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Background and objectives: By identifying the weed seed bank can be
ascertained to the composition and density of weed seed bank species and
flora during the growing season and in choosing the best time and method
for effective control of weed seeds in the soil was careful. Since continuous
cultivation of a plant in the farm increased the seed bank of weeds,
therefore, in order to describe the plant communities of the farm surface and
evaluate any changes in them, it is necessary to know and study the soil seed
bank. In fact, knowing the seed bank can help control future weeds on the
farm and focus on better management operations. This study was conducted
in order to evaluate the effect of onion monoculture continuing on weed
density and diversity in the conventional agroecosystems of Jiroft region.

Materials and methods: Weed seed bank sampling was performed from
two soil depths of 0-20 and 20-40 cm by systematic random method.
Density and diversity of weed seed bank were determined by germination
method in greenhouse conditions. The study population were includes soil
samples from four onion monoculture crops with a duration of less than
three years (S;), between three to five years (S,), between five to eight years
(S3) and more than eight years (S;) and long period fallow system (F).
Analysis of variance of data related to different indices and comparison of
different indices of diversity and richness in different onion monoculture
systems were calculated by LSD test.

Results: At both 0-20 and 20-40 cm depths, the highest density was related
to chameleon (Heliotropium europium L.) weeds. The total number of
germinated seeds in greenhouse conditions in fallow and onion monoculture
systems at depths of 0 to 20 was about 4140 seeds in m* of soil that at this
depth, F and S, cropping systems had the lowest and highest number of
weeds with an average of 221 and 1704 seeds in m?, respectively, and the
majority of seeds were observed at this depth. At a depth of 20-40 cm, 2049
seeds in m® of soil were observed. At this depth, S, and F cropping systems
with the average of 830 and 143 seeds had the highest and lowest number of
weeds, respectively. Also, the results showed that continuous onion
monoculture at both depths had a significant effect on weed diversity and
species richness indices and S, and F cropping systems had the highest and
lowest diversity and richness, respectively. In fact, weed density enhanced
with the increasing of onion monocropping.
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Conclusion: Since the density of weed seeds is higher in the continuous
cultivation fields than fallow and a higher proportion of seeds accumulate in
the surface layer of soil. So, seed density can be reduced in the seed bank
with proper rotation. Therefore, it is recommended to use crop rotations with
a diverse collection of winter and spring plants instead of continuous
cultivation of a crop which by increasing diversity, provides suitable
conditions for better control and interruption of weed life cycle.
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Table 1- Soil characteristics and area of the studied farms.
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Figure 1- Number of weeds observed in continuous monoculture of onion at 0-20 ¢cm soil depth (monoculture of
onion with: S1, less than three years; S2, between three to five years, S3, between five to eight years; S4, more than
eight years; F, long term fallow)
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Table 3- Comparison of mean density of common weeds in the onion monoculture system at a depth 0-20 cm of soil

(number/m?)
soke ol b el : S S 6%\%
Scientific name Persian name Onion monoculture cropping systems
Sy S, S3 Sy F
Portulaca olerace L. & 0.20P°¢ 0.30%° 0.35° 0.672 0.13¢
Cyperus rotundus L. sl 1.20° 1.28" 2.25° 2.75° 0.53°
Poa nemoralis L. LB 0.23 0.68° 1.98° 2650 0.10°
Chenopodium album L. o ackes 0.53% 0.73° 2.08° 2.502 0.13¢
Cynodon doctylon L. Sy 030°  063°  1.15® 168 0.8
Chenopodium murale L. ol 0.53% 0.78° 1.48° 3.05° 0.23¢
Heliotropium europium L. S ] 3.130¢ 6.90° 12.68° 15.082 2.23d
Amarantus retrofelexsus L. ey 0.80° 1.23° 1.80° 3.452 0.18°
Malva neglecta L. Sy 2.78° 2.93 3.70° 6.53 0.55°
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In each row, means with different letters are significantly different at the 5% probability level.
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Table 4. Analysis of variance density of common weeds in the continuous monoculture of onion at 20-40 cm soil

h
e el b gl 6>i$iﬁ Sl 5Ske 3kl Sl (40)3) Sk oy
Scientific name Persian name df MS SD CV (%)
Cyperus rotundus L. sl 4 92.61" 239 1.03
Error s 195 4.98
Poa nemoralis L. LSS 4 271" 0.72 1.48
Error s 195 0.49
Chenopodium album L. o Sk 4 3.3 0.76 1.55
Error e 195 0.61
Cynodon doctylon L. ey 4 9.44" 1.08 1.50
Error e 195 0.79
Chenopodium murale L. Sales 4 3.13" 0.68 1.49
Error ot 195 0.57
Heliotropium europium L. K| 4 809.82" 4.46 0.95
Error ot 195 3.26
Sanchus oleraceus L. N 4 0.32" 0.43 3.14
Error e 195 0.19

I3 gma e 5 Ao )5 0 lecawﬁ)bw%:;@ns,eze
" and ns significant at 5% level of probability and non-significant, respectively
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Table 5- Comparison of mean density of common weeds in the continuous monoculture of onion at 20-40 ¢cm soil
depth (number/m°)

PP EE

’ e el
Persian name

Scientific name

Sl ST lapla
Onion monoculture cropping systems

S Sz S; S, F
Sanchus oleraceus L. RPN 0.07° 0.13*  0.18* 0.28 0.05
Cyperus rotundus L. sl 1.65% 2.22° 2.90° 5.02° 1.10°
Poa nemoralis L. I e 0.35" 0.45 0.58" 0.83 0.13°
Chenopodium album L. o el 0.30"  0.40° 0.65 0.87° 0.15°
Cynodon doctylon L. F oy 0.35¢ 075  0.95° 1.38° 0.15
Chenopodium murale L. Sk 0.12° 027"  0.52® 0.70°% 0.02°
Heliotropium europium L. S 1.27° 1.93° 8.75° 9.87° 1.10°

Ll Aoy 0 Jlez] c]a.wp)l;dxu N O VN A SN S VS PO AL P S W8
In each row, means with different letters are significantly different at the 5% probability level.
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Figure 2- Number of weeds observed in continuous monoculture of onion at 20-40 cm soil depth (monoculture of

onion with: S1, less than three years; S2, between three to five years, S3, between five to eight years; S4, more than
eight years; F, long term fallow)
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Table 6- Analysis of variance of continuous monoculture of onion on the diversity and richness indices of weeds seed
bank at 0-20 cm soil depth.

b 8 sl

S b EEBIRESS Diversity and richness indices
S.0.vV df Fea—osls PR O oo Sgie o
Shannon-Wiener Evenness  Simpson  Menhinik Abundance
s slapl . " " - «
Fo SR 4 11.47 0.53 9.07 2.85 9.07
Cropping systems
o
195 0.33 0.01 0.05 0.66 0.005
Error
G JOVEL Y-
(o) Sl e 0.79 0.017 0.09 0.88 0.09
CV (%)

* Significant at the 5% level of probability.
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Table 7- Comparison of mean indices of diversity, richness, evenness and abundance of weed seed bank at a depth of
0-20 cm of soil

S ASSS el slapls

a Onion monoculture cropping systems
Index s, s, S, S, F
i 2.34° 2.81%¢ 3.04% 3.43° 1.78¢
Shannon
:“’ A 0.88° 0.93% 0.93% 0.96° 0.28°
Simpson
S 2,56 3.03% 3.07° 3.16° 2.07°
Menhinik
e
i 0.41° 0.27° 0.16% 0.13¢ 0.77
Abundance
g
T 0.79° 0.740¢ 0.71° 0.60° 0.97°
Evenness

el Ao 33 0 Jlezl e 3 Sl e O s easOLES e a3 S ale b G bl o Sile
In each row, means with different letters are significantly different at the 5% probability level.
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Table 8- Analysis of variance of continuous monoculture of onion on the diversity and richness indices of weeds seed
bank at a depth of 20-40 cm of soil.

Lo 5755 slaerls

4>y
i b !JI Diversity and richness indices
Sl
S0V 6de a3 —0sbs S 8 g S e
Shannon-Wiener Evenness Simpson  Menhinik abundance
s slaels » * * "
T SR 4 9.69 5.83* 6.91 1.07 3.08
Cropping systems
o
195 0.37 0.44 0.15 0.43 0.11
Error
(Ao 5) Sl s o
oY S s 1.16 1.03 0.51 1.08 0.12

CV (%)

* Significant at 5% level of probability
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Table 9- Comparison of mean indices of diversity, richness, evenness and abundance of weeds seed bank at a depth
20-40 cm of soil.

Sy G #o5 slapls

I° d Onion monoculture cropping systems
naex
S1 SZ 83 84 F
G
T 0.58° 0.75° 1.17° 2.18° 0.17¢
Shannon- Weiner
s 0.48° 0.76° 0.93° 1.62% 0.12¢
Simpson
“<“"" 0.87° 2.87° 2.92° 3.07° 0.10°
Menhinik
|
§ 0.16° 0.08° 0.05° 0.01° 0.40°
Abundance
.
S 0.56° 0.55° 0.37°¢ 0.04° 0.98°
Evenness
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In each row, means with different letters are significantly different at the 5% probability level
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