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Introduction

Cropping history can affect our knowledge about the compositions and diversity of weed communities in the
soil. Weed Species composition and density are influenced by farming practices and vary from field to field and
among areas within fields. Plants that escape control and produce seeds within the field can be considered as a
major source of seed entering the soil. Crop rotation is an effective weed management tool which can change
weed distribution pattern by increasing selection pressures. Two types of rotation including corn-winter wheat
and fallow-winter wheat are the most common cropping systems in arid and semi-arid areas of Iran. The multiple
tillage operations can affect the vertical distribution, germination and emergence of weed seeds in the soil. Weed
seed bank density, species composition and diversity will change when crop management practices are altered.

Materials and Methods

A field experiment was conducted to evaluate the effects of corn-wheat and fallow-wheat crop rotations on
weed seed bank dynamics and seedling population during 2016-2018 growing season at Shiraz University. The
fields divided into 10 by 10 meter grids. Soil samples were taken from 0-15 and 15-30 cm depths by soil sampler
(auger) with 10 cm diameter. These samples collected after seedbed preparation and before crop sowing from
144 points. The samples of each depth were mixed together, placed in black plastic bags, and transferred to the
laboratory. Then, 2509 of the total soil was weighed and separated. These samples was placed in silk bags and
washed with low water pressure. Finally, weed seeds dried, identified and counted to the level of species using a
binocular stereomicroscope. Those seeds that were resistant to forceps pressure assumed as healthy seeds. Weed
seedling population were calculated using a quadrat before and after application of herbicide at the same points
were seed bank was carried out. Geostatistics technique was used to investigate density and spatial distribution
of weed seedlings in two different crop rotations.

Result

The highest frequency of weed seed bank belongs to Portalaca oleracea, Amaranthus retroflexus,
Chenopodium album and Lamium amplexicaule. Relative density of P. oleracea and A. retroflexus seeds
increased in corn-wheat rotation compared with fallow-wheat. The results showed that weed seed frequency was
significantly affected by crop rotation and depth of plowing. As corn-wheat rotation had 33% increasing and
fallow-wheat 19.44% decreasing of weed seed in 15-30 cm soil depth. The size of the total weed seed bank in
corn-wheat caused a greater seed accumulation in the surface layer of the soil (0-15 cm). Weed seed density in
corn-wheat rotation increased 89.79% and 62.85% in 0-15 and 15-30 cm, respectively during two years.
Shannon diversity index increased by 12% in corn-wheat and decreased by 5.4% in fallow-wheat compared with
the first year. Margalf index of corn-wheat rotation at 0-15 and 15-30 cm of soil depths decreased 33.70% and
38.25%, respectively, compared to the fallow-wheat rotation in the first year. Sorenson similarity index of corn-

wheat and fallow-wheat at 0-15 and 15-30 soil depths was 0.82% and 0.80% during two years. The slope of
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linear regression also indicates that fallow-wheat weed seed bank (0.79) decreased more than corn-wheat
rotation (0.47). Spatial distribution of weed seedlings showed that there is a large similarity in distribution
patterns of total weed population between before and after herbicide application in two different rotations during
the second year. However, distribution pattern of seedlings in corn-wheat rotation at the first year herbicide
application was different after application of herbicide. Therefore, herbicide application can affect spatial
distribution and number of weed seedling species.

Conclusion

Corn-wheat rotation as a high input level cropping system with deep tillage increases the size of the weed
seed bank, especially in the soil surface layer (0-15 cm). While fallow-wheat rotation as a low input level
cropping system causes a decreasing in weed seed bank dynamics, increasing in the diversity and richness of the
seed bank and improving the soil structure by wheat residual on the soil during fallow system. The results of this
study will be valuable in aiding the prediction of likely weed infestations in rotation systems. This ability to
predict the size of weed seed bank, pouplation, diversity and emergence would also provide valuable input to
population dynamics models that can be used in weed management.
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Table 1- Agronomic management for corn-wheat and fallow-wheat rotations
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Figure 1- Weed seed bank size (seed/kg soil) in corn-wheat and fallow-wheat rotations in 2016-2017 and 2017-2018 growing

;i_iwl_grpmp%upuzjjmmwwp,;,a
o dly > bl HUid alS o Sl e (£])) pasS]
OBl ST Bas )3 ohag )h L 19T £95 9yl jl g 05
sLaibg) 32 s g 4l 5ym slacile g95 (Sl ,8b o5
YV gamo 45 L duolio o il 0350k wile (olb o pie
(Alarcon et al., 2018) .S x| 2 slacale g4 Wilg5 oo
ol pinl a4 58 e ladile (ladisS STy gl
Ol o ely5 olS— il JIg Slallae (S5 55 ol coglate
DLJ}g u|9> 0)9d l) R dLmu.LC— D)J94) IR ‘_;Lmulc 69» 9 Sldsay
Cavers and Benoit, 1989; ) dlwis lals jl oae 5 ot
ol claiss plo cal Jb > opl 268 0 (Donaghy, 1980
WS il 8] o g5 o gl il 3l ealil &S Aimd e
3,5 Thlaspi arvense 5 C. album Jols j,a slacale 5| 5
Ol oS a5 LialS )d odas YD I (S .(Hume, 1982)

season

b 0l L gl g5 el (eils dusli ol

oy L puiS— ] g puiS=0)d glts 93 5 s 93 ()l 4500
4o S pod Jlo 3 (055 £95 (e (=) Cupte 50 &
oo el ials e Bl VO=Ye 5 +=V0 Gos 93 2y gl Jlw
VY 5l Jlo e o a3 0 2 pa5=53 gl ialS
4 gl 3 pasS— o] Gl )3 gy ol &5 b j5 g doyd
Ol 3 Gl (o)) La s (S05olsST s
O/ 5o dsy pio Bl VA=Y Gos 33 g pgd Jlw jd e ld
&9 ol (Y USi) w00)5 yie il +=V0 Bos 4y Cund lopd
Slrasss La 5 oS5 50 calid B 390 o G (ebate (Ll
Ol 4 Lro cpas (Weysi et al., 2014) b (5158) voloo
95 03 s Jole (S ssdlate b (b it
CulS BT Jugm gl (adls (eluly Al o0 5im lacile
e w8 SB L S sl g9 ol Sl paS o) ole



\F+) ol.’.i.m.gli‘ ¥ oylods FF ol (65,9l (_.-Luo 9 pole) O'J‘.’.' ol.hl.; bl 6“’&"3’5}.‘, & gl Y¥A

Gos 3 et L cpl Lol bl deg (SoldS yio Bl + =YD Ges
& Comd 2o )3 WISA (30 & paS— o] gl ya il VO
S il S al pgY (P US) il il paS— oy gl
9 0395 (51458 (S5 5 bl b ;b cov les slasS sl
pegmad do lié g Gomen (65505 Jelgs 3)lge 5 6k 5
ol £55 9 w55 odlaip il el > A9 05 (sladgS
Mirzaei et al., 2007; Igbal et al., ) sl o 30 LS
1 cidisee ylals Clswl wedsy (2018; Nkoa et al., 2015
9 Sy o ) 432 po5 o o b o) slaogl
Ol pinl gin (S S5 Sl > AL jya slacile
Azizietal., ) 5)lis5 - ja glacale 4aiS sl ol
29l 9 $59 S Lot SISl a0y ) Gulies (2010
ol 3 b placile (lassS oS5 5 w51y » Jyae
—o)le g2 «ydmoyle g ) (LIS ST (el)j gl &S Al
AU ) blie paiS= (K935 5 i pAS— S5 255
oS Js o ccils @ o slass sbe alus gyl bxe
25 e oSSy 95 Nlgiee (o) Cupte 9 CudS

.(Demjanova et al., 2009) a»> )5 5t cov s a1y @)

0.86

0.84

0.82

0.80

0.78

0.76

Shannon index

0.74

0.72

0.70

0.68

15-0 30-15

Frist year

Js! JLe

A=) gl 53 odlad  plas ) g 9 Ll )L (VL
L o laoshs 5 siagm sl 55 pasls IS o 4
slopllas jl )ieS (g3 e yodar 03led  pislSe Jlgte cuis
Koocheki and Nasiri, ) asb o odlgs o8 siS'SS 2y;
s L S Gils 1 a9, o odlizl & el Jbs )5 oyl (2005
Iy i SO L anuon LSl 5 cul oiid i j go05 B>
L g cile shaigs Clsal )Lid (b coles p3 5 am3 0 ialS
Nasiri Rahman et al., 2001) sl o BL yiiiny Coglio
(Mabhallati et al., 2009;

1ob lts LSl glassss clie jasli gl )y

o) e dodis 5 5L QR (g Jste slacats
ol 2yl (Sl g b oo (10l (5pS mitr liee 4 a3l
& gk 4 298 1455 LS Sl s Slgioe Jgene 3> 5
=hi eals 3 slassS L plise o wiged Jgl Jlo
Sleos 13 iy 4 Ao YAIVD oYYV lie 4 paS—c)d
otl ol & S Sty (iR el VO-Y 5 -10
25 e Jlw gyl ysdalaes 0 aS cwl Jb o opl il puis
023 ol e i paS= ] gl 20 gl VT (Ges
2 gl cpiorod Wb 03938l o il +—VD Goe & Cand

O paS-o 3 =}
Corn - Wheat

,o.x.'.f—uﬁ.ii
Fallow - Wheat

15-0 30-15

Second year
e Jle

PNS— sl g PNE-C,5 gl 93 y3 S 0y UL (g3l £905 B 1 (5,1 514i905 (Bos 9 gl 1Y JSW
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