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Table 1- Percentage of Cl nucleotide identities between Iranian OYDV isolates collected from different parts of the country
separately
Gl el 2 3 4 5 6 7
Iranian isolates
1: IR-kh2 100.00 80.60 94.44 9258 8331 79.89 79.89
2: IR-kh48 80.60 100.00 83.31 84.02 8816 94.15 9144
3: IR-kh1 9444 8331 100.00 91.16 8445 8274 82.03
4: IR-kh16 9258 84.02 9116 100.00 85.73 83.02 83.59
5: IR-kh33 8331 8816 8445 8573 100.00 8845 89.87
6: IR-kh23 79.89 9415 8274 8302 8845 100.00 92.72
7: IR-kh54 79.89 9144 8203 8359 89.87 9272  100.00

ol 225 031> Lo s 3 O yg0 4 Al 2 (gl 3y 2 00 STl 6 alis le GLET Mo yd o YL
The highest percentage of identities between Iranian isolates in each row is displayed in bold for each isolate.
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Figure 1- Leaf samples of garlic infected by onion yellow dwarf virus (OYDV) with symptoms of yellow striping and severe

mosaic, collected from Razavi Khorasan Province (A). Symptoms of inoculated plants: No symptoms on A. cepa (B),
chlorotic local lesions on C. quinoa leaves (c) and irregular yellow striping and sever mosaic observed in inoculated garlic
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IR-Kh33 LHSLANNRDNISKYDYIMIDECHVLDAKAMAFYCLLKDVNYKGKILKTSATIPGRESGFK
IR-Kh54 LHSLANNRDNISKYDYIMIDECHVLDANAMALYCFLKDVNYKGKILKTSATIPGRESGFK
IR-kh23 LHSLANNRDNISKYDYIMIDECHVLDANAMALYCLLKDVNYKGKILKTSATIPGRESGFK
IR-Kh48 LHSLANNRDNISKYDYIMIDECHVLDANAMALYCLLKDVNYKGKILKTSATIPGRESGFK
IR-Khl6 LHSLANNRGNISQYDYIMIDECHVLDANGMALYCLLKDVNYKGKILKTSATIPGRESGFK
IR-Khl LHSLANNRGNISQYDYIMIDECHVLDANAMALYCLLKDVNYKGKILKTSATIPGRESGFK
IR-Kh2 LHSLANNRGNIEQYDYIMIDECHVIL.DANAMALYCLLKDVNYKGKILKTSATIPGRESGFK
| 11
IR-Kh33 LSTQHDVTLNVEENMTFDAFVQAQGTGSNACVTTRGHNILVYVSSYNEVDTLARKLTEHG
IR-Kh54 FSTQHDVTLNVEENMTFDAFIQAQGTGSNACVTSRGHNILVYVSSYNEVDTLSRKLVEHG
IR-kh23 FSTQHDVTLNVEENMTFDAFVQAQGTGSNACVTTRGHNILVYVSSYNEVDTLSRKLVEHG
IR-Kh48 FSTQHDVTLNVEENMTFDAFVQAQGTGSNACVTTRGHNILVYVSSYNEVDTLSRKLVEHG
IR-Khl6 FSTQHDVTLNVEENLTFDAFIQAQGTGSNACVTSRGDNILVYVSSYNEVDTLSRKLTEHG
IR-Khl LSTQHDVTLNIEENLTFDAFIQAQGTGSNACVTTRGDNILVYVSSYNEVDTLARKLVEHG
IR-Kh2 LSTQHDVTLNIEENLTFDAFIQAQGTGSNACVTTRGDNILVYVSSYNEVDTLARKLTEHG
11
IR-Kh33 HKVTKVDGRTMKLGGTRIETNGSASKKHFIVATNII ENGVTLDID
IR-Kh54 HKVTKVDGRTMKFGGTRIETNGSAVKKHFIVATNII ENGVTLDID
IR-kh23 HKVTKVDGRTMKLGGTRIETNGSAVKKHFIVATNII ENGVTLDID
IR-Kh48 HKVTKVDGRTMKLGGTRIETNGSADKKHFIVATNII ENGVTLDID
IR-Khl6 HKVTKVDGRTMKFGGTRIETSGSASKKHFIVATNII ENGVTLDID
IR-Khl HKVTKVDGRTMKLGGTRIETSGSASKKHFIVATNII ENGVTLDID
IR-Kh2 HKVTKVDGRTMKLGGTRIETSGSAVKKHFIVATNII ENGVTLDID
v \Y%
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Figure 2- Cylindrical inclusion (CI) protein sequence alignment of Iranian OYDV isolates. Conserved amino acids are
colored in gray and the red line was drawn under the five helicase domains (I-V).
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Figure 3- Maximum-likelihood (ML) phylogenetic tree in MEGAG software constructed based on multiple CI nucleotide
sequence alignments of seven Iranian isolates identified from different parts of the country along with eleven OYDV isolates
available in the GenBank. Numbers at each node indicate bootstrap percentages based on 1000 replications. LYSV

(JX429965) was used as an outgroup. Two-dimensional nucleotide diversity plot constructed based on SDT MUSCLE
alignment
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Introduction: Garlic (Allium sativum L.) is one of the medicinal and economically important crop plants
belongings to the Amaryllidaceae and is well known for its worldwide applications. It is widely used as a
vegetable. In Iran despite the agricultural potential, we are still facing a garlic shortage in the market, mainly due
to the high prevalence of plant diseases particularly viral infections. Most garlic plants are infected by several
viruses belonging to different taxonomic groups known as “garlic viral complex”. However, Onion yellow dwarf
virus (OYDV) acts as a major element of this complex. This virus is an important and damaging potyvirus in
garlic which causes mild chlorotic to bright yellow stripes on infected leaves. OYDV survives in bulbs and sets
and therefore can be transmitted during vegetative reproduction. Also, the green peach aphid, Myzus persicae, as
well as other aphids, spreads the virus from plant to plant in a nonpersistent manner. OYDV, RT-PCR technique
is an effective analytical tool for this purpose. In Iran, for the first time, Shahraeen et al. (2008) were reported
OYDV by the serological method in garlic. Afterward, Baghalian et al. (2010), studied the molecular structure of
Iranian OYDV based on the coat protein gene analysis. The current study was intended to investigate the partial
spreading, genetic diversity and phylogenetic analysis of the different OYDV isolates from garlic and comparing
them with other sources of OYDV isolates available in the GenBank. In this study, we present for the first time
the genome sequence of Iranian isolates of OYDV based on the Cl gene. Besides, the recombination pattern of
the CI gene in Iranian isolates was analyzed.

Materials and Methods: During two consecutive growing seasons of 2016-2017 and 2017-2018, a survey
was conducted in some of the major areas under the cultivation of garlic in Iran (Khorasan Razavi: Mashhad,
Golbahar and kadcan, Mazandaran: Sari and Babolsar, Kerman: Jiroft, Lorestan: Aleshtar and Khuzestan:
Shoshtar). Leave samples with yellow striping; crinkling; dwarfing and mosaic symptoms were collected and
taken to the laboratory for both sap (mechanical) and molecular tests (RT-PCR/PCR), to identify the disease
cause. Total RNA was extracted from the symptomatic leaf samples using the RNeasy Mini Kit (Qiagen,
Germany) and used for the reverse transcription (RT-PCR) test. Primary detection was done by RT-PCR using
degenerate primer pairs (CIF/R). After performing PCR, products with 700 bp length, separated by
electrophoresis in 1% agarose gel extracted and purified with the Qiaquick Gel Extraction Kit (Qiagen,
Germany). Then PCR products were cloned in pTG19-T Vector (Vivantis, Malaysia). The recombinant plasmids
were extracted using the plasmid DNA isolation kit (Denazist, Iran) followed by sequencing (Macrogene, South
Korea). Nucleotide sequence data were analyzed using Clustal Omega, MEGA 6, and RDP 4 software.

Results and Discussion: Among Iranian OYDV garlic isolates which detected in this study, seven isolates
from Golbahar, kadcan, Sari, Jiroft, Aleshtar and Shoshtar with severe mosaic symptom and dwarfing were
selected for sequencing and determination of their molecular and biological characteristics. Comparative
analyses of the partial Cl gene sequences showed that seven Iranian isolates shared 75.04-99.86% and 90.22-
100% sequence identities at the nucleotide and amino acid level respectively, with different OYDV isolates
available in the GenBank. Phylogenetic tree based on partial Cl gene placed Iranian OYDV isolates in two
varying evolutionary groups; | and Il. Group, | consisted of OYDV isolates from Argentina
(KF632714/KF632715), Japan (AB219833/AB219834), Australia (HQ258894/JN127342), China (AJ510223),
Spain (JX429964), India (KJ451436) alongside Iranian isolates. This group is geographically heterogeneous. All
these isolates in group | are isolated from the garlic host. Three Iranian isolates, IR-Kh1, IR-Kh2, and IR-Kh186,
which isolated from garlic placed in subgroup I-Il, along with isolates from Spain (JX429964), Australia
(HQ258894), and India (KJ451436). It indicates the high degree of genetic relationship among Iranian isolates in
this subgroup. However, group I, which is also divided into two subgroups, includes four Iranian garlic isolates,
IR-Kh33, IR-Kh54, IR-Kh23, and IR-Kh48, and are closely related to the German (JX433020) and Argentine
(JX433019) onion isolates. Recombination analysis among Iranian and other isolates in the CI gene showed that
there was no recombination in this part of the genome.

1, 2 and 3- Ph.D. Student of Plant Pathology and Associate Professors, Department of Plant Pathology, Faculty of
Agriculture, Ferdowsi University of Mashhad, respectively.

(*- Corresponding Author Email: mehrvar@um.ac.ir)
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Conclusion: Based on the results of this study, the presence of OYDV isolates from some garlic areas of Iran
was confirmed and for the first time, the molecular characteristics of the virus based on CI gene were
determined. Results showed that OYDV is a dominant pathogen in the garlic field, which is highly prevalent in
most sampled areas. Considering the importance of garlic in the food, pharmaceutical, and medical industries,

determining the molecular characteristics of its viruses is highly important to determine an efficient control
program.

Keywords: Garlic, Iran, Onion yellow dwarf virus, Phylogenetic analysis
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1- Vernier caliper

2- Stereo microscope

3- Two way Anova

4- HSD (honestly significant difference)

5- Backward stepwise multiple regression analysis
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Table 1- Analysis of variance (mean squares)for infection, larval density and some physical characteristics of fruit in
different cucumber cultivars
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SOV @l Larval Fruit Fruit Fruit : Rind thickness
e Df density infestation length diameter Ribs
' density

Block 5L 9 3.91m 5.67™ 3.59m 2.72™ 2.09™ 0.14"

e 5 93.19°° 5462.53* 92.22°° 8.87* 76.67* 4.41%
Treatment

s

45 191 12.89 243 1.87 1.81 0.08

Error

oy g g Jlein] glaw )3 5 dxe g )b Sxe pE

sk g # NS

" *and **: non - Significant and significant at the 5% and 1% levels of probability respectively.
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Table 2- Analysis of variance (mean squares) for some chemical characteristics of fruit in
different cucumber cultivars

e . 4y s e " . et
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S.0.v 6°f) Flavonoid Tannins Phenol Alkaloid
Df.
Block <4k 9 0.01m 0.27" 6.43m™ 0.01M
Lo 5 0.90° 9.97+ 417.85% 1.77%
Treatment
Uas
45 0.01 0.19 23.64 0.02

Error
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sk g # NS

s *and **: non - Significant and significant at the 5% and 1% levels of probability respectively.
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Table 3- Means * SE of the Percent fruit infestation and larval density of lesser pumpkin fly on different genotypes of
cucumber

() S391 o130

S el 890 53 9,¥ o155 gl . Cuoglio (gaivaib
Cultivar Larval density/Fruit Fruit '(r:;s)s tation Resistance category
Sl Hike 7.22 (0.28)° 17.81(0.35)¢ polie R
LS Kish 7.85 (0.37)° 21.80 (0.66) % polie s MR
iy, 5 SOFiNG 8.26 (0.22)° 25.21 (0.54) polis bs MR
osesnSlo Maximus 8.40 (0.25) ¢ 28.59 (0.26) ° polie Lus MR
i Chanbar 10.97 (0.69)° 55.43 (1.37)° oole S
e Korki 15.33 (0.64)? 76.81 (1.87)2 ool Sl HS
Mean + SD 9.67 +3.15 37.61+21.76
SEms 0.41 2.81
F 48.70 423.91

At (Lol alime BB gl (S5 cyg05] 5 ookl b (sl ot ya 3 ciglite gy gyl yolia
Values with different letters in each column have a significant difference using Tukey's test.
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Table 4- Means * SE of biophysical traits of cucumber different genotypes

o9 5l ;o e e
6 ol (o skeo) Bgme Jobo (o) dgr0 g 095 55 oS5 2900 Cawgy Caolbuds
Cultivar o it il (&0 oo ) (5ocshe)
ength(mm i i 2 i i
gth(mm) diameter(mm) Ribs density(per mm?) Rind thickness(mm)
Sl Hike 51.45(0.52)¢ 11.69 (0.45) ¢ 4.80(0.31)¢ 0.68 (0.04) ¢
5 Kish 55.26 (0.34) b 12.76 (0.39) b° 4.90 (0.30)° 0.82 (0.01)°
Ly y9 Sorina 54.69 (0.33)¢ 12.69 (0.43)b¢ 4.90 (0.43) ¢ 0.80 (0.01) ¢
wrgesSle 54.66 (0.75)° 12.38 (0.33) 5.40 (0.38) ¢ 0.81 (0.02)°
Maximus
> Chanbar 60.76 (0.39) 13.59 (0.51) 2P 6.20 (0.42)" 1.66 (0.17)®
ox Korki 56.30 (0.46)" 14.36 (0.43) 2 11.90 (0.56) 2.32 (0.12)*
Mean + SE 55.52 +£3.20 1291 +1.61 6.35+2.86 1.18 £ 0.68
SEm+ 0.41 0.21 0.37 0.09
F 37.93 4,75 42.34 55.36
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Values with different letters in each column have a significant difference using Tukey's test.
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Table 5- Correlation coefficient (r) between percent fruit infestation and larval density per fruit with different
biophysical traits of cucumber genotypes

T pSa i o515 Cuwgy Caolud

g Job ogue yhad ] \ Sl o s
Fruit length Fruit ) 9"” . ""’ Fruit
(mm) diameter(mm) Ribs density (per Rind thickness infestation
mm?) (mm)
()""ul""’) "%")‘u 0.33*
Fruit diameter(mm)
) 9o s 550 0515
Nerragde 028" 0.38™
Ribs density(per
mm2) oy,
(o lse) 047" 055" 0.76
Rind thickness(mm)
2l 2o 0.55* 0.48 ™ 0.81* 0.87 ™
Fruit infestation
Larval Density 0.41™ 0.37™ 0.78™ 0.74™ 0.89 ™

s g % NS

o> Sy g ay Jloinl ggbew )3 I3 gme 5 g pf iy 4
s *and **: non - Significant and significant at the 5% and 1% levels of probability respectively.
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Table 6- Effect of different biophysical traits of cucumber on larval density per fruit and percent fruit infestation using
Backward stepwise regression model

AL Clogad 51 Sy g2 b ao

IR R? :
Fruit infestation e G g o () N )
Role of individual phisical traits (%)
¥ =—B1.74+3.09%, + 14.58X, + 1.48 X, + 0.04 X, 84.50 0.00
¥ =-58136+3.09%, + 1464 K-+ 1.48 X, 84.50 3.60
V=-244+ 278X, + 1559 X, 80.90 5.60
¥ =459+ 27.96 X, 75.30 75.30
9,¥ o515
Larval Density
V=—259+061%+122%+0.14% —0.06 X, 67.50 0.10
¥ =—3.18+0.62X, + 1.14 ¥, +0.14 X, 67.40 1.40
¥ =413+ 0595, + 154 X, 66 4.60
V=419+0.86X, 61.40 61.40
Cyd o g R? ©gre J919X3 ‘OW@QNP%)SWSI)JXZ ©gro Cuwgy Cals X1
X, fruit rind trichomes density, Xz, rind thickness, Xs, fruit length;and, Xa, fruit diameter,
and R?, coefficient of determination.

Bactrocera cucurbitae (Coquillett) To5- 5 wXe 4 dilgin R
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Table 7- Means + SD of biochemical traits of cucumber different genotypes

sus 0B A gigMEFlavonoid b Jyd KWNILN]]
Cultivar (mg/100g) Tannins (mg/100g) Phenol (mg/g) Alkaloid (%)
Sls Hike 2.27 (0.02)® 8.97 (0.15) @ 69.61 (0.44)° 1.53 (0.01) 2
oS Kish 1.87 (0.02)® 8.52 (0.06)® 63.33 (1.22)° 1.31 (0.05)°
Ly 9w SOFina 1.85 (0.01)° 8.58 (0.09) 63.97 (0.86)"° 1.29 (0.05)°
o L 1.88 (0.01)" 8.54 (0.13)° 62.91 (1.12)° 1.30 (0.03)®
Maximus
> Chanbar 1.58 (0.02)¢ 7.22(0.19)°¢ 56.73 (1.92)°¢ 0.65 (0.03)¢
sl Korki 1.39 (0.04) ¢ 6.41 (0.16) ¢ 51.04 (1.97)¢ 0.49 (0.01) ¢
Mean = SD 1.81+0.29 8.04 +£1.02 61.27 £7.38 1.10+0.40
SEmz 0.04 0.13 0.95 0.05
F 154.53 51.80 17.67 117.53

V- L5)la’\ Jhlize MBS (gl)hy S5 Q}a;‘] ool b gm0 5> glite CBg s (shyl> polio
Values with different letters in each column have a significant difference using Tukey's test.
S Clisee 9Byl )3 9,¥ 05155 9 (S39I1 l5m0 b ogae 05 (5051 (ot bhendion Sluogad o (Shunod 3 —A Jgaa
Table 8- Correlation coefficient (r) between percent fruit infestation and larval density per fruit with different
biochemical traits of cucumber genotypes

RWNILY] KW
b A gigWs Jo S
Tannins (mg/100g) Flavonoid (mg/100g) Phenol (mg/g) Alkaloid Eruit
(%) infestation
dngpehs
Flavonoid 0.82™
(mg/100g)
Js
Phenol 0.66 ™ 079"
(mg/g)
(/) st
Alkaloid 0.85™ 0.88 ™ 0.76 ™
(%)
SS9l xo )y
Fruit 0.89™ - 087" - 077" - 0.93™
infestation
Larval 079" - 077" - 064" - 080" - 089"
Density

g ¢

Maoy K g g Jin zolaw 13 )5 e 5 )b e p i 4
" *and **: non - Significant and significant at the 5% and 1% levels of probability respectively
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Table 9- Effect of different biochemical traits of cucumber on larval density per fruit and percent fruit infestation using
Backward stepwise regression model

tbonban Clogad I Sy b il o

LT IEI R? S ; . .

Fruit infestation O i Role of |nd|V|dqu1!y(l:)))|ochemlcaI traits
¥=158986—-2531X, - 713 ;- 0.37 X; —0.69 X, 91.10 0.10
¥ = 15593 — 27665, — 761N, — 044 X, 91.00 1.00
¥ = 136.75 — 33.36 ¥, — 7.78 X, 90.00 3.50
¥ =92.52 — 50,09 X, 86.50 86.50

Y oSl

Larval Density
¥=2560-246% —111% —-0.01%; —1.93 X, 68.80 0.00
¥=2517-254% —-111%. - 1L11X%; SNA- 0.80
¥ = 2355 —8.56%, — 124K, 68.00 4.30
¥ = 1650 — 6.23 X, 63.70 63.70

X1t JSIXz ¢ X3 (J93R? (puets sy
X1, total alkaloid content (%); Xz, tannins content (mg/100g); Xz, phenols content (mg/g); Xa, flavonoids content (mg/100g); and R?,
coefficient of determination.
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Cucumis sativus Genotypes Resistance to Dacus ciliatus (Diptera: Tephritidae)

M. Paydar!- N. Moeini-Naghadeh?*- F. Jalilian®- A.A. Zamani*
Received: 29-07-2020
Accepted: 09-12-2020

Introduction: Cucumber, Cucumis sativus is a widely cultivated plant in the Cucurbitaceae family, which is
used as a vegetable. Various pests at different stages of growth cause economic damage to it. Lesser pumpkin
fly, Dacus ciliatus Loew (Diptera: Tephritidae) could be considered as one of the most important pests of
cucurbits worldwide, which direct feeding of larva on fruit making it unusable. Farmers often spray their fields
with various pesticides and in some cases is not very effective. Owing to many problems in the chemical control

of fruit flies, using resistant plants is one of the most important components in integrated pest management. Host
plant resistance is an important component for the management of lesser pumpkin fly, due to difficulties
associated with its chemical and biological control. Resistant genotypes can be used to manage this pest.
Material and Methods: Seeds were sown in 2018 with ten replicates (blocks) for each genotype following a
completely randomized block design. The area of each bed was 4 m x 4 m and the plant-to-plant distance was
maintained at 50 cm with a drip irrigation system. All the recommended agronomic practices (e.g. weeding,
fertilization, hoeing, etc.) were performed equally in each experimental bed. The infested fruits were sorted and
the percent fruit infestation was calculated. Different genotypes by degree of infection into completely resistant
(no contamination), very resistant (1-10%), resistant (11-20%), relatively resistant (21-50%), susceptible (51-
75%) and high susceptible (100-75%) were sorted. In this experiment, morphological and biochemical
characteristics related to resistance were measured in six different genotypes of cucumber (Hayek, Surina,
Maximus, Kish, Armenian cucumber, and a local genotype of Kermanshah). The effect of these traits on fruit
infestation and larval density was determined. Ten fresh fruits were selected from each genotype and fruit length,
fruit diameter, fruit rind thickness, and rind trichomes density were measured and recorded. To measure

biochemical traits two fresh fruits from each genotype were selected and the number of chemical compounds
such as phenols, flavonoids, tannins, and total alkaloids was measured. Percentage of fruit infestation, larval
density, biophysical, and biochemical traits values were analyzed by Two-way analysis of variance using SPSS
24 software. The means of significant parameters, among tested genotypes were compared using Tukey’s tests
for paired comparisons at the probability level of 5%. Correlations between biophysical and biochemical fruit
traits and fruit fly parameters (percent fruit infestation and larval density per fruit) were determined using
correlation analysis at the 95% significance level.

Results and Discussion: The larval density per fruit increased with an increase in percentage of fruit
infestation and there was a significant positive correlation between percent fruit infestation and larval density per
fruit. Among the studied genotypes, Hayek resistant, Surina, Maximus, and Kish moderately resistant, Armenian
cucumber susceptible and local genotype was highly susceptible. Phenol content (r = 0.77), tannin (r = 0.89),
total alkaloids (r = 0.93) and flavonoids (r = 0.87) were statistically correlated with the percentage of fruit
infestation. The percent fruit infestation had significant positive correlation with fruit length (r = 0.55), fruit
diameter (r = 0.48), fruit rind trichomes density (r = 0.81) and rind thickness (r = 0.87). Maximum variation in
fruit infestation (86.50%) and larval density (63.70%) was explained by the alkaloids. Stepwise regression
analysis of our data showed that the highest variation in fruit infestation (75.30) and larval density (61.40) was
explained by the trichomes density. Therefore, it can be argued that the reduction of fruit fly infestation on
resistant cultivars could be due to physical and biochemical characteristics.

Conclusion: Reduction of fruit fly infestations on resistant genotypes could be due to antibiosis (adverse
effect of host plant on the development and reproduction of insect pests, which feed on the resistant plant) and
antixenosis (operates by disrupting normal arthropod behavior). Our results suggest that biochemical and
biophysical fruit traits could contribute to these mechanisms of resistance. Rind thickness, rind trichomes
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density, total alkaloids, and tannin were playing an important role in pest resistance. In summary, certain
biochemical (tannins, phenols, alkaloids, flavonoid) and biophysical (rind thickness, fruit rind trichomes density,
fruit length, fruit diameter) traits were linked to the resistance of cucumber against D. ciliatus and therefore can
be used as marker traits in plant breeding programs to select resistant genotypes. By using Hayek genotypes,
which have less susceptibility to the lesser pumpkin fly, farmers can produce safe products with less residual

insecticides.

Keywords: Biochemical characteristics, Cucumber, Lesser pumpkin fly, Morphological characteristics



Journal of Plant Protection
Vol. 34, No. 4, Winter 2021, P. 423-444

A
|

i

(53)9LaS @aluo g pale) (LS cblis & i
FYP-FFF .0 AFAR linn; F ojlet FF il

S g Bl L) slepla 5 slacile mol g LSl 5 )4l

Tl sbeme ded B =TT gk 55 (63 el gl = el il Lo Lo
WA 125055 o b

WYV oy o)

2SS

Jgmaza Ve ) gl pged (ol 52 ladile Clhnen Sy Glopeed SLEL 5 g)lje o sladile golge Jlsbo g 56l8 () st

i Ln oyt 8,8 5 aullan 3,90 WWAD > ol 5 1 95 ki o3 s iy oyt 385 i 2L 5
symcile aisS VeF dalllas opl o ais plodil o +/0 3 /0 IS ) skl LW (6651 gubo g Silatunus yguo 4y dold] j3 g (B3lal & jou0
\Y) Asteraceae , (<55 10) Brassicaceae (4,5 YY) P0oaceae (slas,s |y 4555 sliai oy iy 45 48 lolis Lol adlgls Yo & slate
S5 S,b (Ao > YF/AY) 4555 Y8 5 Sy (o )d YOIFY) 4565 A cosds  pluwlid (alS 6558 V5 gge0m0 00l olaid] 545 & (6545
YVIYE) 4365 AY (g jiiawsid yrumo (a5 510500y dllwdin (1o )d YV/EF) 4565 VY 5 dluss, (auoyd YWIVE) 5iacile 655 AY (S35 a8 >\l 5l g
O 90 535 CAM (g 5iwgid puae (gyls (1m0 > +/AF) 4355 < g alyS ko (Lo )d YIV) 565 VY cdly S (6 5ituwgid ymno (5113 (a0 yd
3 (4555 V9) sy 4 3l g5 33 (050 3 (455 00) iy 5 (855 #1) Sl 4 e 3yl 455 1o ey el 3,90 N gains

G2 65155 9 Slold oo Cudle Jai I Bla Sed 5 (£ pedomiy i g8V 5 > 0)353 (Bgor S Sl Sppslacile 53 5 Sy T

Ol e )3 (V) Sl Jl3)95 5 lojg Covanl 1550 lals
o=l o 00 5l iy 9 0yl a9 (ol mie B Dol Sud
oS At Gresoly gl ji 9 Wlosd &ly LUl Lisw ol ol
Loly b i ol puiite i wd VW BY ol plie o) EC
AL idg 3 |y (ol g5 o g SB Ol Ll I Slate
Sl (F) ohlSem g s ol 0391 3925 & (s jed ol
w8l 5 S g & bygye Baas | 50 slacile s slassS
wlio i o 5 sl el la JluSiis 4 g b izl
e silo SV garme CutS 5 g (Send ol 0 >
o) 9 A Joib jl SV garmo CulS o o g Bl pAS 5 U
S ) o odas (V)(V Jgir) ol Bl al5 81 j
ol 3blie 3 03 5 31 0jul u8)rise Jo jl SV gae
WO+ gaemmo 51yl I8 0l Caio g culS ASle liw ppd
SiSu ol LS Ve e e dgas (Sl ) diw olel kS
OSdyr ol i iy i 303 s S ) 8 Sl e
Wl Gl (el symclacile ool oas &8l 1ol Lisw 4

5o s lglE ale Sl (o515 1 g8 ol

dodbo

wegaze b gdle jl ol oS 5 (b g (o pla a

o = L g (oo QLS Jold sl (Sen 457313 1) 395 4
u_cl))‘ Sldes 1 oaliwl Lasloa s 09— e Oi 5 4 Al
e aiilo) baosles Bpae b g (55,55 Cilee (slapiuge)
e Sl b jpcile SaisS i 4 prie (Sl
5 ol8) a8 b oladisS bl el g Cunl 0 465 S 190
w515 g 5 @Ml 1 298 o o Ll &) s YU (I8
5 L g sl O a3 Gl o glacile STy 4
oo Sglite slaplls 4 (a8l 53 ploj Jobo o Lol Slyeets

09)5 Yl 5 5y slacile pyle (5,385 asSgol Gils (it =V )
Mpa (o35 ol (59l SIS ((555)9isS g 5]
(Email: e-izadi@um.ac.ir (s o g — )
el w50 yd ol ¢ BLS pole 0uSiimgfy Hboliwl —V

DOI: 10.22067/jpp.v34i4.85021



PR Gl oF o lous FF 0l (55,9l aulus g pole) LS cblis a4 pis YYY

Oliwpd  (EL g (ol SV gaxe 5o ladile @il ksl
W f:‘.?ul “)S.w.)))'

L9 9 390
9423 0F [ S g8 (Jlod andle > Sy (i o
02y 4B FY 5 ax 0 ¥F 5 Job dd8 V0 g d> )0 DA U agds V¥
VEFY oyt Coluwo L ol ygad copl )l (5508 ldl s
Cuows Sl g8 )0lol 3 Gl (2l oS @Bl ipe yieghS
L g Jloo 5l bl b s e b 5 51 lgjems b Jlad
Lors g o glld bl 3 b b ogin Sl 5 e8lS
BV ) (Swwdy b ol 35 po 9 0392 399000 (liaws (sl )3 39,0l
29 2l (o) 4853 VD 5 423 YD g Jsbo 4dd> OV 5 42y
Ol gyl )l J)3 oo dadie ()8 g (6 legkS YFO alols
6398 Slaguds 03251 olol 2 g sl 20 WD L3 grbas 31 50
YAY § oliwad Codn g bl i g 30Ul (o551 it dw gl
lagise (285 93 Comg Bl Al iz 5 w8 e Lo,
slacile jold g golga jlsle ) Sl 2980 Cguime y9iS
2 S pj o olil g (S Ol e SEL g g)l3e 0
slacale 5l s Lol VA0 Jlw ;o Eb g acyie (ool V Jgi>
A0 oloolspo Loyl L5 (329,851 Jgmammo dy aiy Lol 5,
Sygme do jyn sladile & ool jl.coS O g0 (5l piges
L ol maiges W sl oo youn JR0uS0 JUS ) (slasd g poione
S g (V) yologs Lausgs o &) W Samr b 31 o0lit
W (Balas Satmawr (h9)) yis (SHIL (V) oySen 5 (I8
ol 48 (g g boay s plonil (W Satinnns (9 sl
ol BLE G jlan (Jg 39 Ssolas Spgo 42 ()0 245900
bl olgie a0 W giagw (59, 3 p8 Ve Joolgd b ()l paiges
455 g &Sl g i pdiges <83 Gl (i) peiges (Lol
=8 bLE lyie 4 (6500 bl gl 485 03l (gjymcile
o5y iged ol bl Sl gyme Ve B0 glad ) (5l peiges
Sly logS 0ad and sladiges U ad Sl (Bolar &g
lasls ol 5l Gl cogs sl asyie o e claile axls
pLosl 5 S aged dsjo anls I yio Ve U gl g ac)jo 4y dias
L5l Jyame ] S 5 g ool 5l ol 0
o5 9 ojmly did)riie IS OV gae (dlp Jo g 4 03
asyz0 £ SN gaze plo (gl &Sl )3 035 (o) £)l5e ples
5 LS 0 L5 ) s S ) 5l a8 labad 3 05 b gl
s o wlyple Soue Wl d Cliy b cuiy a ,isa b 5l i
JOX B g2 P bwg (VA) hes 5 (Sbiwe (F) o Sen
am phBl oLl GLel 5 gl 5 (gmpe y—o +/YO) (520

(V) S e ey (Lo g (o5 QLS L Lad g ol olis
5 SUl el lalje o 4 o slacile oyl ogdle
jradide (bdisS @i g Sl ileioe Jos lis)lon Jelge
Slddos (2L b (2l)j olS Gl i 4 gl g ¢)l50 e 5
dibaie ugh) (391 walE (S g9 iS5l g ol g (o)
sl sl 9l s ) aLSTI el jite Jab
d9die g (£l () Cupie 4 g2ly dlde 6y pread
(¥ 5)

et () GhbSen 5 )b bwgs oad ploxil a3 5
B 3 as)je Ver oo slacile Ll Sse ez Jelge
LS (Byre (S 095 9 waldl (S la Sy wuenl sy 4
S oLyl e Lel L g jpm cladile calis 501 5|
Cloal e 2 o2 g jre sladids jpas (b5 Shes
otalS ) are S8 Ll (LS Ly uslize o o (sla g,
Copmer Slovgas IS jobas il anlgs Ll 5l sk oM
3 el Lo g amole 510 )3 gl 5,505 5 5,0 (slacile
PLLS oy 50 g2y ol S oy 3] Bl L g o2l
Sl G gladle Jool 5 ale Copte )3 Jol £ (55)5liS
O 5 958 e 3 9 B o Shy il 26T
50 sladile Sl 5 (58 & bl 1 g sl bl ol
Slies dlax 5l olo)lid 5 ald a3 o olyj pllas poy S )0
b Al LaisS (pdn Coldle 4 jomie sl (SJgleST 5 2y
(%)

2y Sladle Camx oS5 69y 2 (W) Ohes 5 (190s
g 031> plodl (hudod (LSl S o lS )3 Ay 9 S Ae e
olgls 5l pasS 3 5y a slacile 455 oy b &5 A5 jasuie
ohlSed g gayd el canl lodiS salgls 5l asy 40 g &Y i
5 allbae 1) (Lo S diiuy CLEL o slacile (ST 5 )96 (VY)
gdaud idged (lwliss Iy (2LS 005 YA & (3o jpacale 465 AV
Iy deyio V9 WlSL Sid dos g St bl ) (V0) o)) 4
Iy oyus Y& 5l jmcale a5oS SV a5 Wdged (g 00 pdiids 9 ( >luso
) Clogad o dagi byt oo Hlai 4 390 Lol
ador Jlidle SV gae 5 jow o oy ile (Y gae
Ciyrd o slacile b agzlye )3 dail ins (9 g o8 lis)|
Jeloe o ptoe Sl (S plaie an Wl oo 5 slails 5 035
Jol 615 48 ol 51 Jlo ol L ity g3 &Y guaeo 3,Slas oinls
9098 Sty sladile (e b canlite 5 (pole o
i 3 slallinn 5955 b oyl 3 g ol Ll sl
dle SV gaxe (S My g CilS ) aw il (S
() Jgi2) 35)l> 928 )3 (el oLl 4y g sl ity cjawo
52518 S 5 (e potate & gy ol I sl ol plogl



YO oSy (£lg =) slaplls 5,0 sbale aalgar Lislu 5 5508

5o (¥ adslas) oST5 Y Wslas) L2STyy L31si o) aloles)
Sl (O dbleo) cudle ol o (¥ doles) zuje yio p> gy oS15
(V) 25,5 35915 Excel jéla 5 5l oolisul b 4365 y»

Gl s Bl g bl Wds 465 5 uin SuSi5 &y I8

Slelyd el s i lel 5 g)li0 jpp slacale Coonl e

O3y Gl e (b g (515 SV guame CullS' o j el —) Jgoa
Table 1- Area under cultivation crop and orchard productions in Bardaskan county

s, e (Hbs2) cuiss’ ,.:): @a.w CAL&\Q? &30 dlaxi
No. Crop Area under cultivation Number of fields and orchards
(ha) <1 ha 1-5 ha >5 ha

1 Wheat p.:5 1200 15 35 10
2 Rapeseed I35 350 - 10 10
3 Cotton ., 1500 10 35 15
4 Cumin ju o3 3500 15 40 5
5 Autumn sugarbeet o 5ob.13 1050 100 - 10
6 Melon o5 5 200 - 10 10
7 Saffron .ac; 2500 55 5 -
8 Pistachio au., 11500 15 35 10
9 Vineyard 4! 500 55 5 -

10 Pomegranate ,ul 1500 45 15 -
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Figure 1- Plant families and percentage of weed species belonged to these families in fields and orchards of Bardaskan county
in 2016
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Table 2- Idientified weeds of fields and orchards in Bardaskan county in 2016

3, o3lgils w8 el jppddle digs SN S P oo
No. Family Persian name Weed species Life cycle Photosynthetic pathway

1 Amaranthaceae S g Szl Amaranthus albus A Cy

2 Amaranthaceae odulgd oy b Amaranthus blitoides A Cy

3 Amaranthaceae o oy gl Amaranthus viridis A C,

4 Amaranthaceae Loy Londesia eriantha A C,

5 Amaranthaceae AL ST™ Suaeda aegyptiaca A Cy

6 Amaryllidaceae podl Allium spp P Cs

7 Amaryllidaceae oS jly Allium atroviolaceum P Cs

8 Apiaceae ENS axy Falcaria scioides A Cs

9 Asparagaceae SN Muscari botryoides P Cs

10 Asteraceae Olydless Achillea santolina P Cs

11 Asteraceae 455 Acroptilon repens P Cs

12 Asteraceae @bt Carduus pycnocephalus A Cs

13 Asteraceae (i 9 55,8 Carthamus oxyacantha A Cs

14 Asteraceae pus I8 Centaurea benedicta A Cs
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Centaurea depressa
Cirsium arvense
Lactuca serriola

Launaea arborescens
Senecio vulgaris
Sonchus asper
Sonchus oleraceus
Xanthium strumarium
Bongardia chrysogonum
Anchusa spp
Asperugo procumbens
Heliotropium europaeum
Nonea spp

Alyssum strigosum

Brassica napus
Capsella bursa-pastoris
Cardaria draba
Chorispora tenella
Descurainia sophia
Eruca sativa
Euclidium syriacum
Goldbachia laevigata

Malcolmia africana
Neslia apiculata

Rapistrum rugosum
Sinapis arvensis
Sisymbrium irio

Sisymbrium septulatum
Lepyrodiclis holosteoides
Silene conoidea
Spergula arvensis
Stellaria media
Atriplex patula
Bassia scoparia
Chenopodium album
Chenopodium murale
Salsola spp
Salsola crassa
Salsola kali
Convolvulus arvensis
Ipomea spp

Cuscuta monogyna

Cyperus rotundus
Chrozophora tinctoria
Euphorbia helioscopia

Alhagi camelorum

Astragalus spp
Prosopis farcta
Sophora alopecuroides
Vicia villosa
Fumaria vaillantii
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66 Geraniaceae SS Sy Erodium cicutatum A Cs
67 Ixioliriaceae SHls Ixiolirion tataricum P Cs
68 Lamiaceae Sloye Lamium amplexicaule P Cs
69 Malvaceae sy aiS’ Hibiscus trionum A Cs
70 Malvaceae EXS b Malva neglecta P Cs
71 Papaveraceae oyl 03, Hypecum pendulum A Cs
72 Papaveraceae Glas Papaver spp A Cs
73 Papaveraceae Lyeg) Romeria hybrida A Cs
74 Plantaginaceae ©),8 Kl Plantago lanceolata P Cs
75 Poaceae Kaasy 0,545 Aeluropus littoralis P Cs
76 Poaceae Slioj (i g8V gy Avena ludoviciana A Cs
77 Poaceae Sty cale Bromus commustatus A Cs
78 Poaceae Sady cale Bromus tectorum A Cs
79 Poaceae L yo 4oy Cynodon dactylon P Cy
80 Poaceae Sl e Digitaria sanguinalis A C4
81 Poaceae £, Echinochloa colonum A Cy
82 Poaceae 90, il Eragrostis minor A C,
83 Poaceae Sl gl paS Eremopyrum distance A Cs
84 Poaceae JRTYYES Hordeum murinum A Cs
85 Poaceae 0)dg> Hordeum spontaneum A Cs
86 Poaceae 935> o> Hordeum vulgare A Cs
87 Poaceae P Lolium rigidum A Cs
88 Poaceae odgdl)ly Parapholis incurva A C4
89 Poaceae Dila s> Phalaris minor A Cs
90 Poaceae & Phragmites communis P Cs
91 Poaceae Al sy Poa annua A Cs
92 Poaceae gl Secale cereale A Cs
93 Poaceae Ol 2y p3 Setaria verticillata A Cy
94 Poaceae e (Blgy D Setaria viridis A Cy
95 Poaceae Ol Tragus racemosus A Cy
96 Poaceae 5095 pAS Triticum aestivum A Cs
97 Polygonaceae Locaan cale Polygonum avicular A Cs
98 Polygonaceae Sy Rumex crispus P Cs
99 Portulacaceae 4,5 Portulaca oleracea A Cy
100 Ranunculaceae gl Adonis aestivalis A Cs
101 Rubiaceae oy Galium aparine A Cs
102 Scrophulariaceae Syl Gl Veronica persica A Cs
103 Solanaceae LSy Hyoscyamus niger P Cs
104 Solanaceae 535 4l Hyoscyamus pussillus A Cs
105 Solanaceae Sl Solanum nigrum A Cs
106 Zygophyllaceae S )5 Tribulus terrestris A C,
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Table 3- Weeds functional groups in fields and orchards of Bardaskan county in 2016

S dlaxi ol dawi S e .
"(j?:;u Numbgr of Numpe_r of. Broad Jg rj:;le :nbr:lﬁl P:rl;-:zl Cs Ca CAM
species families leaves
Wheat .5 46 14 36 10 37 9 39 7 -
Rapeseed I3 28 8 20 8 23 5 23 4 1
AULMN ojl3) 33 9 25 8 24 9 28 4 1
sugarbeet
Cotton a, 26 13 18 20 6 10 16 -
Cumin e oy 38 13 30 30 8 33 5 -
Melon o5 5 29 14 23 23 6 13 16 -
Pistachio au., 55 15 38 17 42 13 36 9 -
Pomegranate ,ul 51 19 38 13 41 10 36 15 -
Vineyard 4! 39 17 29 10 28 11 28 11 -
Saffron lac; 61 24 51 10 44 17 60 1 -
Sum zex 406 146 308 98 312 94 306 88 2
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Table 4- Comparsion weeds population indices of irrigated wheat fields Bardaskan county in 2016

o bb‘y‘l& )).hd.l-c g5 4’)é ‘_5).'.‘“.0933 - i 1)5 ‘;7@‘9&% ns‘ﬁ u.‘;’l'.‘." "’”u
- Family Weed species N3 Photosynthetic «9 U MFD Cullé

No. . F (%)

Life cycle pathway (plant/m2) Al

1 Amaranthaceae Londesia eriantha A Cs 50 0.38 0.35 50.73
2 Amaranthaceae Suaeda aegyptiaca A Ca 100 0.81 0.36 101.17
3 Amaryllidaceae Allium atroviolaceum P Cs 50 0.38 0.14 50.51
4 Asteraceae Achillea santolina P Cs 50 0.38 0.16 50.53
5 Asteraceae Acroptilon repens P Cs 100 0.94 0.69 101.63
6 Asteraceae Carthamus oxyacantha A Cs 100 0.94 0.39 101.33
7 Asteraceae Cirsium arvense P Cs 75 0.5 0.15 75.656
8 Asteraceae Lactuca serriola P Cs 75 0.38 0.13 75.50
9 Asteraceae Sonchus oleraceus A Cs 100 0.81 0.36 101.17
10 Boraginaceae Asperugo procumbens A Cs 75 0.38 0.14 75.51
11 Brassicaceae Capsella bursa-pastoris A Cs 50 0.25 0.07 50.32
12 Brassicaceae Cardaria draba P Cs 100 0.81 0.34 101.16
13 Brassicaceae Descurainia sophia A Cs 100 0.69 0.32 101.02
14 Brassicaceae Eruca sativa A Cs 100 0.75 0.26 101.02
15 Brassicaceae Euclidium syriacum A Cs 50 0.25 0.09 50.34
16 Brassicaceae Malcolmia africana A Cs 100 0.75 0.91 101.66
17 Brassicaceae Neslia apiculata A Cs 100 0.88 0.42 101.3
18 Brassicaceae Rapistrum rugosum A Cs 75 0.75 0.27 76.02
19 Brassicaceae Sinapis arvensis A Cs 25 0.25 0.20 25.45
20 Brassicaceae Sisymbrium septulatum A Cs 75 0.63 0.45 76.07
21 Caryophyllaceae Silene conoidea A Cs 50 0.31 0.11 50.42
22 Chenopodiaceae Atriplex patula A Cs 100 0.75 0.30 101.05
23 Chenopodiaceae Bassia scoparia A Cs 100 0.75 0.32 101.08
24 Chenopodiaceae Chenopodium album A Cs 100 0.69 0.25 100.94
25 Chenopodiaceae Salsola spp A Ca 100 0.81 0.50 101.31
26 Chenopodiaceae Salsola kali A Ca 100 0.69 0.38 101.06
27 Convolvulaceae Convolvulus arvensis P Cs 100 0.81 0.37 101.19
28 Euphorbiaceae Euphorbia helioscopia A Cs 50 0.25 0.06 50.31
29 Fabaceae Alhagi camelorum P Cs 100 0.94 0.64 101.58
30 Fabaceae Prosopis farcta P Cs 50 0.38 0.16 50.53
31 Fabaceae Sophora alopecuroides P Cs 100 0.63 0.20 100.83
32 Fabaceae Vicia villosa A Cs 75 0.63 0.33 75.95
33 Fumariaceae Fumaria vaillantii A Cs 75 0.5 0.18 75.68
34 Geraniaceae Erodium cicutatum A Cs 75 0.5 0.17 75.67
35 Papaveraceae Hypecum pendulum A Cs 75 0.5 0.17 75.67
36 Papaveraceae Papaver spp A Cs 50 0.31 0.09 50.40
37 Poaceae Avena ludoviciana A Cs 100 1 4.39 105.39
38 Poaceae Bromus commustatus A Cs 75 0.38 0.14 75.51
39 Poaceae Eremopyrum distance A Cs 50 0.38 0.15 50.531
40 Poaceae Hordeum murinum A Cs 100 0.88 0.62 101.50
41 Poaceae Hordeum spontaneum A Cs 100 1 6.26 107.27
42 Poaceae Hordeum vulgare A Cs 100 1 0.48 101.48
43 Poaceae Lolium rigidum A Cs 100 0.94 6.34 107.28
44 Poaceae Phalaris minor A Cs 100 1 9.70 110.70
45 Poaceae Secale cereale A Cs 50 0.25 0.08 50.32
46 Polygonaceae Polygonum avicular A Cs 100 0.88 1.27 102.14
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F: (Frequency), U: (Uniformity), MFD: (Mean field density), Al: (Abundance index)
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Table 5- Comparsion weeds population indices of rapeseed fields Bardaskan county in 2016

s, ”‘y_l} B 4"?5 e 3 e e EAN Sy o515 (e oedle
¥ Family Weed species SN; Photosynthetic U MFD culle
No. ) / F (%)
Life cycle pathway (plant/m2) Al
1 Amaranthaceae Suaeda aegyptica A Ca 100 0.81 0.3 101.11
2 Asteraceae Acroptilon repens P Cs 100 0.81 0.58 101.39
3 Asteraceae Carthamus oxyacantha A Cs 75 0.63 0.28 75.906
4 Asteraceae Senecio vulgaris A CAM 100 0.94 0.39 101.33
5 Asteraceae Sonchus asper A Cs 75 0.5 0.03 75.531
6 Asteraceae Sonchus oleraceus A Cs 100 0.69 0.34 101.03
7 Brassicaceae Capsella bursa-pastoris A Cs 75 0.56 0.22 75.781
8 Brassicaceae Cardaria draba P Cs 100 1 0.88 101.88
9 Brassicaceae Descurainia sophia A Cs 100 0.75 0.52 101.27
10 Brassicaceae Eruca sativa A Cs 100 0.81 0.36 101.17
11 Brassicaceae Malcolmia africana A Cs 100 0.88 1.22 102.09
12 Brassicaceae Sisymbrium septulatum A Cs 75 0.5 0.2 75.703
13 Chenopodiaceae Atriplex patula A Cs 100 0.75 0.33 101.08
14  Chenopodiaceae Chenopodium album A Cs 100 1 0.77 101.77
15  Chenopodiaceae Salsola spp A Ca 100 1 0.5 101.5
16  Chenopodiaceae Salsola kali A Ca 100 0.88 0.36 101.23
17 Fabaceae Alhagi camelorum P Cs 100 0.88 0.58 101.45
18 Fabaceae Prosopis farcta P Cs 50 0.31 0.09 50.406
19 Malvaceae Malva neglecta P Cs 50 0.44 0.25 50.688
20 Poaceae Avena ludoviciana A Cs 100 0.88 0.45 101.33
21 Poaceae Hordeum murinum A Cs 100 1 0.69 101.69
22 Poaceae Hordeum spontaneum A Cs 100 0.88 0.33 101.2
23 Poaceae Hordeum vulgare A Cs 100 1 4.64 105.64
24 Poaceae Lolium rigidum A Cs 100 1 2.48 103.48
25 Poaceae Phalaris minor A Cs 100 1 14.8 115.78
26 Poaceae Poa annua A Cs 75 0.56 0.17 75.734
27 Poaceae Triticum aestivum A Cs 100 0.94 1.02 101.95
28 Polygonaceae Polygonum avicular A Cs 100 1 0.42 101.42

F: (Frequency), U: (Uniformity), MFD: (Mean field density), Al: (Abundance index)
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Table 6- Comparsion weeds population indices of autum sugarbeet fields Bardaskan county in 2016

oo

s, oslgls jople g CR g e Sl SIS o ]
No Family Weed species S¥;  Photosynthetic 7 o MF’D‘ cullé
Life cycle pathway (plant/m?) Al
1 Amaranthaceae Amaranthus blitoides A Cs 100 0.81 0.281 101.1
2 Asteraceae Acroptilon repens P Cs 100 0.81 0.438 101.3
3 Asteraceae Carthamus oxyacantha A Cs 100 0.75 0.359 101.1
4 Asteraceae Cirsium arvense P Cs 100 0.62 0.203 100.8
5 Asteraceae Lactuca serriola P Cs 100 0.75 0.25 101
6 Asteraceae Launaea arborescens P Cs 100 0.62 0.203 100.8
7 Asteraceae Senecio vulgaris A CAM 100 0.75 0.266 101
8 Asteraceae Sonchus asper A Cs 100 0.68 0.266 101
9 Asteraceae Sonchus oleraceus A Cs 100 0.87 0.516 101.4
10 Asteraceae Xanthium strumarium A Cs 50 0.31 0.094 50.41
11 Brassicaceae Cardaria draba P Cs 100 1 0.609 101.6
12 Brassicaceae Descurainia sophia A Cs 100 0.75 0.266 101
13 Brassicaceae Eruca sativa A Cs 100 0.81 0.391 101.2
14 Brassicaceae Malcolmia africana A Cs 100 0.81 0.469 101.3
15 Chenopodiaceae Atriplex patula A Cs 100 0.87 0.50 101.4
16 Chenopodiaceae Chenopodium album A Cs 100 0.81 0.313 101.1
17 Chenopodiaceae Salsola spp A Ca 100 0.62 0.234 100.9
18 Chenopodiaceae Salsola kali A Ca 100 0.75 0.313 101.1
19 Fabaceae Alhagi camelorum P Cs 100 0.75 0.438 101.2
20 Fabaceae Astragalus spp A Cs 75 0.43 0.141 75.58
21 Fabaceae Prosopis farcta P Cs 75 0.56 0.172 75.73
22 Fabaceae Sophora alopecuroides P Cs 75 0.43 0.125 75.56
23 Malvaceae Malva neglecta P Cs 100 0.68 0.234 100.9
24 Poaceae Avena ludoviciana A Cs 100 0.62 0.578 101.2
25 Poaceae Hordeum murinum A Cs 100 0.93 1.625 102.6
26 Poaceae Hordeum spontaneum A Cs 100 0.87 0.547 101.4
27 Poaceae Hordeum vulgare A Cs 100 1 2.828 103.8
28 Poaceae Lolium rigidum A Cs 100 1 2.016 103
29 Poaceae Phalaris minor A Cs 100 1 5.719 106.7
30 Poaceae Poa annua A Cs 75 0.56 0.156 75.72
31 Poaceae Triticum aestivum A Cs 100 0.81 0.469 101.3
32 Polygonaceae Polygonum avicular A Cs 100 0.81 0.219 101
33 Solanaceae Hyoscyamus pusillus A Cs 100 0.75 0.328 101.1
F: (Frequency), U: (Uniformity), MFD: (Mean field density), Al: (Abundance index)
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Table 7- Comparsion weeds population indices of cotton fields Bardaskan county in 2016
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" ) Family Weed species S¥;  Photosynthetic (z %) l\:ISF)DJ callé
Life cycle pathway (plant/m?) Al
1 Amaranthaceae Amaranthus albus A Cs 100 0.938 0.48 101.42
2 Amaranthaceae Amaranthus blitoides A Ca 100 0.875 0.44 101.31
3 Amaranthaceae Amaranthus viridis A Cs 75 0.688 0.31 76.00
4 Amaranthaceae Suaeda aegyptica A Ca 100 0.938 0.48 101.42
5 Asteraceae Xanthium strumarium A Cs 100 0.875 0.48 101.36
6 Boraginaceae Heliotropium europaeum A Cs 100 1 1.08 102.08
7 Brassicaceae Cardaria draba P Cs 100 0.75 0.25 101.00
8 Chenopodiaceae Atriplex patula A Cs 100 0.813 0.28 101.09
9 Chenopodiaceae Chenopodium album A Cs 100 0.875 0.38 101.25
10 Chenopodiaceae Chenopodium murale A Cs 100 0.75 0.31 101.06
11 Chenopodiaceae Salsola kali A Ca 100 0.938 0.72 101.66
12 Convolvulaceae Convolvulus arvensis P Cs 100 0.813 0.31 101.13
13 Cypraceae Cyperus rotundus P Cs 100 0.75 0.42 101.17
14 Fabaceae Alhagi camelorum P Cs 100 0.813 0.47 101.28
15 Fabaceae Prosopis farcta P Cs 100 0.938 0.31 101.25
16 Malvaceae Hibiscus trionum A Cs 75 0.625 0.31 75.938
17 Poaceae Cynodon dactylon P Cs 100 0.75 0.45 101.
18 Poaceae Digitaria sanguinalis A Ca 100 0.875 0.81 101.69
19 Poaceae Echinochloa colonum A Cs 100 1 0.97 101.97
20 Poaceae Eragrostis minor A Ca 75 0.625 0.34 75.969
21 Poaceae Setaria verticillata A Cs 75 0.688 0.39 76.078
22 Poaceae Setaria viridis A Cs 75 0.625 0.31 75.938
23 Poaceae Tragus racemosus A Ca 75 0.75 0.89 76.641
24 Portulacaceae Portulaca oleracea A Ca 75 0.625 0.33 75.953
25 Solanaceae Solanum nigrum A Cs 75 1 0.88 76.875
26 Zygophyllaceae Tribulus terrestris A Ca 75 0.75 0.56 76.313

F: (Frequency), U: (Uniformity), MFD: (Mean field density), Al: (Abundance index)
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Table 8- Comparsion weeds population indices of cumin fields Bardaskan county in 2016

s, o215 joadls &g B SR Sl IS ke el

No. Family Weed species S5 Photosynthetic ~ F (%) U oS1y5 cadle
Lifecycle ~ Pathway MFD Al
(plant/m2)
1 Amaranthaceae Londesia eriantha A Cs 75 0.65 0.35 76.00
2 Asteraceae Acroptilon repens P Cs 100 0.88 0.59 101.47
3 Asteraceae Carthamus oxyacantha A Cs 100 0.69 0.42 101.11
4 Asteraceae Centaurea spp A Cs 50 0.31 0.08 50.39
5 Asteraceae Lactuca serriola P Cs 75 0.5 0.17 75.67
6 Asteraceae Launaea arborescense P Cs 75 0.44 0.13 75.56
7 Asteraceae Sonchus oleraceus A Cs 100 0.81 0.47 101.28
8 Boraginaceae Asperugo procumbens A Cs 100 0.69 0.48 101.17
9 Brassicaceae Brassica napus A Cs 25 0.19 0.06 25.25
10 Brassicaceae Cardaria draba P Cs 100 0.75 0.27 101.02
11 Brassicaceae Capsella bursa-pastoris A Cs 100 0.5 0.17 100.67
12 Brassicaceae Descurainia sophia A Cs 75 0.63 0.34 75.96
13 Brassicaceae Eruca sativa A Cs 100 0.81 0.25 101.06
14 Brassicaceae Goldbachia lavigata A Cs 100 0.5 0.31 100.81
15 Brassicaceae Malcolmia africana A Cs 100 1 2.58 103.58
16 Brassicaceae Sisymbrium septulatum A Cs 100 0.75 0.36 101.11
17 Caryophyllaceae Silene conoidea A Cs 50 0.38 0.11 50.48
18 Chenopodiaceae Atriplex patula A Ca 100 0.69 0.3 100.98
19 Chenopodiaceae Chenopodium album A Cs 100 0.94 1.11 102.05
20 Chenopodiaceae Salsola spp A Ca 100 0.88 0.36 101.23
21 Chenopodiaceae Salsola kali A Cs 100 0.94 0.45 101.39
22 Fabaceae Alhagi camelorum P Cs 100 0.75 0.31 101.06
23 Fabaceae Sophora alopecuroides P Cs 75 0.56 0.17 75.73
24 Fabaceae Vicia villosa A Cs 75 0.44 0.13 75.56
25 Fumariaceae Fumaria vaillantii A Cs 100 0.75 0.36 101.11
26 Malvaceae Malva neglecta P Cs 50 0.5 0.17 50.67
27 Papaveraceae Hypecoum pendulum A Cs 75 0.63 0.27 75.89
28 Poaceae Avena ludoviciana A Cs 75 0.62 0.8 76.02
29 Poaceae Cynodon cactylon P Ca 25 0.25 0.13 25.37
30 Poaceae Hordeum murinum A Cs 100 1 0.63 101.63
31 Poaceae Hordeum spontaneum A Cs 75 0.63 0.27 75.89
32 Poaceae Hordeum vulgare A Cs 100 0.94 1.2 102.14
33 Poaceae Lolium rigidum A Cs 100 0.75 0.45 101.20
34 Poaceae Phalaris minor A Cs 100 0.88 1.02 101.89
35 Poaceae Triticum aestivum A Cs 100 0.88 0.94 101.81
36 Polygonaceae Polygonum avicular A Cs 100 0.94 4.77 105.7
37 Rubiaceae Galium aparine A Cs 75 0.62 0.9 76.5
38 Solanaceae Hyoscyamus pussillus A Cs 50 0.38 0.13 50.5
F: (Frequency), U: (Uniformity), MFD: (Mean field density), Al: (Abundance index)
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Table 9- Comparsion weeds population indices of melon fields Bardaskan county in 2016
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No. Family Weed Species SN & g F (%) U MFD Calle
Li (plant/m2)
ife cycle Photosynthet Al
ic pathway

1 Amaranthaceae Amaranthus blitoides A Ca 100 0.875 0.531 101.406
2 Amaranthaceae Amaranthus viridis A Cs 75 0.75 0.328 76.0781
3 Asteraceae Xanthium strumarium A Cs 100 0.938 0.469 101.406
4 Boraginaceae Heliotropium europaeum A Cs 100 0.875 0.563 101.438
5 Brassicaceae Cardaria draba P Cs 100 0.75 0.25 101

6 Chenopodiaceae Atriplex patula A Cs 100 0.75 0.219 100.969
7 Chenopodiaceae Chenopodium album A Cs 100 0.875 0.547 101.422
8 Chenopodiaceae Chenopodium murale A Cs 75 0.625 0.266 75.8906
9 Chenopodiaceae Salsola spp A Cs 100 0.625 0.219 100.844
10 Chenopodiaceae Salsola crassa A Cs 100 0.563 0.156 100.719
11 Chenopodiaceae Salsola kali A Cs 75 0.5 0.188 75.6875
12 Convolvulaceae Convolvulus arvensis P Cs 75 0.813 0.219 76.0313
13 Cypraceae Cyperus rotundus P Cs 100 1 0.531 101.531
14 Euphorbiaceae Chrozophora tinctoria A Cs 75 0.625 0.25 75.875
15 Fabaceae Alhagi camelorum P Cs 100 0.625 0.188 100.813
16 Fabaceae Astragalus spp A Cs 25 0.188 0.063 25.25
17 Fabaceae Prosopis farcta P Cs 100 0.813 0.391 101.203
18 Poaceae Cynodon dactylon P Ca 100 0.625 0.25 100.875
19 Poaceae Digitaria sanguinalis A Ca 100 0.875 0.594 101.469
20 Poaceae Echinochloa colonum A Cs 100 1 1.125 102.125
21 Poaceae Eragrostis minor A Ca 50 0.313 0.109 50.4219
22 Poaceae Setaria verticillata A Cs 100 0.75 0.453 101.203
23 Poaceae Setaria viridis A Cs 100 0.938 0.969 101.906
24 Poaceae Tragus racemosus A Ca 100 0.75 0.469 101.219
25 Poaceae Triticum aestivum A Cs 50 0.375 0.094 50.4688
26 Polygonaceae Polygonum avicular A Cs 75 0.313 0.078 75.3906
27 Portulacaceae Portulaca oleracea A Ca 75 1 0.672 76.6719
28 Solanaceae Solanum nigrum A Cs 100 0.875 0.688 101.563
29 Zygophyllaceae Tribulus terrestris A Cs 100 0.875 0.531 101.406

F: (Frequency), U: (Uniformity), MFD: (Mean field density), Al: (Abundance index)
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Table 10- Comparsion weeds population indices of pistachio orchards Bardaskan county in 2016
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No. Family Weed Species SS; Photosynthetic F (%) U MFD Cullé
Life cycle pathway (plant/m2) Al

1 Amaranthaceae Amaranthus blitoides A Cs 75 0.688 2.48 78.172
2 Amaranthaceae Amaranthus viridis A Cy 75 0.75 2.33 78.078
3 Amaranthaceae Londesia eriantha A Cy 75 0.65 0.35 76.00
4 Amaranthaceae Suaeda aegyptiaca A C4 100 0.938 1.88 102.81
5 Asteraceae Acroptilon repens P Cs 100 1 6.98 107.98
6 Asteraceae Carthamus oxyacantha A Cs 75 0.625 0.89 76.516
7 Asteraceae Lactuca serriola P Cs 75 0.688 0.78 76.469
8 Asteraceae Launaea arborescens P Cs 25 0.125 0.05 25.172
9 Asteraceae Sonchus oleraceus A Cs 75 0.563 111 76.672
10 Asteraceae Xanthium strumarium A Cs 75 0.5 0.38 75.87
11 Boraginaceae Asperugo procumbens A Cs 75 0.75 6.16 81.906
12 Brassicaceae Capsella bursa-pastoris A Cs 75 0.75 0.56 76.313
13 Brassicaceae Cardaria draba P Cs 100 0.875 6.31 107.19
14 Brassicaceae Chorispora tenella A Cs 75 0.563 0.42 75.984
15 Brassicaceae Descurainia sophia A Cs 100 0.688 1.48 102.17
16 Brassicaceae Eruca sativa A Cs 100 0.75 4.52 105.27
17 Brassicaceae Malcolmia africana A Cs 75 0.75 6.48 82.234
18 Brassicaceae Neslia apiculata A Cs 75 0.688 2.38 78.063
19 Brassicaceae Sisymbrium irio A Cs 75 0.625 1.42 77.047
20 Brassicaceae Sisymbrium septulatum A Cs 75 0.625 1.98 77.609
21 Caryophyllaceae Lepyrodiclis holosteoides A Cs 50 0.25 0.08 50.328
22 Caryophyllaceae Spergula arvensis A Cs 75 0.563 0.94 76.5
23 Chenopodiaceae Atriplex patula A C4 100 0.938 8.42 109.36
24 Chenopodiaceae Bassia scoparia A C, 100 1 2.23 103.23
25 Chenopodiaceae Chenopodium album A Cs 100 0.875 2.53 103.41
26 Chenopodiaceae Salsola crassa A C4 100 0.75 0.45 101.2
27 Chenopodiaceae Salsola kali A C, 100 0.75 0.58 101.33
28 Convolvulaceae Convolvulus arvensis P Cs 50 0.625 1.28 51.906
29 Cypraceae Cyperus rotundus P Cy 75 0.75 9.27 85.016
30 Fabaceae Alhagi camelorum P Cs 100 1 8.73 109.73
31 Fabaceae Prosopis farcta P Cs 100 0.688 0.58 101.27
32 Fabaceae Sophora alopecuroides P Cs 100 0.625 0.34 100.97
33 Fabaceae Vicia villosa A Cs 50 0.313 0.19 50.5
34 Poaceae Aeluropus littoralis P C4 50 0.5 16.5 66.984
35 Poaceae Avena ludoviciana A Cs 75 0.75 1.64 77.391
36 Poaceae Bromus tectorum A Cs 100 0.75 3.22 103.97
37 Poaceae Cynodon dactylon P Cy 100 0.875 14.2 115.06
38 Poaceae Digitaria sanguinalis A Cy 75 0.625 1.16 76.781
39 Poaceae Echinochloa colonum A C4 100 0.75 5.63 106.38
40 Poaceae Eremopyrum distance A Cs 50 0.5 0.91 51.406
41 Poaceae Hordeum murinum A Cs 100 0.875 10 110.92
42 Poaceae Hordeum spontaneum A Cs 100 0.875 1.45 102.33
43 Poaceae Lolium rigidum A Cs 100 0.875 11.2 112.09
44 Poaceae Parapholis incurva A Cy 25 0.25 2.19 27.438
45 Poaceae Phalaris minor A Cs 75 0.75 6.14 81.891
46 Poaceae Phragmites communis P Cs 50 0.375 0.56 50.938
47 Poaceae Setaria verticillata A C4 75 0.625 2.27 77.891
48 Poaceae Setaria viridis A Cy 75 0.625 1.98 77.609
49 Poaceae Tragus racemosus A Cy 75 0.5 1.3 76.79
50 Polygonaceae Polygonum avicular A Cs 100 0.813 5.41 106.22
51 Polygonaceae Rumex crispus P Cs 75 0.375 0.13 75.5
52 Portulacaceae Portulaca oleracea A C4 100 0.875 12.8 113.64
53 Rubiaceae Galium aparine A Cs 75 0.625 05 76.125
54 Scrophulariaceae Veronica persica A Cs 75 0.688 28 78.48
55 Zygophyllaceae Tribulus terrestris A Cy 50 0.875 0.25 51.125
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F: (Frequency), U: (Uniformity), MFD: (Mean field density), Al: (Abundance index)
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Table 11- Comparsion weeds population indices of vineyaed orchards Bardaskan county in 2016
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No. Family Weed Species S5 & Fmwsgid F (%) U oS1y cadle
Life cycle  Photosynthe MFD Al
tic pathway (plant/m2)
1 Amaranthaceae Amaranthus blitoides A Ca 100 0.81 0.77 101.58
2 Amaranthaceae Amaranthus viridis A Cs 100 0.69 0.38 101.06
3 Asteraceae Acroptilon repens P Cs 100 0.88 0.98 101.86
4 Asteraceae Lactuca serriola P Cs 100 0.81 0.53 101.34
5 Asteraceae Sonchus oleraceus A Cs 100 0.81 0.59 101.41
6 Asteraceae Xanthium strumarium A Cs 100 0.88 0.36 101.23
7 Boraginaceae Anchusa spp A Cs 75 0.56 0.2 75.766
8 Boraginaceae Asperugo procumbens A Cs 100 0.81 0.47 101.28
9 Boraginaceae Nonea spp A Cs 100 0.75 0.41 101.16
10 Brassicaceae Capsella bursa-pastoris A Cs 75 0.75 0.38 76.125
11 Brassicaceae Cardaria draba P Cs 100 1 0.97 101.97
12 Brassicaceae Descurainia sophia A Cs 100 0.81 0.63 101.44
13 Brassicaceae Goldbachia laevigata A Cs 100 0.63 0.28 100.91
14 Brassicaceae Malcolmia africana A Cs 100 1 2.28 103.28
15 Brassicaceae Sisymbrium septulatum A Cs 100 0.94 0.94 101.88
16 Chenopodiaceae Atriplex patula A Ca 75 0.56 0.3 75.859
17 Chenopodiaceae Chenopodium album A Cs 100 0.94 0.53 101.47
18 Chenopodiaceae Salsola crassa A Cs 100 0.75 0.56 101.31
19 Convolvulaceae Convolvulus arvensis P Cs 100 0.75 0.38 101.13
20 Cuscutaceae Cuscuta monogyna A Cs 50 0.38 0.19 50.563
21 Cypraceae Cyperus rotundus P Cs 100 0.69 0.47 101.16
22 Fabaceae Alhagi camelorum P Cs 100 0.75 0.47 101.22
23 Fabaceae Prosopis farcta P Cs 100 0.88 0.63 101.5
24 Fabaceae Sophora alopecuroides P Cs 75 0.63 0.31 75.938
25 Ixioliriaceae Ixiolirion tataricum P Cs 75 0.56 0.2 75.766
26 Malvaceae Malva neglecta P Cs 75 0.56 0.28 75.844
27 Papaveraceae Hypecum pendulum A Cs 100 0.75 0.34 101.09
28 Poaceae Cynodon dactylon P Ca 100 0.81 0.75 101.56
29 Poaceae Digitaria sanguinalis A Ca 100 0.81 1.2 102.02
30 Poaceae Echinochloa colonum A Cs 100 0.94 1 101.94
31 Poaceae Eremopyrum distance A Cs 75 0.44 0.2 75.641
32 Poaceae Hordeum murinum A Cs 100 0.94 131 102.25
33 Poaceae Lolium rigidum A Cs 100 1 1.13 102.13
34 Poaceae Setaria verticillata A Cq 100 1 2.23 103.23
35 Poaceae Setaria viridis A Cs 100 1 6.17 107.17
36 Polygonaceae Polygonum avicular A Cs 100 1 0.98 101.98
37 Portulacaceae Portulaca oleracea A Cq 100 1 3.23 104.23
38 Rubiaceae Galium aparine A Cs 100 0.81 0.72 101.53
39 Scrophulariaceae Veronica persica A Cs 100 0.94 1.45 102.39
F: (Frequency), U: (Uniformity), MFD: (Mean field density), Al: (Abundance index)
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Table 12- Comparsion weeds population indices of pomegranat orchards Bardaskan county in 2016
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No. Family Weed species SN Photosynthetic F (%) U oSy culle
Life cycle pathway MFD Al
(plant/m2)

1 Amaranthaceae Amaranthusblitoides A Cs 100 0.94 0.83 101.77
2 Amaranthaceae Amaranthus viridis A Cs 75 0.75 1.05 76.797
3 Amaranthaceae Suaeda aegyptiaca A Ca 75 0.75 0.5 76.25
4 Asteraceae Acroptilon repens P Cs 100 0.94 1.66 102.59
5 Asteraceae Lactuca serriola P Cs 100 0.88 0.53 101.41
6 Asteraceae Launaea arborescens p Cs 50 0.25 0.06 50.313
7 Asteraceae Sonchus oleraceus A Cs 100 0.94 1.27 102.2
8 Asteraceae Xanthium strumarium A Cs 100 0.81 0.56 101.38
9 Boraginaceae Asperugo procumbens A Cs 100 1 2.03 103.03
10 Brassicaceae Capsella bursa-pastoris A Cs 100 0.94 1.47 102.41
11 Brassicaceae Cardaria draba P Cs 100 1 2.36 103.36
12 Brassicaceae Descurainia sophia A Cs 100 1 0.95 101.95
13 Brassicaceae Eruca sativa A Cs 100 0.94 1.13 102.06
14 Brassicaceae Euclidium syriacum A Cs 75 0.63 0.44 76.063
15 Brassicaceae Malcolmia africana A Cs 100 1 2.52 103.52
16 Brassicaceae Neslia apiculata A Cs 100 0.88 0.56 101.44
17 Brassicaceae Rapistrum rugosum A Cs 75 0.56 0.34 75.906
18 Brassicaceae Sinapis arvensis A Cs 25 0.25 0.27 25.516
19 Brassicaceae Sisymbrium irio A Cs 100 0.88 0.63 101.5

20 Brassicaceae Sisymbrium septulatum A Cs 100 1 2.38 103.38
21 Caryophyllaceae Stellaria media A Cs 50 0.32 0.2 50.52

22 Chenopodiaceae Atriplex patula A Ca 100 0.81 1 101.81
23 Chenopodiaceae Bassia scoparia A Ca 100 0.88 0.61 101.48
24 Chenopodiaceae Chenopodium album A Cs 100 1 0.72 101.72
25 Chenopodiaceae Salsola crassa A Ca 50 0.38 0.13 50.5
26 Convolvulaceae Convolvulus arvensis P Cs 100 0.81 0.98 101.8
27 Convolvulaceae Ipomea spp A Cs 25 0.18 0.1 25.28
28 Cuscutaceae Cuscuta monogyna A Cs 50 0.31 0.17 50.484
29 Cypraceae Cyperus rotundus P Cs 100 0.81 0.61 101.42
30 Euphorbiaceae Euphorbia helioscopia A Cs 75 0.75 0.34 76.094
31 Fabaceae Alhagi camelorum P Cs 100 1 1.19 102.19
32 Fumariaceae Fumaria vaillantii A Cs 100 1 0.73 101.73
33 Papaveraceae Hypecum pendulum A Cs 75 0.5 0.16 75.656
34 Plantaginaceae Plantago lanceolata P Cs 100 0.94 1.58 102.52
35 Poaceae Avena ludoviciana A Cs 100 0.88 0.64 101.52
36 Poaceae Cynodon dactylon P Ca 100 1 2.17 103.17
37 Poaceae Digitaria sanguinalis A Ca 100 0.88 9.72 110.59
38 Poaceae Echinochloa colonum A Cs 100 0.88 5.11 105.98
39 Poaceae Hordeum murinum A Cs 100 1 3.47 104.47
40 Poaceae Hordeum spontaneum A Cs 100 1 2.14 103.14
41 Poaceae Lolium rigidum A Cs 100 1 2.05 103.05
42 Poaceae Phalaris minor A Cs 100 1 2.83 103.83
43 Poaceae Poa annua A Cs 100 0.63 0.3 100.92
44 Poaceae Setaria verticillata A Ca 100 1 4.33 105.33
45 Poaceae Setaria viridis A Cs 100 1 6.44 107.44
46 Poaceae Tragus racemosus A Cs 100 0.94 3.59 103.59
47 Polygonaceae Polygonum avicular A Cs 100 1 2.72 103.72
48 Polygonaceae Rumex crispus P Cs 75 0.63 0.31 75.938
49 Portulacaceae Portulaca oleracea A Ca 100 1 6.56 107.56
50 Rubiaceae Galium aparine A Cs 100 0.81 0.59 101.41
51 Scrophulariaceae Veronica persica A Cs 100 0.94 1.98 102.92

F: (Frequency), U: (Uniformity), MFD: (Mean field density), Al: (Abundance index)
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Table 13- Comparsion weeds population indices of saffron fields Bardaskan county in 2016

s, s3lgils somcile s YN Sy e gl Bl S ol asld
No. Family Weed species SS; Photosynthetic F (%) U MFD OMIF
Life cycle pathway (plant/m2) Al

1 Amaryllidaceae Allium spp P Cs 100 0.8l 0.42 101.23
2 Amaryllidaceae Allium atroviolaceum P Cs 100 0.69 0.36 101.05
3 Apiaceae Falcaria scioides A Cs 50 0.38 0.13 50.5
4 Asparagaceae Muscari botryoides P Cs 100 0.88 0.53 101.41
5 Asteraceae Achillea santolina P Cs 100 1 3.98 104.98
6 Asteraceae Carduus pycnocephalus A Cs 100 0.94 0.72 101.66
7 Asteraceae Carthamus oxyacantha A Cs 100 1 3 104
8 Asteraceae Centaurea benedicta A Cs 25 0.25 0.08 25.328
9 Asteraceae Centaurea depressa A Cs 75 0.56 0.36 75.92
10 Asteraceae Cirsium arvense P Cs 100 0.75 0.25 101.00
12 Asteraceae Sonchus oleraceus A Cs 100 0.88 0.38 101.25
13 Berberidaceae Bongardiachrysogonum P Cs 75 0.5 0.16 75.656
14 Boraginaceae Anchusa spp A Cs 100 0.69 0.33 101.02
15 Boraginaceae Asperugo procumbens A Cs 100 0.69 0.42 101.11
16 Boraginaceae Nonea spp A Cs 100 0.81 0.56 101.38
17 Brassicaceae Alyssum strigosum A Cs 100 0.81 0.95 101.77
18 Brassicaceae Capsella bursa-pastoris A Cs 100 0.81 0.63 101.44
19 Brassicaceae Cardaria draba P Cs 100 1 5.19 106.19
20 Brassicaceae Chorispora tenella A Cs 75 0.75 0.28 76.031
21 Brassicaceae Descurainia sophia A Cs 100 1 1.14 102.14
22 Brassicaceae Eruca sativa A Cs 100 0.81 0.63 101.44
23 Brassicaceae Euclidium syriacum A Cs 75 0.56 0.31 75.875
24 Brassicaceae Goldbachia laevigata A Cs 100 0.81 0.52 101.33
25 Brassicaceae Malcolmia africana A Cs 100 1 3.89 104.89
26 Brassicaceae Neslia apiculata A Cs 100 0.88 1 101.88
27 Brassicaceae Rapistrum rugosum A Cs 75 0.44 0.14 75.578
28 Brassicaceae Sinapis arvensis A Cs 50 0.38 0.44 50.813
29 Brassicaceae Sisymbrium irio A Cs 100 0.81 0.59 101.41
30 Brassicaceae Sisymbrium septulatum A Cs 100 0.88 2.69 103.56
31 Caryophyllaceae Lepyrodiclis holosteoides A Cs 50 0.25 0.09 50.344
32 Caryophyllaceae Silene conoidea A Cs 75 0.44 0.17 75.609
33 Caryophyllaceae Spergula arvensis A Cs 100 0.75 0.47 101.22
34 Convolvulaceae Convolvulus arvensis P Cs 75 0.75 0.13 75.875
35 Euphorbiaceae Euphorbia helioscopia A Cs 100 0.81 0.33 101.14
36 Fabaceae Alhagi camelorum P Cs 100 0.81 0.53 101.34
37 Fabaceae Astragalus spp A Cs 75 0.44 0.19 75.625
38 Fabaceae Prosopis farcta P Cs 75 0.38 0.11 75.484
39 Fabaceae Sophora alopecuroides P Cs 75 0.56 0.22 75.781
40 Fabaceae Vicia villosa A Cs 100 0.94 0.69 101.63
41 Fumariaceae Fumaria vaillantii A Cs 100 0.88 0.64 101.52
42 Geraniaceae Erodium cicutatum A Cs 100 1 0.97 101.97
43 Ixioliriaceae Ixiolirion tataricum P Cs 100 0.69 0.47 101.16
44 Lamiaceae Lamium amplexicaule A Cs 50 0.25 0.08 50.33

45 Malvaceae Malva neglecta P Cs 50 0.31 0.11 50.422
46 Papaveraceae Hypecum pendulum A Cs 100 0.88 0.52 101.39
47 Papaveraceae Papaver spp A Cs 75 0.56 0.47 76.031
48 Papaveraceae Romeria hybrida A Cs 25 0.25 0.08 25.32

49 Plantaginaceae Plantago lanceolata P Cs 100 0.44 0.13 100.56
50 Poaceae Avena ludoviciana A Cs 100 0.75 0.86 101.61
51 Poaceae Bromus tectorum A Cs 100 0.63 0.3 100.92
52 Poaceae Hordeum murinum A Cs 100 1 8.45 109.45
53 Poaceae Hordeum spontaneum A Cs 100 1 9.09 110.09
54 Poaceae Lolium rigidum A Cs 100 0.81 131 102.13
55 Poaceae Phalaris minor A Cs 100 1 2.53 103.53
56 Polygonaceae Polygonum avicular A Cs 75 1 0.3 76.3
57 Polygonaceae Rumex crispus P Cs 50 0.25 0.09 50.344
58 Ranunculaceae Adonis aestivalis A Cs 100 0.56 0.27 100.83
59 Rubiaceae Galium aparine A Cs 100 0.94 1.08 102.02
60 Scrophulariaceae Veronica persica A Cs 100 1 3.72 104.72
61 Solanaceae Hyoscyamus niger P Cs 75 0.5 0.19 75.688

F: (Frequency), U: (Uniformity), MFD: (Mean field density), Al: (Abundance index)
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Introduction: Weeds are among the major constraints to crops growth that can affect yield based on their
species composition and density. Weed competition reduces yield and consequently farm income. Weeds
infestation also encourages disease problems, serves alternate host for deleterious insects and diseases, slows
down harvesting, restricts operations, increases the cost of production and reduces the market value of crops.
Weed flora composition is strongly associated with regional climate, soil and irrigation water characteristics, and
management methods. Weeds dispersal power is amongst the major factors affecting the agricultural plants
success. Diversity reflects the complexity of a system and can maintain its sustainability. Higher diversity results
in higher inherent complexity of agro-ecosystems and strengthens their processes. It is necessary to realize the
spatial distribution and temporal properties of the biodiversity components in agro-ecosystems, for the
conservation and optimal utilization. Since weeds as complementary components of agro-ecosystems are
inseparable, studying species and their functional and structural diversity plays an important role in weed
management and balance of ecological systems. Weeds are highly problematic in agricultural systems in
Bardaskan county reducing yield quality and quality. However, the first step in weed management is identifying
the flora. Therefore, this study was conducted to determine the flora and structure of weed communities of
agricultural and horticultural products in Bardaskan-Iran.

Material and Methods: In order to study flora and structure of weed communities of fields and orchards in
Bardaskan county, this research was conducted on wheat, rapeseed, autumn sugarbeet, cotton, cumin, melon,
pistachia, vineyard, pomegranate and saffron during 2016. Sampling was performed using the W systematic
method proposed by Thomas (1985) and McCauley et al. (1991) by using 0.5x0.5-meter quadrate with a slight
modification (random systemic method of W instead of systemic of W method). The basis of sampling was
systematic, but after determining the main sampling points with intervals of 20 steps on the W system as the
main sampling points, other sampling points were randomly selected as sub-sampling points within a radius of 5
to 10 m from the main sampling points to increase the sampling accuracy. Sampling was not performed to
remove the marginal effects depending on the farm and garden up to 20 meters from the farm margin. The weeds
in each quadrat were counted and their genera and species were identified and weed population indices including
mean relative density, relative uniformity and frequently were calculated.

Results and Discussion: In this study, 106 weed species belonging to 30 families were identified which the
most species were from Poaceae with 22 species, Brassicaceae with 15 species and Asteraceae with 13 species.
From the 106 identified weed species, 80 species (75.47%) were broad-leaf and 26 species (24.53%) were grassy
weeds. In terms of life cycle, 82 weed species (77.36%) were annual and 24 species were perennial. Based on
photosynthetic pathway, 82 species (77.36%) had Cs photosynthetic pathway, 23 species (21.7%) C4 and one
species (0.94%) was CAM photosynthetic pathway. Among the studied crops, the largest number of weed
species were observed for saffron (61 species) and pistachia (55 species) and the lowest species were found for
cotton (26 species) and rapeseed (28 species). The broadleaf species of Russian knapweed, hoary cress, African
rocket, lambsquarters, camel thorn, mesquite, prostrate knotweed, field bindweed, Russian thistle, common
orach and the grassy weed species of mouse barley, wild barley, ryegrass, wild oat, bermudagrass and lesser
canarygrass had the highest relative dominance, frequency and density (plant m).

Conclusion: In general, a wide range of broadleaf and grassy weeds especially Poaceae and Brassicaceae
families was found in the studied area. Overall, the results showed that most weeds identified in this study can
grow in different environmental conditions and their growth is less dependent on growth condition. Therefore,
presence of some weed species in all studied fields and orchards indicates the possibility of their growth under
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different environments and managements. Therefore, difference in management strategies and climates can be
considered as one of the important factors of differences in the flora and population structure of weed
communities in Bardaskan.

It seems that weed management in Bardaskan county is inappropriate for various reasons including farmers'
lack of knowledge on weeds control, application of inappropriate chemical technologies, and the lack of specific
herbicides in some products.

Keywords: Abundance index, Density, Frequency, Photosynthetic pathway
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weight () versus seed moisture content in two wheat and rye plants
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Figure 4- The trends of changes in bulk density (a), true density (b) and percentage of porosity (c) versus seed moisture

content in two wheat and rye plants

(The bars represents the least significant difference between treatments at the 5% level; *, ** and ns are significant at 1%, 5% and
non-significant levels, respectively.)
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Figure 5- The trends of changes in angle of repose versus seed moisture content in two wheat and rye plants
(The bars represents the least significant difference between treatments at the 5% level; *, ** and ns are significant at 1%, 5% and
non-significant levels, respectively.)
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Figure 6- The trends of coefficient of friction changes in wheat and rye seeds on different surfaces including galvanized iron
(a), cement (b), wood (c), plastic (d) and rubber (e) versus seed moisture content

(The bars represents the least significant difference between treatments at the 5% level; *, ** and ns are significant at 1%, 5% and
non-significant levels, respectively.)
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Introduction: Contamination of wheat seeds in southern Golestan province (Shahkooh village) with rye has
rendered it a weed in wheat fields. Due to the lack of suitable herbicides, it is very difficult for farmers to control
weed-rye. According to observations, many farmers use rye-infected self-consumed wheat seeds for cultivation.
Separation of rye seeds from wheat seeds is very difficult due to their similarity in appearance, and farmers are
not aware of the possibility of seed separation. Therefore, this study was conducted to compare the physical
properties of rye and wheat seeds to improve seed separation.

Materials and Methods: Rye seeds were collected from wheat fields in Shahkooh village. The seeds of
Alvand wheat cultivar, which is a common cultivar in Shahkooh region, were also obtained from Shahkooh
Rural. The studied physical properties included seed size (seed length, width and thickness), seed surface area,
seed weight, spherical percentage, bulk density, true density, porosity percentage, angle of repose and coefficient
of friction. Physical properties of the seeds were studied at five seed moisture levels including 10, 15, 20, 25 and
30%.

Results and Discussion: Based on the results, the length, width and surface area of both wheat and rye seeds
were not affected by seed moisture. Only in wheat, seed thickness increased with increasing seed moisture
content. Since these properties determine the final seed size, it can be said that the seed size remained almost
constant by increasing the percentage of seed moisture in these two plants. On the other hand, in all moisture
levels, the width, thickness and surface area of wheat seeds were higher than those of rye seeds. In contrast,
seeds length of rye was longer than wheat seeds. In wheat seeds, the spherical percentage increased linearly by
increasing seed moisture content, but its amount was constant in rye at different seed moisture content. The
significant difference between the spherical percentage of wheat and rye seeds also indicates that the wheat seed
is more spherical compared to rye at all moisture levels. The seed weight increased linearly with increasing seed
moisture content in both wheat and rye plants, with a higher slope in wheat than rye. In addition, wheat seed
weight was higher than rye seed weight in all moisture levels. The existence of these differences in the
dimensions, the shape and weight of wheat and rye seeds can be considered as the basis for their separation. In
wheat and rye plants, the bulk density, true density and percentage of seed porosity decreased linearly by
increasing seed moisture content. Also, the bulk density and true density in wheat was higher than in rye at all
moisture levels. With an increase in seed moisture from 10 to 30 percent, the porosity percentage in both wheat
and rye plants decreased by about 14 percent on average, and there was no significant difference between them
in terms of the percentage of porosity at different moisture levels. An increase in the percentage of seed moisture
caused a linear increase in the angle of repose. In other words, the ability of seeds to move was reduced by
increasing the moisture content in two wheat and rye plant. There was no significant difference in the angle of
repose between wheat and rye at any of the moisture levels. In this study, the coefficient of friction in wheat and
rye seeds linearly increased on different materials by increasing seed moisture content. There was no significant
difference in the coefficient of friction on galvanized iron and cement surfaces at different moisture levels
between wheat and rye. However, the coefficient of friction in wheat was always higher than rye on plastic,
wood and rubber surfaces. Due to these differences, it is easy to remove rye seeds from wheat seed lots and
prevent rye from re-entering the wheat fields during planting.

Conclusion: According to the results of this study, there is a significant difference between wheat and rye
seeds in terms of physical characteristics. These differences facilitate separation of rye seeds and avoid entry into
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wheat seed lots. The difference in the length, width, thickness and density of the seeds in these plants makes it
possible to use length or width based separators, air screen machines and gravity separators.

Keywords: Friction coefficient, Seed separation, Seed size, True density
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Table 1- Physiochemical properties of experimental field soil
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Table 3- Visual scale for herbicides damages to weeds and crop based on EWRC protocol
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Table 7- Analysis of variance (MS) of seed and biological yield of cumin

il i 2slio &35l a4 45 413 3 ySlos S590gm 3,5es
S.0.v df Seed Yield Biological Yield
(Block)cs'sL, 2 2192.63"™ 5488.5M™
(Treatment) Lo 5 34585.21 = 22469.93 =
(Error) s 10 1175.32 2241.86
Able 2oy Vo )3 ()bt g (§d e ple iy 4% g

"sand ™" indicate non-significant and significant at 1% level, respectively.



PR Gl F ojlous FF ol (55,9l aulus g pole) LS cblis 4 pis Y#A

e 8525 S 5egmr g Ald 3 ,Sas il ki Mo yd (1SSl dnu i —A Jgan
Table 8- Comparison of the mean percentage for changes of seed and biological yield of cumin
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+ and — represent increased and decreased changes, respectively. Similar letters at each column indicate no
significant difference at 5% level based on FLSD test

Sy e bllas (V) oh)lSen 5 (lyol ja3a S 5 (V0) o) )LSen

90k Sy o Hud LialS g (giowelS S s 4 (pjgms e
S W5 a8l Sy g L5 oS 0 s, glis)|

6 785 42
wpcain oslus 5y gladile b ybnge adllee oyl
Sy iy Jolb @ls @ dog L & dg jediile g0 gaale
laslos > adl olas o b o) &) Consd a0
Soste 9 jyp slacile S5 0 Jlasi cppShe (ed g kel
Bl e ju 0305 E)l30 53 Py ye Doy Al &S 92 005 3 Sles
by LS4y sl ylog o b auglio ) o (oYL atze blbd 4 L
S (YU sl )3 o 38 (ol s 51 Gialel el o
M Gl 35 cnl @t IS pobods 5 392 WIS y0dy e
2 S P g die iSile gyl ey ASCils oS
OiS e g Al jaw 005 3)Sdas d9n0 9 jyp slacile JyuS
O3 ST LS aopd 1 ()l dme b 4 ST jamse
e (Hy e jo lacile Sy paw g i)l (Sis

L dpogs JB 05 3 )Slas Sl g (5ol

38 laslesd (wd g Sl e 18 5glgm 3 Sdes

a5 oy WEIS Uy (gt ollincsiy S i
> 1) Jowo s Saolgm 3,8os 035Vl 20> AT L cudlS iy
L rjgmisrie piSile 3 )8 oloj 53 (L (2 5389eL 9 S35
3y Slos oy i (A Jodn) 400,5 sanlino ials Loy £
Lo 295 a3y by93 Jsbo )3 olS 48 298 0 Juol> (Sloj Sofglgn
sl > pegazdl o) e ladils jois pas loj o yide
2 0L 1 s JUal 5l 593 (e9d90 iz 3L d2lge (A2
395 0y Job 5l syt 8)9 )3 5pp slacile <o) pas Lls
|y oyt alsn cclaplil o 5 oolitl 35390 glie 5 g oo
Oy dtaslys Juab plod (prg Jlo ) S (e 4 S g5
23,8 il 8 (YY) LS 5 S bl ar il 1y 5y Slas
029 )less 2 2SS WY lie & Sijglon 3 Shee cn 5V
g aty dp)S 450905 Lt )b 5 dal Cndy 05 5 s
oYL el S )3 p S5l VB (e 4 (liecsasy
13 (YF) St 5 55 il ol o 4 |y S35l 3, Slos
5 ol g oless Sl 4 Sy o ol @ S )5 (ol
Se) (ot odliecsiy 2p)lS (Jad (b 5> iy sbg
P S VPFN) Sjglom 38 (e cn VL (WS 3 pS5kS
5 iy o) sanl b als cpl sl olpen 4 1) (i )

&l

1. Auskarniene O., Psilbisauskiene G., Auskalnis A., and Kadzys A. 2010. Cultivar and plant density influence on
weediness in spring barely crops. Zemdirbyste-Agriculture, 97:53-60.
2. Baghestani M.A., Zand E., Lotfi mavi F., Esfandiari H., Pour Azar R., and Mamnoei E. 2013. Evaluation of



¥£4

ey 0395 sl y3 50 5 sile (o1 luonds J S (ol oy

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

26.

spectrum efficacy of registered herbicides used in corn. Journal of Plant and Diseases 81: 121-109. (In Persian
with English abstract)

Bagpour Amrayi M., lzadi Darbandi A., and Barmak H. 2015. Evaluation of the effect of some herbicides on
growth and yield of cumin (Cumin cyminum L). 6" Iranian Weed Science Congress, Birjand, 21-22 September.
1057-1061 (In Persian with English abstract)

Bellinder R.R., Kirkwyland J.J., Russel W.W., and Colquhoun J.B. 2000. Weed control and potato (Solanum
tuberosum) yield with banded herbicides and cultivation. Weed Technology 14: 30-35.

Bhati D.S5.1993. Economics of weed control in broadcast and line sowing of cumin (Cuminum cyminum L.). In:
Proceeding of International Symposium of Indian Society of Weed Science 2: 216-218.

Blackshaw R.C. 1992. Combining post emergence grass and broadleaf weed control in canola (Brassica
napus).Weed Technology 6(4): 892-897.

Chaudhary G.R. 2000. Weed management in coriander (Coriandrum sativum). Indian Journal of Agricultural
Science 70: 603-605.

Dastorani M., Gholamalipour Alamdari E., Biabani A., Avaraji Z., and Habibi M. 2016. Effect of pre-planting,
preemergence and postmergence herbicides on yield and yield components of cumin (Cuminum cyminum L.). 61
National Congress on Sustainable Agriculture and Natural Resources. (In Persian)

Dastorani M., Gholamalipour Alamdari E., Biabani A., Avaraji Z., and Habibi M. 2018. Studying several
herbicides effects on weeds control and yield of cumin (Cuminum cyminum L.). Iranian Journal of Weed Science
14: 83-95. (In Persian with English abstract).

Dungarwal H.S., Chaplot P.C., and Nagda B.L. 2003. Integrated weed management in cumin (Cuminum cyminum
L.). Indian Journal of Weed Science 35: 239-241.

El-Sawi S.A., and Mohamad M.A. 2002. Cumin herb as a new source of essential oils and its response to foliar
with some micro-elements. Food Chemistry, 77: 75-80.

Faghih S.A., Nariman V., and Barazi D. 1998. Investigate and experiment the effect of some herbicides on weeds
and alfalfa in Azerbaijan: Final report. Plant Pests and Diseases Research Institute. Pp. 24. (In Persian with
English abstract)

Gholampour Shamami Y., Majnoun Hosseini N., and Alizadeh H. 2013. The effect of different methods of grass
management effects and plant density on weed control and yield of chickpea (Cicer arietinum L.). Iranian Journal
of Crop Sciences 4: 499-974. (In Persian)

Haj Mohamadnia Ghalibaf K., Rashidmahsal M.H., Nasiri Mahallati M., and Zand E. 2011. Response of barnyard
weed and cowpea to glyphosate and nicosulfuron herbicides under greenhouse conditions. Journal of Plant
Protection, 25: 213-202. (In Persian with English abstract)

Izadi Darbandi E., Baghe pour Amraei M., and Barmak H. 2015. Evaluation of different herbicides efficacy in
cumin (Cuminum cyminum L.) weed control. Weed Research Journal 7: 21-34. (In Persian with English abstract)
Jursik M., Kocarek M., Hamouzova K., Soukup J., and Venclova V. 2013. Effect of precipitation on the
dissipation, efficacy and selectivity of three chloroacetamide herbicides in sunflower. Plant, Soil and Environment
54:175-182.

Kafi M. 2002. Cumin, technology and processing. Center of Excellence for Special Crops, Ferdowsi University of
Mashhad.

Karaminejad M.R., Ghanbari Birgani D., Sekhavat R., and Bagheri S. 2016. Effects of density and planting
patterns of mungbean, vigna radiate, and herbicides on weed control and yield of mungbean. Pesticides in Plant
Protection Sciences 3: 114-128. (In Persian with English abstract)

Kumar S. 2002. Weed management in cumin (Cuminum cyminum L.). Indian Journal of Agronomy 47: 142-146.
Madjad A., and Sabet Zanganeh H. 2015. Chemical control of spinach (Spinacia oleracea L.). Journal of Plant
Protection 4: 922-911. (In Persian with English abstract)

Mamnueei A., Shimi P., and Baghestani M.A. 2012. Evaluation of the effectiveness of multiple herbicides on
weeds in sesame ( Sesamum indica L ) farms of Jiroft and Kohnuj. Journal of Herb Science 8: 1-12. (In Persian
with English abstract)

Meena S.S., Methta R.S., Meena R.D., Meena R.L., and Sharmu D.K. 2014. Economic feasibility of weed
management practices in nigella (Nigella sativa L.). Journal of Spices and Aromatic Crop 23: 224-228.

Nagar R.K., Meena B.S., and Dadheech R.C. 2009. Effect of integrated weed and nutrient management on weed
density, productivity and economics of coriander (Corianderum sativum). Indian Journal of Weed Science 41(2):
71-75.

Naylor R.E.L. 2002. Weed Management Handbook. Black well. Pp 163-180.

Oveisi V., Rahimian Mashhadi H., Baghestani M.A., and Alizadeh H. 2013. Interactions between herbicide dose
and weed leaf area damage coefficient in a multiple weed species competition with maize. Iranian Journal of Weed
Science 9: 127-140. (In Persian with English abstract)

Parihar G.N., and Sing R. 1994. Effect of cultural and herbicidal weed management on the yield of cumin
(Cuminum cyminum L.). Annals of Arid Zone 33: 309-312.



PR Gl F ojlous FF ol (55,9l aulus g pole) LS cblis 4 pis YV

217.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43,

44,

45.

Patel R.B.D., and Meisuriya M.l. 2008. Chemical weed control in cumin-pearl millet cropping system. Indian
Journal of Weed Science 40: 44-48.

Prashant J., Kumar V., Charlemagne C., Lim A., and Yadav R. 2017. Evaluation of preemergence herbicides for
crop safety and weed control in safflower. American Journal of Plant Sciences 8: 2358-2366.

Prostko E.P., Johnson Il W.C., and Mullinix Jr B.G. 2001. Annual grass control with preplant incorporated and
preemergence applications of ethalfluralin and pendimethalin in peanut (Arachis hypogaea). Weed Technology 15:
36-41.

Radosevich S.R., Holt J.S., and Ghersa C. 2005. Weed Ecology: Implications for Management. John Wiley &
Sons, Inc. New York.

Rahimian Mashhadi H. 1991. Effect of planting date and irrigation on growth and yield of cumin (Cuminum
cyminum L.). Journal Agricultural Sciences 3: 46-61.

Rahman U.H., Khattak A.M., Sadigm M., Ullank 1., Javerias S., and Ullahi K. 2012. Infuence of different weed
management practice on yield of garlic crop. Sarhad Journal of Agricuhture 28: 213-218.

Rathore P.S., Bhati D.S., and Mali A.L. 1990. Effect of weed control measures on growth and yield of cumin.
Indian Journal of Agronomy 35: 304-305.

Renner K.A., and Powell G.E. 1998. Weed control in potato (Solanum tuberosum) with rimsulfuron and
metribuzin. Weed Technology 12: 406-4009.

Rezvani Moghaddam P., and Seyedi S.R. 2015. Study of the critical period of weed control and black seed
(Nigella sativa L.) yield under the influence of control and interference periods. Journal of Plant Protection 29:
175-186. (In Persian with English abstract).

Senthivel T. 2001. Chemical weed control in rainfed coriander. Madras Agricultural Journal 88: 532-533.

Singh B.G., Karishana M., and Mohan K. 2002. Physiological effect of preemergence herbicides in mungbean
(Vigna radiate L.), Annals of Agricultural Research 13: 401-403.

Somani L.I. 1992. Dictionary of Weed Science. Agrotech Publishing Academy (India). 256 pp.

Terra B.R., Martiny A.R., and Lindquist J.L. 2007. Corn-velvetleaf (Abutilon theophrasti) interference is affected
by sub-lethal doses of post-emergence herbicides. Weed Science 55: 491-496.

Thomas A., and Kells K. 2004. Triazine-resistant common lambsquarters (Chenopodium album) control in corn
with preemergence herbicides. Weed Technology 18: 551-554.

Wall D.A., and Friesen G.H. 1986. The effect of herbicides and weed on yield and composition of dill (Anethum
graaveolens L.). Journal of Crop Protection 5: 137-142.

Yadav R.S., and Dhama A.K. 2003. Effect of planting date, irrigation and weed control method on yield and water
use efficiency of cumin (Cuminum cyminum L.). Indian Journal of Agricultural Science 73: 494-496.

Yadav S.S., Sharma O.P., and Yadav R.D. 2005. Comparative efficacy of herbicidal and manual weed control in
cumin at different levels of nitrogen. Indian Journal of Agronomy 50: 77-79.

Yadav R.S., Choudhary I., Yadav L.R., and Keshwa G.L. 2013. Growth yield of coriander (Coriandrum sativum)
as influenced by weed management and nitrogen levels. Indian Journal of Agronomy 58: 597-602.

Zand E., Saremi H., and Mousavi K. 2007. Physiological Function and Application of Herbicides. Zanjan
University Publication. Pp. 286.



Journal of Plant Protection = (63535 2l g pgle) LS cbilis & s

Vol. 34, No. 4, Winter 2021, P. 457-472 - ‘ﬁy{,zf; FAV-FYY .o A¥AQ ylimo F o lods F'F ul

Feasibility of Chemical Control of Weeds in Cumin (Cuminum cyminum L.)

T. Haji Rezaei'- S.V. Eslami**- S. Mahmoodi’- M. Minbashi Moeini*
Received: 11-05-2020
Accepted: 19-10-2020

Introduction: Cumin (Cuminum cyminum L.) is one of the most important domestic medicinal plants in the
country. Currently Iran is one of the most important producers of cumin. Features such as short growing season,
low water requirement, lack of interference with other crops, high economic justification for other crops and
exportability, make this plant a special place in the pattern of cultivated area This plant has a special place in the
cultivation pattern of arid and semi-arid regions, including Khorasan. Given that cumin is a delicate plant with
low weed competitiveness and on the other hand because it leaves cover the ground as much as possible, it
provides a suitable environment for weed growth and development. Although cumin growers are currently
struggling with weeding the fields mechanically, this method is costly and damages to the cushion bushes,
identifying the herbicide of choice for combating weeds. The weeds of this plant will be a great step towards
reducing the cost of its production. Therefore, the purpose of this study was to evaluate the chemical control of
weeds and to evaluate the cumin tolerance to herbicides and to select herbicides for this important medicinal
plant.

Materials and Methods: In order to evaluate the efficacy of herbicides from cell division inhibitor and
photosystem Il inhibitor groups, an experiment was conducted as a randomized complete block design with 6
treatments and 3 replications in Agricultural Research Farm at University of Birjand 2017. In this research
herbicides from cell division inhibitors group including trifluralin pre-plant incorporated (2 L.hal),
pendimethalin pre-plant incorporated (3 L.ha), pendimethalin preemergence (3 L.hal) as well as herbicides
from photosystem Il inhibitors group including prometryn preemergence (2 Kg.h'), metribuzin preemergence (1
Kg.h') and a weeding treatment was also added. The measured traits for weeds included: height, density, dry
weight, leaf area and for cumin included: seed yield and biological yield.

Results and Discussion: According to the results of analysis of variance, herbicide treatments had a
significant effect on density, height, dry weight and leaf area at different stages of weed sampling. Comparison
of mean data on total weed density showed that after weeding treatment, application of pendimethalin
preemergence caused an almost 100% reduction in total weed density, which was not statistically significantly
different from pre-plant incorporated trifluralin. Concerning weed height, the results showed a significant
decrease in the effect of herbicides on weed height. Comparison of means showed that preemergence and pre-
plant pendimethalin had a great impact on weed leaf area reduction. Experimental treatments had a significant
effect on weed dry weight. Results showed that pendimethalin herbicide had the greatest percentage of reduction
in total weed dry weight after weeding treatment. The results of visual assessment also indicated the greater
impact of cell division inhibitor herbicides on weed control at all three sampling stages. Preemergence
pendimethalin had the greatest efficiency in weed control, whereas metribuzin and prometryn had the least
efficiency in this regard. Moreover, the results of visual assessment of herbicide effects on cumin showed that
pendimaline had no significant effects on cumin either in pre-plant or pre-emergence applications, probably due
to the rapid metabolism of this herbicide in the plant and its low mobility in the soil. The greatest damage to
cumin was related to metribuzin. The results showed that the greatest seed yield was related to full-season
weeding treatment, followed by pendimethalin herbicide application which caused a 204% increase in the crop
seed yield and the lowest seed yield was related to metribuzin with 63% reduction in crop seed yield. It seems
that due to relatively long survival of metribuzin in the soil (30-60 days) and the high susceptibility of cumin to
this herbicide, it caused severe damage to the crop.

Conclusion: All herbicides applied in this study showed an acceptable level of control over weeds in terms
of percentage of density reduction, dry weight, height, and leaf area of weeds. Pendimethalin herbicide after
weeding all season had the highest percentage of grain yield and biological yield enhancement, while the least
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performance was related to metribuzin. According to the results of the visual assessment, the greatest and least
impacts of herbicides on weeds was occurred with pendimethalin and metribuzin, respectively. In general,
according to the results of this study, pendimethalin herbicide can be effective in controlling weeds and
enhancing the yield of cumin because of its greater inhibitory effect on weeds as well as its safety for cumin.

Keywords: Hand weeding, Metribuzin, Pendimethalin, Prometryn, Trifluralin
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Table 2- Screening test results of suspected of resistance wild mustard accessions subjected to tribenuron-methyl

8395 g S35 i phels 4 ) Wy SIS 09 saile 23 digy dlaxi B2 L
Accession (485 & G 20 3) oge S (485 4 G 20 3) (05 4y o 20 3) 5SS (g
Fresh weight reduction of Moss ‘s Dry weight of individual Survival no. Adkins 's
individual plant (% of Control) ranking plant (% of Control) (% of Control) ranking
system system

A 63.29 RR 56.85 60.00 PR

B 24.42 RRR 88.60 75.00 R

C 14.58 RRR 82.35 76.47 R

D 75.50 R? 43.21 33.33 S

E 55.83 RR 53.69 62.50 PR

F 71.20 RR 58.33 63.15 PR

G 53.61 RR 59.64 65.62 PR

H 30.14 RRR 83.57 73.91 R

K 56.51 RR 65.66 68.57 PR

L 67.36 RR 57.41 61.11 PR

M 45.78 RR 54.68 53.84 PR

N 74.04 R? 34.65 44.44 S

0o 59.52 RR 66.82 72.72 PR

P 34.48 RRR 86.50 84.61 R

Q 61.19 RR 59.28 70.00 PR

R 42.77 RR 66.02 65.00 PR

S 27.36 RRR 85.18 71.42 R

T 15.86 RRR 81.77 78.57 R

w 10.06 RRR 89.45 88.88 R

X 18.24 RRR 86.73 75.00 R

] 16.76 RRR 82.72 71.87 R

Y 82.73 S 38.84 30.43 S

Z 83.05 S 20.76 16.66 S

(oles) S (polie) R opslio Ylaisl) PR ((cuoslio 4 Ss5ia) R? ((pslie Yl l) RR (pylie k) RRR 305 Lazsl p5s
Abbreviations: RRR (resistance confirmed, highly likely to reduce herbicide performance), RR and PR (resistance confirmed,
probably reducing herbicide performance), R? (Early indications that resistance may be developing, probably reducing herbicide
performance), R (resistant) and S (susceptible).
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Table 3- Estimated parameters resulting from fitting three and four parameter logistic functions to dry weight data of
resistant and susceptible accessions to tribenuron-methyl six weeks after spraying

o355 Yo ol s fin EDxo “‘;"sf’tu"‘“‘” iyt M Jlaia]
Accession Upper limit Lower limit Hill's slope gaiL efse:ztzpce Lack of fit
A 100.30 (2.96) 12.95 (6.20) 0.65 (0.09) 15.65 (4.56)" 2.30 0.98
B 100.03 (2.84) - 0.51 (0.03) 36.54 (5.76)"™ 5.37 0.99
C 100.34 (2.96) - 0.61 (0.03) 35.97 (4.76)™ 5.28 0.86
E 100.28 (3.06) 15.84 (7.53) 0.58 (0.10) 16.51 (6.43)" 242 0.80
F 100.34 (3.06) 20.26 (5.23) 0.73 (0.12) 12.74 (3.29)™ 1.87 0.43
G 100.54 (3.13) 14.69 (5.90) 0.69 (0.10) 17.48 (4.90)" 2.57 0.96
H 100.77 (2.76) 31.78 (3.78) 0.76 (0.12) 8.11 (1.8)™ 1.19 0.57
K 100.34 (2.70) - 0.61 (0.03) 29.98 (3.99)™ 4.40 0.87
L 100.86 (2.95) 33.74 (3.65) 0.80 (0.14) 7.53 (1.74)™ 1.10 0.54
M 99.98 (3.16) 19.16 (5.71) 0.67 (0.11) 12.76 (3.72)" 1.87 0.97
o 100.25 (2.94) 18.52 (6.13) 0.66 (0.10) 16.52 (5.05)™ 2.42 0.84
P 100.53 (3.07) 20.40 (5.42) 0.70 (0.11) 15.53 (4.28)"" 2.28 0.94
Q 100.03 (2.53) 28.12 (4.46) 0.69 (0.10) 16.84 (4.26)™ 248 0.99
R 100.34 (2.75) 24.55 (5.96) 0.66 (0.11) 19.74 (6.24)™ 2.90 0.93
S 101.23 (2.86) - 0.48 (0.03) 40.79 (6.76)™ 5.99 0.80
T 101.17 (3.18) - 0.52 (0.03) 35.15 (6.09)™ 5.16 0.79
u 101.41 (2.68) - 0.51 (0.03) 46.21 (6.19)™ 6.79 0.80
W 101.44 (2.78) - 0.51 (0.03) 55.60 (8.63)™" 8.17 0.82
X 101.33 (2.88) - 0.52 (0.03) 44.21 (7.03)™ 6.50 0.89
Z 100.17 (2.39) 34.51 (2.46) 0.87 (0.11) 6.80 (1.15)™" - 0.74
** and *** represent significant level at 1 and 0.1%, respectively. Adlge duopd /Y g ) (53 ime o (i 4y B,

o= 39 y505 57 &3 (Wl g glio (sL03gT buile 00 j (SLdATgr w0 yd (SL0DID Ay Ul 8315 (i3l yr Aalre 1 ouud 3 )9l s G Jhol b —€ Jgu

ciloow I ey ABD (it
Table 4- Estimated parameters resulting from fitting three and four parameter logistic functions dry weight data of resistant
and susceptible accessions to tribenuron-methyl six weeks after spraying

Coglic padls ol Jle!

034 YU o omb s O EDso . ..
Accession Upper line Lower limit Hill's slope gaiL® Resistance oiln ]
factor Lack of fit
A 98.92 (2.71) - 0.61 (0.03) 25.42 (3.43)™ 4.09 0.11
B 101 (2.95) - 0.57 (0.04) 33.46 (5.08)" 5.38 0.26
C 100.60 (3.18) - 0.59 (0.04) 32.72 (5.24)™ 5.27 0.49
E 99.69 (2.95) - 56 (0.03) 24.86 (3.42)™ 4 0.34
F 100 (2.86) - 0.57 (0.03) 13.22 (1.89)™ 2.12 0.64
G 100.71 (2.44) - 0.49 (0.02) 26.60 (3.65)"™" 4.28 0.17
H 100.45 (2.76) - 0.54 (0.03) 13.04 (1.85)™ 2.09 0.71
K 100.40 (3.08) - 0.62 (0.04) 31.33 (4.70)™ 6.17 0.63
L 99.39 (2.81) - 0.64 (0.03) 12.97 (1.70)™ 2.08 0.07
M 99.95 (2.89) - 0.58 (0.03) 13.06 (1.88)™ 2.10 0.57
o) 99.16 (2.72) - 0.58 (0.03) 26.06 (3.64)™ 4.19 0.07
P 100.30 (2.54) - 0.56 (0.03) 13.27 (1.71)™ 2.13 0.76
Q 68.35 (2.65) - 0.61 (0.03) 26.43 (3.49)™ 4.25 0.29
R 66.31 (2.50) - 0.56 (0.03) 26.73 (3.49)™ 4.30 0.07
S 100.07 (2.68) - 0.46 (0.03) 37.17 (6.02)™ 5.68 0.07
T 66.61 (3.52) - 0.64 (0.05) 31.78 (5.41)" 5.11 0.33
U 102.67 (3.19) - 0.55 (0.04) 4450 (7.48)™ 7.16 0.08
w 101.93 (3.07) - 0.52 (0.03) 47.21 (7.98)™ 7.60 0.27
X 102.71 (3.12) - 0.54 (0.04) 45.44 (7.53)™ 7.31 0.07
Z 99.89 (3.21) 28.88 (2.65) 0.98 (0.18) 6.21 (1.20)™* - 0.93

**and *** represent significant level at 1 and 0.1%, respectively. Al ge doyd /Y gV (g me paw S5 4 T 5 FF
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Figure 2- Response of resistant and susceptible accessions based on dry weight to tribenuron-methyl (a and b)
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Introduction: Wild mustard (Sinapis arvensis L.) is a very common weed within cereal and rapeseed fields
in Iran and many other countries. This weed is usually controlled by tribenuron-methyl in wheat fields of Iran.
However, due to consecutive application of tribenuron-methyl for the last 27 years in wheat fields, control
failures were reported by farmers. Resistance to ALS inhibiting herbicides is the most common form of herbicide
resistance in the world. So far, 165 resistant biotypes to this family have been reported. Therefore, present study
was carried out to survey suspected of resistance wild mustard accessions to tribenuron-methyl in wheat fields of
Ramhormoz and preparing distribution map of resistant fields.

Materials and Methods: An experiment was conducted in Agricultural Sciences and Natural Resources
University of Khuzestan during 2017-2018. 22 no. of the suspected resistance wild mustard accessions to
tribenuron-methyl were gathered from wheat fields of the Ramhormoz. One susceptible accession was also
gathered from a field with no history of spraying. Pot experiments were carried out in two stages including the
initial screening with the recommended dose of tribenuron-methyl (15 g ai ha') and dose-response assay that
accessions were investigated for the effect of tribenuron-methyl on dry weight and survival plant no. under
outdoor conditions. The plants per pots were sprayed, based on tribenuron-methyl dose (0, 0.125, 0.25, 0.5, 1, 2,
4, 8, 16, and 32-fold of recommended dose). The shoot dry weight data were converted to a percentage based on
control plants data within each accession. A log-logistic curve with three and four-parameters was used to
describe dose—response relationships. Dry-weight data were fitted to a nonlinear log-logistic regression model
using the package drc in the statistical program R (R Development Core Team, 2008). The distribution map of
the resistant populations was plotted using ArcGIS 10.3 software.

Results and discussion: Screening results showed that nine accessions (B, C, H, P, S, T, W, X, U) were
strongly resistant (R) and 10 accessions (A, E, F, G, K, L, M, O, Q, R) were probably resistant (PR or RR), and
three accessions (D, N and Y) were susceptible (S) or suspected resistance (SR) to tribenuron-methyl based on
Adkins and Mo‘s 's ranking system. While, Screening results based on Mo‘s 's ranking system showed that nine
accessions (B, C, H, P, S, T, W, X, U) were completely resistant (RRR) and 10 accessions (A, E, F, G, K, L, M,
O, Q, R) were probably resistant (RR), and two accessions (D and N) were suspected resistance (SR) and one
population (Y) was susceptible to tribenuron-methyl. With increasing doses of the herbicide tribenuron-methyl,
the dry weight of susceptible and susceptible accessions decreased during the sigmoid process. Resistance factor
of accessions (W, U, X, S,B,C, T,K, R, G, Q, O, E, A, P, M, F, H, and L) based on dry weight (% of control)
and survival (% of control) ranged from 1.10- 8.17 and 2.08-7.60, respectively. A different resistance factor was
observed between the accessions; thus, the W accession with the highest resistance factor of 8.17 and 7.60 and
the L accession with the lowest resistance factor of 1.10 and 2.80 based on dry weight and survival (% of
control) were resistant to the herbicide tribenuron-methyl. While 6.80 g ai ha* caused a 50% reduction in the dry
weight of the susceptible Z accession, this reduction was calculated to be 60.55 g ai ha™* for the most resistant
accession (W), which differed significantly based on the calculated confidence limits. A map of the distribution
of contaminated fields of resistant wild mustard accessions using GIS showed that most resistant accessions were
observed in eastern and southeastern regions of Ramhormoz.

Conclusion: The results of this experiment confirmed the presence of resistance in wild mustard accessions
to tribenuron-methyl. Repeated use of tribenuron-methyl in wheat fields of Ramhormoz is one of the most
important reasons for resistance in these fields. Distribution map makes it possible to predict farms infected with

1, 2 and 3- Graduate of Master Degree in Weed Science and Assistant Professors, Department of Plant Production and
Genetics, Faculty of Agriculture, Agricultural Sciences and Natural Resources University of Khuzestan, Mollasani,
Bavi, Iran, respectively.
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resistant accessions and help prevent the recommendation and use of ALS inhibiting herbicides in these farms,
so that in order to break the resistance in resistant accessions and it will be effective reduce the use of herbicides.
Therefore, the use of distribution maps can be used to implement integrated weed management programs and to

prevent the development of resistance accessions in other areas.

Keywords: Dose-response, Geographic information system, Resistance factor, Screening
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Table 1- Characteristics of herbicide treatments in the experiment
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Common name Trade name Appl|cat|on rate
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et ﬁ:éa;ﬁbﬁl\;g e
2,4-D+MCPA 67 5%SL 15L
Tl + 0928500 + Qg psSe 15 pges Slysd s vio
Mecoprop-p + Dichloprop-p + MCPA Duplosan super® 60% SL 25L
Tstispht JeiS 9092 76 Tol Sglog s 7 Mo
Bromoxynil + MCPA Bromicide® 40% EC 15L
e (9908 5 ALELI PS5 \O-Y-
Tribenuron-methyl Granstar® 75% DF 209
J:-“'.’.‘_db )"lJ LJ‘°"° +UL§'2’9’L‘D) +J«”:‘_U)99'6J9‘”9A'-’~ + J‘“““’_u)ﬁs919“’9)"° s 91]5] )...J \/§
Mesosulfuron-methyl + lodosulfuron-methyl sodium+ ® 720 )
Diflufenican+Mefenpyre-diethyl Othello® 75% WG 6L
LolSlot 53,5355 ol JARY/N
2,4-D + Dicamba Dialant super® SL 0.8L
' (34.4+12) '
bolSolotygy9dlgm b 5 295 Py VPO
Triasulfuron + Dicamba Lintur® 70% WG 1659
Joossiss o Y OO MO NYD N /YD
05855 + S 909 2 ey )
. Buctrile Univeral® 56%
Bromoxynil + 2,4-D EC 0.75,1,1.25, 1.5, 1.75,
2L
Cialojl 53 25k sl Bl byiye couldl g bl ST -Y Joaa
Table 2- Soil characteristics at different experimental locations
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Temp. at
. . . Altitude Minimum Maximum  Precipitation = Emberge herbicide
Location Longitude  Latitude (m) Temp. (°C) Temp. (°C) (mm) r climate application
(W)
s
Karaj 50°,56' 35°, 46 1312 -20 40 247.3 Semi-dry 15
Sl
Shah ° 50 °.40 1160 -19
aneer >1%30 35°40 42 2245 Dry 14
(08)5) il
Shiraz(Zarghan) 52°,30 29°,35 1600 -10 .
e s 44 3374 Semi-dry 16
Kermanshah 48° 24’ 34°,35 1400 -15 40 436 Humid 14




PR Gl F ojlous FF ol (55,9l aulus g pole) LS cblis 4 pis YAA

oilejl glyal Bblie S gbowsd 9 (S b Slwoguas Y Jouo
Table 3- Soil characteristics at different experimental locations
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Location ~ Or9eTie Tatter pH  EC(@dsm?  soiltexture N POs KO
percent Percent  ppm _ ppm
s IS
Karaj 0.58 7.50 4.54 Loamy clay 0.012 17 367
Sl oy
Shahryaar 0.61 7.30 5.23 Loamy 0.024 19 456
Sy e s ¢S
Shiraz 0.69 7.44 5.01 Silty clay Loam  0.032 23 398
oliile,S e o pd
Kermanshah 0.71 7.86 4.92 Silty clay Loam  0.033 25 379

Table 4- Timetable for field operations and application dates of herbicides at different experimental locations
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O e as/-AIYD ag/-A\D a5/« NIV RYZRLVRN
Emergence date 15 Nov 2017 5 Nov 2017 11Nov 2017 21 Nov 2017
gy i cale S\7RAVRY SYZANIATY as/\Y/IVE av/«\/-y
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b dile g pSdiges av/-¥/\VY av/-v/-5 av/-v/IYY \7R 70
Weed sampling date 1 Apr 2018 5 Apr 2018 11 Apr 2018 22 May 2018
cubldp YA/ ¥/ WYY/ ¥/-¥ WYAV/- ¥/ \Yav/-y/vyY
Harvest date 2 July 2018 23 June 2018 25 June 2018 16 June 2018
pAS o8, PRy Sy ol e
Cultivar Pishgam Pishtaz Chamran Bahar
(RS2 2 £55k5) (2o 2 200 180 200 180

Density (Kg hal)
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Table 5- Weed spectrum at different experimental locations

bl
spadile &g w8 oL Locations
Weed binomial hame Persian name s S e §1Jo oliile S
Mashhad Shahryaar Shiraz Kermanshah
Galium aparine s - - T4+ et
Centaurea depressa puS S - - i .
Conringia orientalis (55 > yheS - - 4+ +
Descurainia sophia Syl peiSE +++ +++ +++ -
Fumaria vailantii oy5ls - - + _
Falcaria sioides Asch. Sulle - + Tt
Chrisopora tenella P o Jsys - + -
Lamium amplexicaule Sl ye + - + -
Convolvulus arvensis wlymo Sy - - - 4+
Marticaria indoora Sl - - - 4+
Lepyrodiclis holosteoides ol au) - +++ - _
Vicia villosa Roth slasgs J5 Sl - +++ - _
Malcolmia africana o o +++ - - -
Sinapis arvensis iy Jo +++ - - -
Veronica persica Sl Sl + - - -
Treagopogon graminifolius K + - - -
Adonis aestivalis g + - - -
Lactuca serriola g 5alS + - - .

— )yé) 09"\) + u9lxa )9Aa‘> ¢ +++ ;,JL; )94&}
***Dominant, *Non-dominant, - Non-present
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Table 6- Percent of decrease in weed dry weight by treatments in experimental locations
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ALB ab d b c
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4Ybo
Ry O30 c d cde d
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Dialant super® SL (34.4+12) 6 95 578 6
295 ab be cde cd
. . 2. 75.52 22
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(+IV0) Jly992 o yS's: c bc g b
Buctrile Univeral® 56% EC (0.75) 52.26 79.70 59.08 77.38
(1) Jlo g :
V) Jlssine LS 71.00 ¢ 51.24 % 65.64 " 8572 %
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Buctrile Univeral® 56% EC (2)
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Uncommon labels at each column show significant difference based on Duncan test (a=0.05)
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Figure 1- Percent of decrease in weed density by treatments in Karaj experiment
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Figure 2- Percent of decrease in weed density by treatments in Shahryar experiment

(The vertical line in each treatment shows variation range of measurement)
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Figure 3- Percent of decrease in weed density by treatments in Kermanshah experiment
(The vertical line in each treatment shows variation range of measurement)
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Table 7- Percent of increase in wheat grain yield by treatments in experimental locations
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Uncommon labels at each column show significant difference based on Duncan test (a=0.05)
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Table 8- Descriptive assessment of herbicide efficiency for weed control population at the all experimental locations
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Percentage of weed control: ****more than 85, +**70-85, **50-70, *30-50, - less than 30 %.
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Introduction: Plant Protection Organization (PPO) has registered seventeen commercial herbicides
formulations for broadleaved weed control of wheat in Iran (Nourbakhsh, 2019). Among these herbicides, five
herbicides contain one active ingredient and the others have two or three active ingredients including acetolactate
synthase (ALS) enzyme inhibiting groups, synthetic-auxin groups, photosynthetic inhibitor of photosystem I,
and pigment synthesis inhibitor groups, which are sometimes formulated with safeners (Tomlin, 2009). Previous
studies show that existing weed species do not similarly respond to herbicides and therefore the percentage
control of some of the weed species is lower than the other species (Ohadi, 2010). These hard-to-control weeds
are naturally resistant to herbicides. Thus, new herbicides with several active ingredients are suggested to be
used to suppress such weeds. The aim of this work was to find the best chemical treatments against weeds in
wheat production based on using new herbicides bromoxynil+2,4-D and comparing their efficacy with the
common registered herbicides in the major wheat growing areas of Iran.

Material and Method: A field study was conducted in four regions of Iran, including Karaj, Shahryar,
Kermanshah and Shiraz during 2017-2018 growing season. The statistical layout was a completely randomized
block design with four replicates. Eight herbicides in 13 treatments were 2,4-D+MCPA (U46-Cambi fluid®
67.5%SL, 1.5 1 L ha), Mecoprop-p + Dichloprop-p + MCPA (Duplosan super® 60% SL , 1 L ha*), Bromoxynil
+ MCPA (Bromicide® 40% EC, 1.5 L ha), Tribenuron-methyl (Granstar® 75% DF, 20 gr ha'!), Mesosulfuron-
methyl + lodosulfuron-methyl sodium+ Diflufenican+Mefenpyre-diethyl (Othello® 75% WG, 1.6 L ha?), 2,4-D
+ Dicamba (Dialant super® 46.4 SL, 0.8 L ha*), Triasulfuron + Dicamba (Lintur® 70% WG, 165 gr ha'), and the
new herbicide Bromoxynil + 2,4-D with six recommended doses (Buctrile Univeral® 56% EC, 0.75, 1,1.25, 1.5,
1.75and 2 L hal). A hand-weeded treatment and an unweeded treatment served as controls. Weed density and
weed dry weight for each plot were measured four weeks after the last application the herbicides. Wheat was
harvested from six m? of each plot after removing border plots. Wheat grain yield was determined after adjusting
the moisture level of grain to 14 %. Data from each region were subjected to statistical analysis using
SAS/STAT® statistical software and the means were separated by Duncan (a=5%).

Results and Discussion: The results showed a diverse spectrum of weeds (18 species) at the experimental
locations. Descuriania Sophia was dominant in three tested locations except Kermanshah. The next dominant
weed species were Galium aparine L. and Centaurea depressa M.B. were present dominantly in Kermanshah
and Shiraz. Lepyrodiclis holosteoides and Convolvulus arvensis as noxious weeds, respectively were dominant in
Shahryar and Kermanashah. Malcolmia africana and Sinapis arvensis were present in Karaj. Across the
experimental locations, Bromoxynil + 2,4-D was efficient at 1.5-2 L ha® concentrations for total weed control
(85.7 to 91.47%). However, when applied at dosage of under 1.5 L ha’, its weed control efficiency was lower
(63 to 80%). Mecoprop-p + Dichloprop-p + MCPA and Bromoxynil + MCPA with 82% average efficiency in
controlling weeds in all the locations, which was in agreement with the findings of some previous studies
(Minbashi and Saeedi, 2019). 2,4-D + Dicamba and Triasulfuron + Dicamba were inefficient in weed control
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(68-72%) across all locations. Bromoxynil + 2,4-D (1.5 L ha* and upper doses), Mecoprop-p + Dichloprop-p +
MCPA, and Bromoxynil + MCPA were the most efficient to control Lepyrodiclis holosteoides with 86.99 to
99.19% of weed density. This weed beside C. arvensis and G. aparine were identified as difficult-to-control
weeds. None of herbicides showed visual injury symptoms on wheat.

Conclusion: According to these experiments, we found that Bromoxynil + 2,4-D (1.5 L ha and upper
doses) as new candidate herbicide showed good to excellent (85%-100%) weed control efficiency averaged in
the all experimental locations and it could be recommended to be used in wheat field after registration process.
Due to environmental concern, it should be applied at lower doses. Mecoprop-p + Dichloprop-p + MCPA and
Bromoxynil + MCPA were found to be the next two efficient herbicides. C. arvensis, was the most difficult-to-
control weed that there was not controlled by new herbicides. L. holosteoides and G. aparine were difficult-to-
control weed species.

Keywords: Density, Difficult-to-control, Dry weight, Spectrum, Visual injury
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Table 2- Analysis of variance for the effect of canola green manure and sunflower density on density and biomass of A.retroflexus, C.
album, S. viridis, C. arvensis and total weeds in three weeks after emergence
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Repli Z:tion 2 12.10 0.60 070"  0.06™  12.10 0.48 210  0.24m 8grs 8
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CV (%) - 6.40 7.28 10.05 13.90 9.80 9.81 13.80 14.60 10.40 12.26
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ns, * and ** are non-significant and significant at the 0.05 and 0.01 of probability level, respectively.

90 a
ENo-GM e 205 350l pas
80
DGM B o 255 308
70 b
v E 60
E) £ 50
> 240
3 =
% 530
= a
20 b a b
0
S

Jodasy ugyd £l 5
A, retroflexus C. arvensis Total

OS] i Jawws 1wy D dww ) 352 sladile
Figure 1- Means comparison for the effect of non using (No-GM) and using canola green manure (GM) on A. retroflexus, C.
arvensis and total weeds density in three weeks after sunflower emergence
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Figure 2- Means comparison for the effect of using (GM) and non using (No-GM) canola green manur and sunflower density
(6, 8 and 10 plants.m) on C. album and S. viridis density in three weeks after emergence
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Table 3- Mean comparison for the effect of canola green manure x sunflower density interaction on biomass (g/m?) of A.
retroflexus, C. album, S. viridis, C. arvensis and total weeds in three weeks after emergence
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, ke o995 b . o
o 395 (@poyio &) 1. 8,5 dakuw o 2lg) @3 S Js
Green manure Density C. album S. viridis C. arvensis Total
> A. retroflexus
(plant.m)
Rakdis 6 3.50° 2.702 2.302 3.30° 17.50¢
Without green manure
8 3.40% 2.30° 2.30° 3.10% 15.80°
10 3.10%¢ 2.20° 1.96" 2.30° 15.60°
Rkl 6 3.00% 1.70° 2,108 2.00% 12.90¢
With green manure
8 2.90¢ 1.50° 1.90° 2.06" 13.30°
10 2.40¢ 1.50° 1.70° 1.50° 11.169
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Means within a column followed by the same letters are not significantly different based on LSD at o= 0.05.
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Table 4- Analysis of variance for the effect of canola green manure and sunflower density on density and biomass of A. retroflexus, C. album,
S. viridis, C. arvensis and total weeds at the time of flowering
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St b 3} b 3} Connnt
o515 S5 e SIS o515 w15
SHeAY df . 0395 i _ 4 0395 4 0395 . Y
Density . Density Biomass Density . Density . Density .
Biomass Biomass Biomass Biomass
)|)§, . 2 16.60%* 553#* 6.20* 80" 6** 131 9.70** 142 254 3769**
Replication
s 1 180.50*  2348*  6050**  819*  220.50°  2182**  138.80%  2343**  4672**  72936*
Green manure
Ea 2 0.60 19 2.60 39 0.66 29 2.05 47 11 661
g Sl 2 2610 424+  1080**  151* 1550 258+  10.70* 203+  5l6** 7867
Plant density
J{Bjﬁ)—"l i #* #* #*
" 2 2.10° 42 4.60* 37 1.50 42%= 2.70 34 77 1138
Interaction
Eb 8 0.33 9 0.36 8 0.33 5 0.47 6 9 129
CV (%) - 6.70 7.80 8.10 10.03 6.29 7.30 8.35 10.90 7.17 8.90
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ns, * and ** are non-significant and significant at the 0.05 and 0.01 of probability level, respectively.
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Table 5- Mean comparison for the effect of canola green manure x sunflower density interaction on density (plant/m?) and
biomass (g/m?) of A. retroflexus, C. album, S. viridis, C. arvensis and total weeds at the time of flowering
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- Density A. retroflexus
n?aﬁe?e (plant.m’ ) Cowed i Coms ] S ] ot ) et
u 2) o1y - 515 " o515 " 51y " oS!y -
Density ¥ Density ¥ Density . ¥ Density . ¥ Density . ¥
Biomass Biomass Biomass Biomass Biomass
355 Lo
o
Without 6 15.30*  58.20*  11.50*  43.00*0  15.00° 50.00? 13.002 40.40? 84.30*  292.40°
green
manure
8 12.60°  48.10° 8.20° 31.60°  12.00° 39.40° 11.00° 33.90° 68.60°  236.20°
10 8.00¢ 30.50¢ 7.60° 29.70°  11.00° 32.10° 9.00° 24.20° 59.00°  192.90°
ST
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8 6.00° 24.50° 6.00° 22.20% 5.004 15.90¢ 5.60¢ 9.504¢ 39.00¢  114.20¢
10 5.00° 19.00 4.70¢ 17.70¢ 5.004 16.00° 4.70° 6.70° 32.30° 90.10°
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Means within a column followed by the same letters are not significantly different based on LSD at a= 0.05.
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Table 6- Analysis of variance for the effect of canola green manure and plant density on density and biomass of A. retroflexus, C. album, S.
viridis, C. arvensis and total weeds at the time of sunflower maturity

i e 7 PR, oS gl 25 doluw o Blig) @3 S &S
oo L1 A. retroflexus C. album S. viridis C. arvensis Total
e
— o Sy iy Sy
oS15 0395 o515 o515 o515 o515
s.o.v df 4 _ 4 0395 i 0395 . 0395 . Y
Density  Biomass Density . Density . Density . Density .
Biomass Biomass Biomass Biomass
s 2 810* 500 2.70° 108+ 505  250% 170 65° 94.80° 3497
Replication
JrwdgS
Green 1 162- 7080* 117.50* 4349+ 193.30" 6358 122.70*  4389" 5618+ 181724
manure
Ea 2 1.10 84 1.05 53 1.30 62 1.72 51 48.60 1998
Go Sy
Plant 2 18.50* 790" 24.20* 779 15.30** 572 29.05** 884+ 789.30 29166
density
Julize 1 N . "
- 2 5.10** 192* 2.80* 96** 2.38* 140* 5.05* 171 141.10%* 3424+
Interaction
Eb 8 0.50 36 0.38 9 0.47 26 0.55 12 15.80 375
CV (%) - 8.83 11.84 9.51 7.19 9.40 12.40 11.28 12.80 9.84 10.30
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ns, * and ** are non-significant and significant at the 0.05 and 0.01 of probability level, respectively.
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Table 7- Mean comparison for the effect of canola green manure x plant density interaction on density (plant/m?) and
biomass (g/m?) of A. retroflexus, C. album, S. viridis, C. arvensis and total weeds at the time of sunflower maturity
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Green Density A A A N A
manure  (plantm?) 51,5 MG T Sy T sy MG -
Density _"'9’ Density _"'9’ Density _”’J Density _n” Density _”9’
Biomass Biomass Biomass Biomass Biomass
355 (9
Wiﬁ:out 6 13.602 86.102 12.002 73.902 13.002 75.902 12.702 61.402 79.00%8  441.202
green
manure
8 11.00° 73.900 8.500 54.10° 10.00° 54.60° 8.30° 39.10° 58.30°  323.70P
10 8.30¢ 52.50¢ 7.00¢ 44,10° 8.60°¢ 48.60P 6.60°¢ 27.00° 47.00¢  257.10°
355 L
With 6 6.00d 37.80d 5.401 33.601 5.00 27.10¢ 5.30¢d 18.60¢ 32.60¢  186.301
green
manure
8 4.608 30.10¢% 4.30¢ 27.308 4,00 23.20c 4.00¢d 10.208 26.60¢ 139.7¢
10 4.30¢ 25.608 2.408 18.00f 3.00¢ 16.004 2.60¢ 5.10¢ 19.00¢ 93.10f
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Means within a column followed by the same letters are not significantly different based on LSD at o= 0.05.
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Figure 3- Comparison of using and non-using of canola green manure and sunflower density on weed control efficiency for A.
retroflexus, C. album, S. viridis, C. arvensis and total weeds at the different sampling times
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Figure 4- Means comparison for the interaction effect of weed management (weed free and weed infested with using (GM)

and non using (No-GM) canola green manure) and plant density (6, 8 and 10 sunflower plants.m?) on sunflower yield
Means followed by the same letters are not significantly different based on LSD at a= 0.05.
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Introduction: Weeds are the most important limiting factor in agricultural systems and if they are not
controlled, crop yields can be reduced up to 90% depending on the competitiveness of weeds and between 10
and 100% according to some literatures. One of the benefits of green manures is their ability to suppress weeds.
Also, a higher crop density can reduce the biomass of weeds by reducing the amount of available light. Green
fertilizers are plants cultivated in order to improve physical, chemical and biological soil properties and provide
the necessary nutrients for the optimal crop growth. The use of different types of green manure is a suitable
management for sustainable production in all agricultural ecosystems. In this way, the highest amount of light
reaches to the crop and the least amount reaches to the competing weed. Increasing crop density can be an
effective way to increase crop share of total source inventory and reduce weed dry weight. Rapeseed plant with
allopathic substances in addition to food and medicinal uses, is also known as a weed controller providing a
suitable environment for growing other plants by controlling weeds. This experiment was, therefore, performed
to investigate the effect of canola green manure and planting density on weed control and sunflower yield.

Materials and Methods: the present study was conducted as split-plot design based on randomized
complete block with three replications at the Research Farm of the Bu-Ali Sina University in 2015-2016 growing
season, to evaluate the effect of canola green manure and crop density on weeds dynamic and sunflower yield.
Weed free, using and non-using canola green manure were set as main-plots and sunflower densities (6, 8 and 10
plants.m?) were considered as sub-plots. Rapeseed was mixed with soil at the beginning of flowering stage and
after two weeks, sunflower was planted in the main plots with the desired planting densities. The amount of
rapeseed biomass at the time of return to the soil was about 6250 kg of shoot dry matter per hectare. In each sub-
plot, six rows with five meters long were planted. Weeds were sampled to determine their density and dry weight
in three stages (three weeks after emergence, flowering and physiological maturation of sunflower) with three
replications by 1 x 1 m? quadrat. Weeds were counted by species and their biomass was measured after drying
for 72 hours in an oven at 80 °C. Also, two square meters were taken from each experimental plot after applying
the margin effect (one row on both sides and half a meter from the top and bottom of the planting row) so as to
measure the yield of sunflower seeds. Weed control efficiency index was used to evaluate the ability of green
manure and plant density in controlling weed of sunflower field. Data analysis was done by SAS ver. 9.1 and
comparison of means was performed using LSD test at the significance level of 95%.

Results and Discussion: Maximum weeds density and biomass were found at the treatment of 6 plants.m2
under non-using green manure. In comparison with this treatment, cultivation of sunflower with 10 plants.m
under using green manure increased weed control efficiency (WCE) up to 79% and decreased biomass of
Amaranthus retroflexus, Chenopodium album, Setaria viridis, Convolvulus arvensis and total weeds up to 70,
76, 99, 92 and 72 %, respectively. Sunflower yield at the 10 plants.m? density was the highest and the same
under weed free and weed infested by using green manure. The interaction effect of treatments on density and
biomass of sunflower field weeds was significant. The highest and lowest density and biomass of weeds were
obtained from uncontrolled at a density of six plants and green manure at a density of 10 plants, respectively.
Also, the highest yield of sunflower seeds (411 g.m™) was attributed to the density of 10 plants in weed control
treatment, which was insignificantly different with the density of 10 sunflower plants in the application of green
manure, which had a yield of 379 g.m. This can be attributed to the role of green manure in controlling weeds,
increasing microbial activity, increasing food mobility and better use of water and nutrients. It seems that at low
densities, the absorption of solar radiation and dry matter production are lower due to the low leaf area. Other
researchers have attributed increased corn yield at high densities to greater uptake of solar radiation by the
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canopy.

Conclusion: Since the goal of sustainable agriculture is applying minimum herbicides and alternative
management methods to control weeds, application of green manure and normal crop density can be a good
strategy in this regard. Therefore, sunflower cultivation with density of 10 plant.m? and using green manure
suppressed weeds and produced the highest yield. Therefore, this treatment can help to reduce herbicide
application, and it will be an effective step for promotion of sustainable agriculture.

Keywords: Agronomical methods of weed control, Sustainable agriculture, Mulch, Integrated weed
management
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Table 2- Agronomic, environmental and soil information of experimental locations

Mayed 1 plE )l a4y a6 5YL 5 Sloe 5l 5 aidl 0 Sicdy

D pao o 1> basco glod 10 owlyouwn g ,U
; R O S dls Time of herbicide ..
Span ploj 2 S Cash, T oS S céb application at: &b .
g S il emperature e w " sl b
A (°C) Soil o b o los . )
Soil moisture texture Planting Location
In Pre. treatment RO e o 9 9 date
Post. Pre. Post. Pre.
treatment treatment treatment treatment
Silt-clay- 2018-12- AWy
F.C. 25 21 lome 2019-1-20 2018-12-14 14 Gonbad
Ul o
F.C. 25 25 S"It'c'ay' 2018-12-3  2018-11-3  2018-11-3 Js5»
ome Dezful
(Safiabad)
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Table 3- The rating scale used to score the level of crop tolerance and weed damages following herbicide application based

EWRC
_ dile s .
=L,E " 0 oo
c o Gile o 2 .
13 08 Joods (5,2 il &) Weed bl
Crop tolerance Efficacy control EWRC
(weed kill) *) score
Oolud el Jeol5" (345 100 1
(No effect) (Complete kill)
(uf“\“)i Sk 9 Lsi“?"?; ‘5‘5 lé)‘”) il (s S 99.9-98 2
Very slight effects; some stunting and yellowing just visible (Excellent)
iy B g i (NSl Sy ) paizes oM o
Slight effects; stunting and yellowing obvious; effects e 97.9-95 3
. (Very good)
reversible
Sy SVl lg Sl it SgieST (S n) Jsd st
Substantial chlorosis and or stunting; most effects probably Lo 94.9-90 4
- (Good-acceptable)
reversible
Sl g nus SgssT (Supn K, (Moderate but not generally  Js.3 L5 ,.élollowgio 89.9-82 5
Strong chlorosis/stunting; thinning of stand acceptable '
Dol 2 S b 819-70 6
Increasing severity of damage (Fair)
Dl 25 SIS e 69.9-55 7
Increasing severity of damage (Poor)
Dl 28 Sl et S 49.9-30 8
Increasing severity of damage (Very poor)
3Skes 5 olS 4 ol o)lus Alogs 29.9-0 9
Total loss of plants and yield (None)
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Table 4- Mean squares of experimental treatments effect on percentage loss of weeds density, dry weight and visual
evaluation at 30 days after spraying and rising root yield of sugar beet.
g Jo 5 S iy
Sinapis arvensis Malva sylvestris

oid b g3l an s iy 25y KVCPRVETSP PRI PP

S.0.V. DF Sy SS9 Sy SS9 evzllagzlon Sugar beet root yield
Density Dry weight Density Dry weight
é"ﬁ 3 39.07ns 7.1ns 108.6ns 29.46ns 0.11ns 12762.45ns
ep.
e
Treat. 6(7)* 369.25** 9.8ns 4105.4**  3904.21** 1677.67** 4172126.7**
s
Error 18(21)? 61.55 7.25 62.84 0.16 12275.49
ot e 8.17 2.7 13.86 0.51 11.22
C.V (%)

Bsze 35U pae NS g o )d SO Jlain] pdass )3 s gine s
A3l VY 5V iy las g oo sl 3l 20 da o ez 4 g ol Jlogi (3 Lol 4 dagi b g ady; 0 Shos slaosls o ogad )3 it
**: significant (p<0.01), ns: no significant
1, 2: degree of freedom for sugar beet root yield is 7 and 21 for treatment and error respectively.
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Table 5- Means compare of experimental treatments effects on percentage loss of weed density and dry weight of Sinapis
arvensis and Malva sylvestris at 30 days after spraying and rising root yield of sugar beet

(30 days after spray) wilbow ;| sz 39, Y+

‘S . & h ) w 3
bl Mal )T’ : e S . o 25! _h:: M
Treatments alva sylvestris Sinapis arvensis Visual evaluation sl .

SUiS (39 Sy SUiS 39 Sy Sugar beet root yield
Dry weight Density Dry weight Density

1 57.42c 42.86¢ 95.83a 74.3b 87.50c 409.5¢f

2 93.94a 78.42a 100 a 100 a 92.75b 1060.13b

3 82.30ab 82.12a 100 a 100 a 100a 587.00d

4 24.51d 9.09e 100 a 100 a 49.5f 293.00f

5 10.73e 6.25e 99.84a 97.79% 50f 501.75de

6 49.53c 24.16d 100 a 100 a 70e 760.72c

7 81.49b 65.93b 100 a 100 a 80d 848.00c

8 - - - - - 3439.50a

igyuin 3l Cud i 4 ¥ gV 5 ) (P0.05)15,5 s me MBS o )3 B (g )lol ozl pdaws )3 At S yidio Gy S )b JBlas 45 ol )less i yb
@ Sl Sl JUl (cdagyipm 28 ¥ USa 13 p)S oS B 9 ¥ ¥ ke & (ymelyy gy 200 i 0 F 90 9 ¥ 1)U 3 S D 5 ¥V ke ) (pel
2ls lais 4 e slacale wwd pg A g S 0 ) Ve
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan multiple
range test.

1, 2 and 3: Pre-emergent application of 3, 4 and 5 kg/ha of Pyramin respectively. 4, 5 and 6: Post-emergent application of 3, 4 and 5
kg/ha of Pyramin respectively. 7: Post-emergent application of 3 lit/ha of Betanal Progress OF and 8: Weed free control.
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Table 6- Means compare of experimental treatments effects on percentage loss of weed density and dry weight of Sinapis
arvensis and Malva sylvestris at 30 days after spraying and rising root yield of sugar beet

] (Polygonum)ascéa (Sonchus) S sl 45
i glo (o305l ax ELd) e 2Ly N ke dul y 5 Slos

S.O.V. DF ”s‘{s “> 0l ”S’{J “> 039 visual evaluation  Sugar beet root yield
Density  Dry weight  Density  Dry weight
Rep. 3 136.04ns 173.7ns 550.01ns 518.7ns 0. 857ns 23.7ns
Treat. 6(7)* 1129.1** 1584.9** 1225.2* 1794.3** 0.23* 3046.07**
Error 18(21)? 277.8 92.02 440.96 440.06 2.19 17.73
St ey 19.7 14.45 19.6 16.56 18.37 8.55
C.V (%)

gixe 58U pae NS 5 0o)d 0 g doyd K Jlain| o )3 ld gimo 3 g s

il VY oV iy 4 s g sles (ly 6ol as 5 o los Eo 4 (g Sl Hlog ud ABlol @ dngi by g iy 3 Slos lo 00 &y 500 oguad jd i+
* and ** Significant at P< 0.05 and P< 0.01respectively and ns: without significant difference
1, 2: degree of freedom for sugar beet root yield is 7 and 21 for treatment and error respectively.
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Table 7- Means compare of experimental treatments effects on percentage loss of weed density and dry weight and

percentage increase of root yield of sugar beet in compare with weedy control and visual evaluation of sugar beet based
EWRC

(30 days after spray) owibeow 31 a2 59, ¥'e

Ay 3 ,5os
W8 iy
Sugar beet root yield

B )lows (Sonchus) s Gl o8 (Polygonum)asscéa wowix (2,
Treatments SLid 39 oSy SLid 39 oSy Visual evaluation
Dry weight Density Dry weight Density

1 86.52ab 77.58ab 93.93a 66.13bc 2c 53.65bc
2 98.45a 76.08ab 96.61a 95.11a 4abc 61.3a
3 97.9a 85.5a 98.21a 97.63a 5ab 48.5¢c
4 51.65¢ 40.9¢ 55.03b 53.37¢ 3bc 10.52f
5 54.69c¢ 49.76bc 57.65b 63.11bc 4abc 25.07e
6 58.34bc 50.72bc 67.93b 73.7abc 6a 34.13d
7 91.69a 75.96ab 97.73a 85ab 3bc 56.37ab
8 - - - - - 67.6a

gt 3l cuiy 4T 9 ¥ g ) (PO.05)85,l5 s xe BB 0o yd O (g lol Jloin] gl ;D Listds S jitie By G syl Bl a5 olajles ¢ ygie 0
Sl Sy JBly (agyim 3,8 =V HUSe )3 2SS0 5 ¥ oV ke 0 (el (sagrim 2 S 4 =F 90 5 ¥ LS 3 Sl 0 5 ¥ T ke & (el
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan multiple
range test.

1, 2 and 3: Pre-emergent application of 3, 4 and 5 kg/ha of Pyramin respectively. 4, 5 and 6: Post-emergent application of 3, 4 and 5
kg/ha of Pyramin respectively. 7: Post-emergent application of 3 lit/ha of Betanal Progress OF and 8: Weed free control.
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Table 8- Efficacy of herbicides on broadleaf weeds in Dezful and Gonbad
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Control percentage Index
5 303 A3l s e
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JysS aop Yo o
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*
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1, 2 and 3: Pre-emergent application of 3, 4 and 5 kg/ha of Pyramin respectively. 4, 5 and 6: Post-emergent application of 3, 4 and 5
kg/ha of Pyramin respectively. 7: Post-emergent application of 3 lit/ha of Betanal Progress OF and 8: Weed free control.
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Introduction: Sugar beet competes with weeds for light, nutrients and water resources and is so sensitive
especially at the early stages of growth. Weeds are the most important factors limiting sugar beet production in
Iran. Although, about 20 herbicides were registered to control weeds, but their effectiveness would be high only
if farmers use them properly. Due to sensitivity of weeds to herbicides at certain times, determination of the best
herbicide application time is very important. Cloridazon is one of the selective herbicides registered for
broadleaf weeds control of sugar beet. Both pre and post-emergence applications of this herbicide were
recommended but the effectiveness of treatment should be evaluated.

Material and Methods: In order to determine the best application time of Cloridazon (Pyramin, WP 65%) to
control broad leaf weeds in sugar beet field, an experiment was conducted in two locations i.e. Golestan province
(Gonbad station) and Khozestan province (Safiabad, Dezful station), Iran, during 2018. Experiments were
arranged as randomized complete block design with 4 replications. Treatments were: application of Cloridazon
at 3, 4 & 5 kg/ha, and two different application times (i.e. pre-emerge and post-emerge at 4 leaf stages),
application of Phenmedipham+Desmedipham+ Ethofumesate (Betanal Progress O.F. at 3 lit/ha at 2-4 leaf
stages), and weed free as the check. Each experimental plots were divided into two parts including: uncontrolled
part (as weedy control) and treatment part. Efficacy of the treatments on weed population and control was
evaluated based on the percent of reduction in weeds density and dry weight and EWEC scoring system at 30
days after herbicides application. Root yield of sugar beet was also measured at the end of the growing season.
The weed spectrum was not similar in both locations. Polygonum aviculare and Sonchus arvensis were dominant
in Gonbad and Malva sylvestris and Sinapis arvensis were dominant in Dezful. Experimental data were analyzed
by SAS (version 9.1) program and means were compared with the Duncan's multiple range test.

Results: The results indicated that the effects of treatments on weeds were significant. Application of
Cloridazon at 3 kg/ha controlled sinapis arvensis by 95 to 100% and Sonchus arvensis by 86 to 93%. In both
locations, the difference between this treatment and Phenmedipham+ desmedipham+ ethofumesate (Betanal
Progress OF) was not significant. Chloridazon (as pre-emergence treatment) performed better in controlling
broad leaf weeds compared with post treatment. The pre-emergence application of Chloridazon (at 3, kg/ha) was
the best treatment (with more than 85% weed population control) in both studied areas. In addition, this
treatment had no significant difference with Phenmedipham+ desmedipham+ ethofumesate (Betanal Progress
OF). The results show the low efficacy of Pyramin on weeds when it was applied late (after 2 leaf stages).
However, due to different germination time of weeds, single application of Pyramin is not enough to achieve the
desired results. Application of post-treatments (like Betanal Progress OF) is necessary as complementary
treatments. However, using 3 kg/ha of Pyramin, cannot control Malva sylvestris if this weed is dominant in the
field, and the Pyramin dose should be increased to 4 kg/ha. Anyway, application of Chloridazon at more than 4
kg/ha is not recommended as it would have negative effects on sugar beet seed germination. It should be noted
that both cultivars (Roza Gold and Silvetta) used in Gonbad and Dezful were monogrm and more sensitive to
herbicides with respect to polygerms. The probability of seed damage on monogrm cultivars will be higher by
pre emerge herbicide application. Based on our results, application of Chloridazon (at 3 kg/ha as pre-emerge
treatment) was the best treatment for sugar beet root yield and showed no significant difference with the
application of Phenmedipham+desmedipham+ ethofumesate (Betanal Progress OF).

Keywords: Broad leaf weeds, Chemical control, Malva, Polygonum, Sinapis
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Figure 1- Steps of leaching test; a) cutting pipes, b) gluing pipes and filling with soil, c) irrigation, d) Sowing the cotton seeds,
and e) measuring traits
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Table 1- Analysis of variance for measured cotton traits under the influence of soil type and depth after the application of
Imazethapyr herbicide

] Sl e (1o
Oyt g 2l 4y " , : ” . <ot
S.0.V. D.F. O o 2y BlwJsb adyyJob BleSiS gy ady, SS9
Emergence percentage  Stem length  Root length  Stem dry weight  Root dry weight
_JB & 4 937.67 " 90.62 ™ 4774 0.38™ 4582.6 ™
Soil type (a)
@:,@l S 2043.58 ™ 259.30 ™" 90.52 ™ 1.62™ 2620.4 ™
Leaching depth (b)
axb 24 1013.66 ™ 11.89 ™ 6.94 0.13™ 2308.5 ™
Error WLs 70 468.56 221 0.63 0.03 384.0
CV. (%) &l yuss oo 15.71 17.17 15.81 24.58 21.15

O S N P W A o NN Py
*: significant at 5% level, **: significant at 1% level
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Table 2- The mean comparison of the emergence percentage of cotton seeds under the influence of soil type and depth after
the application of Imazethapyr herbicide (physical cutting is done based on soil type)

SK gy Leaching depth (cm) o guis] Gos SB gol 2 40 (il
Soil type 2 4 6 8 10 12 14 Mean of soil type
S1 53.332 53.33% 66.67?% 66.67% 60.01@ 73.332 66.67 ® 62.86 A8
S2 53.332 73.33% 86.67% 80.00% 66.672 66.672 67.67 2 70.62 A
Ss 73.333% 40.03° 46.67° 40.00° 60.02 % 53.33 % 86.67 57.148
S4 26.67P 20.02° 33.33° 73.332 73.33% 86.672 80.00°? 56.198
Ss 6.67 ¢ 60.00 % 80.00 % 53.33° 53.33° 46.67° 93.33° 56.19 B

iyl Gos 2 2 Oels 42.67049.33°P62.67 BC62.67 BC62.67 BC65.33 AB78.87 A
Mean of leaching depth
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Based on LSD test similar letters in each row have no significance at the 5% probability level. S1: control without herbicide, S2: soil

without organic matter + herbicide, Sz: soil containing 10% organic matter + herbicide, S4: soil containing 25% organic matter +
herbicide, and Ss: soil containing 50% organic matter + herbicide
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Table 3— The mean comparison of the stem length of cotton seedlings (cm) under the influence of soil type and depth after the
application of Imazethapyr herbicide (physical cutting was done based on soil type)

SB gy (o S5lw) (2guil o SK g9 3 5 (Sle
Soil type 2 4 6 10 12 14 Mean of soil type
S1 106°11.1°11.7% 1293 1283 1372 1372 1244
Sz 0.09 009 87°¢ 9.1b 1182 1083111 748
Ss 0.0° 0.0°P 1142 12.0% 1182 1062 9.8% 798
S 0.0P 15P 1012 1128 1122 1052 922 778
Ss 0.0¢ 329 88c 99hc 102c 1242 115 8.08

ol Gos 2 2 0Ske 18 398 1014 1704 1164 1164 1114

Mean of leaching depth
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Based on LSD test similar letters in each row have no significance at the 5% probability level. S1: control without herbicide, S2: soil

without organic matter + herbicide, Ss: soil containing 10% organic matter + herbicide, Sa4: soil containing 25% organic matter +
herbicide, and Ss: soil containing 50% organic matter + herbicide
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Table 4- The mean comparison of the stem length of cotton seedlings under the influence of soil type and depth after the
application of Imazethapyr herbicide (physical cutting was done based on soil type)

SB gy Leaching depth (cm) g geis] Gos SK gg 2 45 (il
Soil type 2 4 6 10 12 14  Mean of soil type
S1 732 7.2 79?2 80?2 7.8?% 80, 7.2° 764
Sz 0.0¢ 0.0°¢ 34P 37b 81, 7.3% 812 448
Ss 0.0¢ 0.0¢ 35P 40P 782 7.22% 692 428
S4 0.0¢ 1.0¢9 3.0¢ 3.8¢ 732 65% 58P 398
Ss 0.09 19¢ 56" 65%® 55P 712 76° 498

sl Go 2 2 ke pe pgc g7
Mean of leaching depth

528 734 724 714
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Based on LSD test similar letters in each row have no significance at the 5% probability level. Si: control without herbicide, S2: soil

without organic matter + herbicide, Sz: soil containing 10% organic matter + herbicide, Sa4: soil containing 25% organic matter +
herbicide, and Ss: soil containing 50% organic matter + herbicide
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Table 5—- The mean comparison of the stem dry weight of cotton seedlings (g/plant) under the influence of soil type and depth
after the application of Imazethapyr herbicide (physical cutting was done based on soil type)

SB go Leaching depth (cm) o guis] Gos SB sl 2 40 (il
Soil type 2 4 6 8 10 12 14 Mean of soil type
S1 0942 0752 090% 094@ 0.822% 0892 0.84°% 0.87A
S2 0.00¢ 0.00¢ 0.72° 0.68° 0.862% 0.90% 1.062 0.60 AB
S3 0.00® 0.00° 1102 1.082 0.962 0932 0.962 0.72 AB
S4 0.00° 0.15° 0.702 0.662 0.692 0682 0.702 0518
Ss 0.00¢ 0.11°¢ 0.82° 0.81° 0.88* 1.092 1.00® 0.67 8

- " w“ il
ol Soe 2 20Nk 5198 0208 0854 0834 0844 090A 0914
Mean of leaching depth
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Based on LSD test similar letters in each row have no significance at the 5% probability level. S1: control without herbicide, S2: soil
without organic matter + herbicide, Sz: soil containing 10% organic matter + herbicide, S4: soil containing 25% organic matter +
herbicide, and Ss: soil containing 50% organic matter + herbicide
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Table 6- The mean comparison of the root dry weight of cotton seedlings (g/plant) under the influence of soil type and depth
after the application of Imazethapyr herbicide (physical cutting was done based on soil type)

SB gy Leaching depth (cm) _o2guial G3es SB goi 2 40 (Sl
Soil type 2 4 6 8 10 12 14 Mean of soil type
S 0442 0342 0462 04428 0432 0432 0422 0.42 A
Sz 0.00¢ 0.00¢ 0.20¢ 028 0.36° 0.33% 0512 0.248
S3 0.00¢ 0.00¢9 0.25°¢ 0.320c (0433 0443 (472 0.278
Ss 0.00° 0.04° 0252 0262 0332 0362 0.24¢2 0.218
Ss 0.009 0.039 0.25°¢ 0.29% 0392 (0462 0422 0.26 B

il s 2 2 0Nke g9 goge 0284 0324 0394 041A 0414
Mean of leaching depth
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Based on LSD test similar letters in each row have no significance at the 5% probability level. S1: control without herbicide, S2: soil
without organic matter + herbicide, Ss: soil containing 10% organic matter + herbicide, S4: soil containing 25% organic matter +
herbicide, and Ss: soil containing 50% organic matter + herbicide
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Introduction: Application of herbicides in modern intensive agriculture to control weeds has increased
dramatically, which leads to the serious environmental problems due to transferring and leaching of herbicides to
non-target locations; and their negative effects on non-target organisms need to be reduced. In other words,
leaching and transferring of herbicides not only reduce its efficiency but also leads to groundwater pollution.
Among the herbicide transfer processes in the soil, leaching is the most important processes because of its
potential to contaminate groundwater. Imazethapyr is extensively used in the country's arable lands, and the
present experiment was conducted to investigate the effect of soil organic matter on the leaching depth of this
herbicide.

Materials and Methods: A factorial pot experiment was conducted in 2017 based on a completely
randomized design. The first factor was soil type (including 1- without adding organic matter and without
herbicide application (S1), 2- without adding organic matter + herbicide (S.), 3- 10% organic matter + herbicide
(S3), 4 - 25% organic matter + herbicide (S4) and 5-50% organic matter + herbicide (Ss)), and leaching depths of
2,4, 6,8, 10, 12 and 14 centimeters was considered as the second factor. Imazethapyr herbicide was applied
based on its recommended dose. After applying the herbicide in the soil columns, no cultivation operation was
carried out for 48 hours so the herbicide had enough time to transfer to different depths of the soil. It was closed
under each pot with a flat plate and then five cotton seeds were planted in each pot. After planting, the pots were
not irrigated for 48 hours to absorb the herbicide by seeds and then irrigation was done according to the needs of
the plant with a suitable sprinkler. All pots were cared for in the greenhouse for 30 days and then emergence
percentage, stem height, root length, stem dry weight and root dry weight were measured and recorded. To
measure the dry weight, a digital scale with an accuracy of one hundredth was used and to dry the plant
components, all samples were placed in an oven at 75 ° C for 24 hours.

Results: The results of analysis of variance related to the measured traits of cotton crop indicated that the
simple and interaction effects of soil type treatments and leaching depth had a significant effect (p-value < 0.01)
on stem length, root length, stem dry weight and weight dried cotton roots. Due to the significant interaction
between soil type and leaching depth, physical cutting was performed based on the soil type. Emergence
percentage trait was not affected by soil type but leaching depth treatments and the interaction of soil type
leaching depth showed a significant effect on this trait (p-value < 0.05 and p-value < 0.01, respectively). Mean
comparisons related to the emergence percentage of cotton seeds showed that in almost all soil treatments with
increasing the leaching depth, the emergence percentage of cotton increased significantly, which indicates a
decrease in the amount of imazethapyr herbicide leaching in more soil depths. In other words, with increasing
soil depth, the amount of leached herbicide was also reduced. The average emergence percentage in each soil
depth shows that the highest emergence percentage was obtained from a depth of 14 cm at 78.85 and the lowest
was obtained from a depth of two centimeters at 42.66. The minimum stem length was obtained from depths of 2
and 4 cm. At depths of 6, 8, 10, 12, and 14 cm, stem length increased with increasing leaching depth and
decreasing the concentration of imazethapyr herbicide. This could be due to the accumulation of washed
herbicides at the bottom of the column, because after applying the herbicide, the soil columns were left standing
for 48 hours to allow the herbicide to be transported deeper, and possibly after the herbicide reaches the end of
the column and the drainage rate is low in this area, the accumulation of imazethapyr at low depths, especially at
a depth of 14 cm, has reduced the stem length at this depth. In addition to the possibility of herbicide uptake by
soil organic matter, plant growth may also be affected by more soil organic matter and be effective in
compensating for the negative effect of herbicides. In herbicide treatments, the root length of cotton increased
with increasing the leaching depth. Stem and root dry weight also increased significantly in Sy, Ss, S4, and Ss
treatments with increasing the leaching depth. It seems that after absorption by cotton seedlings, imazethapyr
stops the production of amino acids and reduces their levels such as valine, lysine and isoleucine, causing cell
death and ultimately reducing the growth of cotton.
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Conclusion: The percentage of organic matter was effective on the penetration depth of the herbicide. In
treatments with higher percentages of organic matter at depths greater than 4 cm, cotton traits were not zero and
the presence of higher organic matter, in addition to helping plant growth, by absorbing more herbicides, caused
its leaching damage. It is possible to consider a significant increase in the parameters studied in cotton crop by
increasing the amount of organic matter at different depths of the leaching of imazethapyr herbicide from two
aspects. First, an increase in organic matter is likely to increase the degradation of the imazethapyr herbicide.
Second, the increase in organic matter has improved the metabolic reactions in the plant and therefore the
increase in organic matter has been associated with the improvement of cotton growth indices.

Keywords: Environmental contamination, Herbicide leaching behavior, Herbicide penetration, Soil organic
matter content
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