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(Annealing) Jlas! abs 4
(Extension) ;s Jigb g b dl> yo
(Final extension) s ;us Josb alsye

95 °C for 5 min
94 °C for 50 sec
57 °C for 50 sec
72 °C for 60 sec
72 °C for 7 min
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Figure 1- Phylogenetic tree for 10 Fusarium isolates obtained with ML method based on partial sequences of translation
elongation factor (TEF-1_) gene. The scale bar shows 0.01 substitutions per site and bootstrap supports values from 1000
replicates shown at node. Solid black circles in the figure indicate sequence data for isolates of the study. The tree was rooted
to Microdochium nivale as outgroup. Accession numbers of the isolates are presented next to the isolate identification.
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Table 2- Endophytic Fusarium species isolated and identified from root of spontaneous barley (Hordeum spontaneum) and
turnipweed (Rapistrum rugosum)

Objme P9251598 4igS 9 i adbio o o3 8 lows
Host Definition Region Accession humber
Lo 3
Fusarium redolens isolate H47 o i g MH401552
(Shomali Khorasan)
Fusarium acutatum isolate 9
. MH401553
H113 (Qazvin)
039> . L bl
Fusarium equiseti isolate H127 MH401555
Hordeum spontaneum (Golestan)
. o Objg>
Fusarium equiseti isolate H112 MH401562
(Khouzestan)
. — ol
Fusarium equiseti isolate H4 MH260567
(Fars)
Fusarium equiseti isolate R17 s MH401556
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. — w6
Fusarium equiseti isolate R31 MH401557
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. ol Fusarium equiseti isolate R8 © MH249606
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Fusarium torulosum isolate oliile,s
MH401558
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Fusarium oxysporum isolate ol
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Introduction: Endophytic microorganisms are present inside plant tissues without evident disease
symptoms, but they have different interactions with their host. These microorganisms have revealed a great
potential to be exploited as a biological control agent of troublesome weeds. Endophytic microorganisms in
association with weed roots can act as a soil application herbicide through toxin secretion. These agents in most
cases do not kill target weed but instead, have an ability to suppress them noticeably, so the crop can compete
with companion weeds very successfully. Unfortunately, the endophytic microorganisms of weeds are less
studied and such studies is very limited. So, this experiment was conducted to study root endophytic Fusarium
species of Hordeum spontaneum and Rapistrum rugosum as serious weeds of winter cereals of our country.
Fusarium species are one of the most important host-specific microorganisms in the biological control program
of weeds.

Material and Methods: The weeds planted in pots filled with the soil of wheat farms sampled from Alborz,
Tehran, Khorasan shomali, Khuzestan, Fars, Qazvin, Kermanshah and Golestan provinces (lran), under
greenhouse condition. The plant harvested at 5-6 leaf stage, roots were cut from the crown and sliced into small
pieces. Then the pieces of root were cultured on specific Fusarium medium, Penta chloro Nitro Benzene Peptone
Agar (PPA). Fusarium spp. grown on the medium, sub-cultured onto the Water Agar (WA) medium. After 24-72
h hyphae tip of the isolates translocated onto the Potato Dextrose Agar (PDA) medium and let them to fully grow
and pure isolates obtained. Some morphological details of the species e.g. chlamydospore formation and
physical characteristics of it, color and diameter of the colony (after 72 h) were assessed according to their
growth habit on PDA medium. Each species translocated onto Carnation Leaf Agar (CLA) and Synthetic
Nutrient Poor Agar (SNA) mediums to evaluate other necessary morphological characteristics. Sporodochium
formation and physical characteristics of macroconidia on CLA, and microconidia formation and physical
characteristics of microconidia on SNA, also assessed. Isolates were identified based on molecular data that were
generated for TEF 1-a gene, following PCR amplification as well. Pro Chromas (1.7.6 version) and Editseq
(5.01 version) softwares were used to edit the sequences before further processing. Edited sequences were
blasted in NCBI (http://mwww.ncbi.nlm.nih.gov/blast/) and compared to those sequences that already existed in
the database to find similarities and molecularly identification of species. Selected sequences of the study and
those isolates from the database were alignment using Clustal X (version 2.1) software and finally phylogenic
tree was drawn using MEGAG6 (molecular evolutionary genetics analysis). And appropriate outgroup was
exploited to sequences analysis. Finally, maximum composite likelihood method was used to analyze and
assessment of nucleotide sequence of gene regions of different isolates. With taking into account of all these
information together, we were able to identify all isolated Fusarium species with confidence.

Results and Discussion: Fusarium equiseti was the dominant species recovered in several regions, while the
other Fusarium species were site and species-specific. F. equiseti was recovered from the root of H. spontaneum
and R. rugosum plants cultured in the soil of Fars and Golestan. This species also recovered from the root of H.
spontaneum and R. rugosum cultured in the soil of Khouzestan and Qazvin provinces respectively. In addition,
F. redolens and F. acutatum were recovered from H. spontaneum root cultured in the soil of Khorasan Shomali
and Qazvin provinces respectively. On the other side, F. torulosum and F. oxysporum were recovered from R.
rugosum root cultured in the soil of Kermanshah and Tehran respectively. Totally 10 isolates of five different
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species of Fusarium recovered from the root of H. spontaneum and R. rugosum. It shows probably a lot of
Fusarium species (and maybe other microorganisms) are in contact with weeds root which can be utilized as
their potential biological agent, but the potential is not studied to a great extent. There are many reports that
show many species of Fusarium are exploited as biological agents of different weed species. This is because of
the host specificity of the fungus Fusarium which turns it to a suitable and efficient agent in the biological
control program of serious hard to chemical control weeds.

Conclusion: Many grass weeds are very hard to manage with conventional methods especially chemical
means. We have to look for other alternative solutions to overcome them. Biological control of weeds is a
promising approach to wisely control of weeds, especially those that are very resistance prone or hardly
controlled with available herbicides. Exploiting this approach needs proper and diverse control means.
Microorganisms are a rich source of biological agents of weeds that less attention has been paid to them.
Endophytic microorganisms of weeds are a new generation of biological agents that studies have been focused
on them recently. The first step to choose an efficient agent is having a deep knowledge about what kind of
species are living with them. In fact, detailed knowledge about endophytic microorganism of weeds can aid in
better understanding of the nature of interactions between weed-microbe and how to exploit these as agents in
weed biological control programs.

Keywords: Fusarium equiseti, Fungus, TEF, Weed, Wheat
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Table 1- Morphometric characters of female of Boleodorus hyderi from Iran and its comparison with the original description
(measurements in ym)
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Isfahan province
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\4 61.5 (59.5-65) 63.6-68.5
A 74.3 (73.6-75.3) -
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Tail 78.6 (77-81) -
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Table 2- Morphometric characters of female of Discotylenchus attenuatus from Iran and its comparison with the original
description (measurements in pm)

clivo ool ool VAN & o
Origin Chadegan Chadegan
ool oliw! ool ol
Isfahan province Isfahan province
Slasuin oslo » odbo
Characters Female Male Female
n 3 3 -
L 438(433-443) 355 (340-370) 360 (330-400)
a 33(33) 345 (31-37) 29 (25-33)
b 5.8 (5.5-6) /4.8 (4.6-5.2) 4.8 (4.1-5.4)
c 4.2 (4-4.4) 4.2 (3.7-4.8) 4.3 (4.1-5.0)
¢ 11 (10.6-11.8) 10.3 (9.5-11.3) 10.5 (9-12)
A 64 (63-65.5) - 61.4(60-64)
Vv’ 83.8 (83-84.5) - -
Stylet 6.1(6-6.5) 6.3 (6-6.5) 6.2 (6.0-6.5)
MB 41.3 (40-42) - 44.7 (43-46)
Tail 81.3(79-86) - -
T - 34 (30-38) -
Spicules - 11.5(11-12) -

Gubernaculum

3.6(3.0-4.5)
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Figure 2- Discotylenchus attenuatus. Female: A: Anterior end and oesophageal region, B: Ovary shape, C: Female tail shape,
D: Male tail shape, E: lateral fields, F: General view
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Figure 3- Filenchus balcarceanus. Female: A: Anterior end and Oesophageal region, B: Ovary shape, C: Tail shape D: lateral
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Table 3- Morphometric characters of female of Filenchus balcarceanus from Iran and its comparison with the original
description (measurements in pm)
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¢ 11.7 (11.0-12.2) 10.7(9.2-12.4)
Vv 62 (61-63) 63 (53-67)
A 79.6 (78.2-80.7) 80 (75-84)
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Figure 4- Tylenchus naranensis. Female: A: Anterior end and oesophageal region, B: Ovary shape, C: Tail shape D: lateral
fields, E: General view
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Table 4- Morphometric characters of female of Tylenchus naranensis from Iran and its comparison with the original
description (measurements in pm)

elio ol Naran ,twsy
Origin Chadegan 1987
Okl bl
Isfahan province
Characters Female Female
Slasuin odlo oolo
n 3 15
L 653 (646-660) 780 (730-86)
a 35.8 (35.5-36.2) 37.8 (36.0-43.6)
b 5.4 (5.2-5.7) 5.5 (5.0-6.4)
c 6.6 (6.3-7.0) 6.5 (6.0-7.0)
c 8.3 (8.0-8.6) 8.1(7.2-9.1)
\% 65.7 (65-66.3) 67.2 (66.3-68.6)
\% 77.5 (77-78) -
Stylet 10 (10) 9.9 (9.6-10.4)
m 50 (50) -
MB 4102 (41.0-41.5) -
Tail 97.6 (96-99) -
&l
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Introduction: The potato is one of the most dicotyledonous human nutrition, and this product is in fifth
grade under the cultivation area. Isfahan province is one of the most strategically located areas for the production
of potato. Potato suffered by several diseases that directly or indirectly caused by number of pest, including plant
parasitic nematodes. The most important damage and parasitic nematodes in potato fields are cyst forming
nematode Globodera rostochiensis and G. pallida , root-knot nematodes Meloidogyne spp, tuber and stem rot
nematodes Ditylenchus destructor and D. dipsaci and root lesion nematodes Pratylenchus spp, respectively.
However, many other species are found associated with potato, such as Belonolaimus longicaudatus, Xiphinema
spp., Rotylenchulus spp., Radopholus similis, Logidorus spp. Most of these have not been property assessed.
There are no specific above ground symptoms of diagnostic value associated with potato nematode infections.
However, root injury causes stress and reduces uptake of water and nutrients which in turn causes stunting,
yellowing and other discoloration and wilting of the foliage under drought conditions. Karimipoor (2012)
identified and determined the density population internal parasitic nematodes in the potato fields of Isfahan.
Also, Erfani Porghasemi et al. (2011) identified plant parasitic nematodes in potato fields in Khorasan Razavi
province. Giti and et al. (1390) try to identify and report golden potato cyst nematode occurrence (Globodera
rostochiensis) and its distribution in Hamadan province. The aim of this study was to identify plant parasitic
nematodes of potato fields in Friedan region in Isfahan province.

Materials and Methods: Soil sampling: In order to identify plant parasitic nematodes of potato fields in
Friedan region in Isfahan province, 115 soil samples and root samples were collected during spring and summer
of 2013 and 2014. Soil samples were taken from the depth of 30 cm put in polyethylene bags with necessary
labeled and brought to the laboratory and processed. Processing of samples: Nematodes were extracted from
soil samples by sieving and centrifugal flotation technique and from root samples by using blender and
centrifuge and were then transferred to glycerin according to the modified De Grisse method (1969). Genera and
species were identified based on morphological and morphometric characters. Species were heat- killed by
adding boiling 4% formalin solution and were then transferred to anhydrous glycerin according to De Grisse
(1969). The permanent slides were prepared from the extracted nematodes. Measurements and drawing were
performed using a drawing tube attached to an "Olympus BH2" light microscope (LM). .

Measurements and drawing: Measurements were taken with an ocular micrometer of "Olympus BH2"
model microscope. Drawing were prepared with drawing tube attached to the compound microscope. The
nematodes were identified by light microscope based on morphological and morphometric characters.

Results and Discussion: In this study, 12 species belonging to 4 genera of the family Tylenchidae, related to
infra order Tylenchomorpha were identified as follows: Boleodorus thylactus and B. hyderi, Discotylenchus
brevicaudatus, D. attenuatus and D. discretus, Filenchus afghanicus, F. balcarceanus, F. qurtus, F. vulgaris, F.
thornei and F. pratensis and Tylenchus naranensis.

In which, four species Bolodorus hyderi, Discotylenchus attenuatus, Filenchus balcarceanus and Tylenchus
naranensis are described and two species Boledorus hyderi and Filenchus balcarceanus are reported as new
records for fauna nematodes of Iran. Species were identified by valid key (Geraert, 2008). Morphological and
morphometric measurements of B. hyderi specimens have been in close agreement to the measurements given by
Geraert (2008). This species was compared with the close species Boleodorus volutus. Studied species was
similar to the close species tail shape but differ in stylet length and vulva slit situation so that the length of stylet
in studied species was more than B. volutus (The length of the style in discussed species is 9-11um and in the
similar species is 8-9 um). In addition, vulva slit situation differ in studied these species. V factor is 59 -65 in
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studied species and 76-79 in the close species. Therefore, population under study was identified as B. hyderi.
This species was collected from soil around roots of potato fields (Abasabad-Chadgan) in Friedan region of
Isfahan province as a new record from Iran. In this study, the specimens of F. balcarceanus were collected from
soil around roots of potato fields (Geshnizjan-Chadgan) in Friedan region of Isfahan province showed a close
resemblance in the morphometric measurements to the original description given by Geraert (2008) with slight
variation. This species was compared with close species Filenchus butteus, Filenchus teres and Filenhus retusus.
In the species F. butteus, lateral filed marked by four incisures, not areolated delimiting three bands of equal
width but in similar species, body has two lateral fields. The length of stylet in studied species was more than F.
teres and F. retusus (Stylet length in discussed species is 9 um and in two other species is 7 um). This species
was reported for the first time in Iran.

Conclusion: In this study, 12 species from 4 genera of the family of Tylenchidae were identified. Among
these genera and species, four species including Bleodorus hyderi, Discotylenchus attenuatus, Filenchus
balcarceanus and Tylenchus naranensis are described and two species Bleodorus hyderi and Filenchus
balcarceanus are reported as new records for Iran nematode fauna.

Keywords: Iran, Potato, Plant parasitic nematodes, Tylenchidae
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Table 1- Effect of biological control agents and nematicide treatments on pathogenic indices of root-knot nematode in
pistachio seedlings
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Table 2- Results of variance analysis of the effect of fungal biological control agents
and nematicide on the activity of defensive enzymes against root-knot nematode
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Figure 1- Effect of vesicular-arbuscular mycorrhiza and Trichoderma fungi on the activity of peroxidase enzyme in the

presence (up) and absence (down) of nematode of nhematode
Treatments with common words are statistically no significant difference (Duncan test, a=0.01).
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Figure 2- Effect of vesicular-arbuscular mycorrhiza and Trichoderma fungi on the activity of polyphenol oxidase enzyme

in the presence (up) and absence (down) of nematode of nematode
Treatments with common words are statistically no significant difference (Duncan test, a=0.01).
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Treatments with common words are statistically no significant difference (Duncan test, ¢=0.01).
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Introduction: Pistachio is one of the most important export products of the country and root knot nematode
is one of the threatening factors in its production. The most prevalent species in pistachio orchards are those of
Meloidogyne javanica and M. incognita. Plants have a wide range of defense mechanisms effective against the
invasion of various pathogens and pests. These mechanisms include pre-existing physical barriers, chemical
barriers, and induced defense responses. Beneficial soil microorganisms such as Trichoderma spp. and
arbuscular mycorrhizal fungi (AMF) can protect plants from infection by direct mechanisms such as production
of toxins, enzymes, and other metabolites or by inducing systemic resistance. Induce resistance to the root knot
nematode occurs following an increased accumulation of different antagonistic compounds such as peroxidase
and polyphenol oxidase. Increased levels of these enzymes has been observed in different plants that are
responsible for the induced protection against Meloidogyne.

Materials and Methods: In this study potential of antagonistic fungi, vesicular-arbuscular mycorrhiza
(Funneliformis mosseae, Rhizophagus intraradices, Funneliformis caledonius) and Trichoderma (Tricoderma
aureoviride, Tricoderma harzianum) and mixed of both fungi against Meloidogyne javanica under greenhouse
conditions was investigated. In order to investigate the effect of antagonistic fungi on the induction of defense
enzymes in pistachio seedlings of Badami Riz Zarand cultivar, the study was performed as a factorial experiment
based on completely randomized design with twelve treatments in three replications in the greenhouse. Pistachio
seedlings were inoculated at the stage of 8-10 leaf with 60 g of mycorrhizal mixture and three months later, these
plants were sampled for examination. In order to ensure the purity of the fungi and the colonization of the roots,
staining of the plant roots was performed and microscopic examination was performed to observe different
organs of the fungus. After confirming the mycorrhiza treatment, Trichoderma treatment was applied. For
Trichoderma treatment, 10 g of mixture of isolates T1, T2, T3, T4 and T5 per kg of soil was used. Pure
nematode populations were prepared from a single egg mass on Early Urbana tomatoes. Pistachio seedlings were
inoculated with 5000 second-stage juveniles of nematode 21 days after Trichoderma treatment. Nematode
indices including the number of galls, egg masses and second juveniles per gram of root, the number of eggs in
each egg mass and reproductive factor after 75 days for each treatment were measured. The second experiment
was performed to investigate the effect of biological treatments on nematode indices in a completely randomized
design with six treatments and three replications. Defense enzymes level of Peroxidase (POX), Polyphenol
oxidase (PPO) and phenylalanine ammonia lyase (PAL) determined at four times of one and a half, three, five
and a half and twelve days after nematode inoculation.

Results and Discussion: Disease indices showed a significant decrease in fungi treatments compared to the
nematode control. Trichoderma treatment showed a significant difference in all indicators compared to the other
treatments. Reproductive index in Trichoderma treatment and its combination with mycorrhizal treatment
decreased by 72 and 33.3 and nematode population decreased by 73.4% and 36.2% compared to the control,
respectively. Extracellular hydrolytic enzymes play important role in the infection process of Tichoderma
species against plant-parasitic nematodes. In mycorrhiza treatment, although there was no significant difference
in gall index and egg mass with the control, but the number of second juveniles and nematode reproductive
factor showed a significant decrease compared to the control. This may be due to the small size of the egg mass
and the effect on the number of eggs. Previous results on mycorrhizal species of Rizophagus irregularis in
tomato plant showed that egg masses and number of eggs in treated roots have a significant reduction. The
maximum enzymatic activity for POX, and PPO was obtained in different treatments on the twelfth day. The
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maximum amount for PAL activity in seedlings treated with mycorrhizal and Tricoderma fungi was observed
after five and a half days. The level of different enzymes increases after treatment with mycorrhiza and
Trichoderma in plants, each of which plays a role in limiting the development of nematodes.

Conclusion: Due to the high proliferation of nematodes in pistachio orchards and due to the environmental
hazards of nematicides, the use of biocontrol agents is recommended. The studied fungal strains in the present
study could be used as components in an integrated approach to manage M. incognita on pistachio plants. The
use of plant growth promoting fungi such as mycorrhiza and Trichoderma while improving plant growth, can
reduce the use of fertilizers and chemical pesticides and are effective for better plant growth and development
and disease control. However, further studies on the use of combinations of these fungi with other bacterial
antagonists and even animal manures as well as garden studies are necessary.

Keywords: Biological control, Mycorrhiza, Pistachio, Trichoderma
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Table 2- Pobit parameters of the tested treatments against the red palm weevil

(5 (o 2 ylg Sue) (Sl slacdale
Lethal Concentratons (UL mL™) s + ha Cud i .
3550 S, kogi LCxs LCs LCoo - PEESCY V(B K PR
PR | — _ _ PA I . F
sl s YU as) o -Yhas) as-Yiuas) Line (o] 4 3) Jloss! ;
Tested treatments (ol (ol (ol slopexStandards ¥ (df) Pvalue  value
(Upper limit-  (Upper limit-  (Upper limit- Error
lower limit) lower limit) lower limit)
HW 9.23 23.61 140.69
P
Garlic essential oil (5.35-13.00) (17.30-33.29)  (81.33-392.80) 2:21+039 L3763) P<0.0001  210.60
HWawcs e 2.75 5.01 15.64
- : 1.81+0.33 2.74 (3 P<0.0001 286.87
Diallyl trisulfide (1.85-3.52) (4.00-6.134) (11.57-26.31) ©)
LWgw el 6> 2.33 4.64 17.13
i B 1.506+0.31 1213 P<0.0001 195.90
Diallyl disulfide (1.39-3.14) (3.54-5.81) (12.11-32.40) ©)
i 12.46 33.41 217.64
Eucalyplus esseniel - (7.46-17.47)  (2419-51.26)  (1.33-392.80) 242040 082(3) P<0.0001  299.00
oi
stz As) 4.26 7.83 24.87
P @.9b544) 626061  (18.26.4229) 2.28+0.39 1.08 (3) P<0.0001 9571
ptislag)] 3.68 7.84 33.06
Aromadendrene (211-499)  (5.97-10.06)  (21.78-75.21) 183:0.37 36309 P<0.000L  97.02
Lyl lal (o)l p 3
gl )b 0.012 0.025 0.101
Imidacloprid (0.008-0.016)  (0.019-0.032)  (0.068-0.191) 3.40+0.52 115@3) P<0.0001 35137
commercial form
JISS ool
alpslSlaay! 0.009 0.004 0.040 4.140.62 323(3) P<0.0001  263.10

imidacloprid tecnical  (©007-0012)  (0.200-0.005)  (0.027-0.077)

substance

boyd b ogbyd o 69y @goms (LCs0A+LCr0B) 451590 bWAT sl amd Covomw yl5u0 —F Jgu
Table 3- Relative toxicity of binary mixture (LCsoa + LCso,s) of the pesticides against red palm weevil

Wl gd LYAT CIls 4> o oadlise il

(A) Y o (B)Y o
Ma Ms Me Mo 2 in bi
Pesticide 1 (A) Pesticide 2 (B) * The °bser"r‘:l?xetfjﬁgt in binary
,\_,.LAJWL;;J,._J'IJs L)yl Tes] JSGSS 00ls
Diallyl Imidacloprid technical 50.00 46.67 26.66 40.00 6.67 Synergistic /3l
trisulfide substance
0pdles) 50.00 50.00 25.00 40.00 9.00 Synergistic 18l
Aromadendrene
Jgerhg) 50.00 50.00 2500 40.00 9.00 Synergistic 153l o
1,8-Cineole
LlguceJdlies LlpslS e JEGSS oole
Diallyl Imidacloprid technical 50.00 46.67 26.66 40.00 6.67 Synergistic /8l
disulfide substance
0pley) 50.00 50.00 25.00 36.67 5.44 Synergistic /8l
Aromadendrene
3 _A - .
Ao 50.00 50.00 2500 36.67 5.44 Synergistic _lsilos
1,8-Cineole

5 Jol oo (oS 5 g0 LIS el plKin )5 jlanilyjgo rogS o o> }S5ls ME Gl pgd s 9 Jol o 53 0dSosmliie yuogS o duoyd Joleo ol s MB g MA
ol pgd g gl oo 4893 IS cdls ol 13 sddodnlive pogS yo duoyd ;o Mo il (o pgd
Ma and Mg are the percentage of mortality observed in the first and second pesticides, respectively. Me indicates the percentage of

expected mortality during the binary mixture of the first and second pesticides. Mo represents the percentage of mortality observed
during the binary mixture of the first and second pesticides.
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Figure 1- Relationship between inhibitions of date fawn weevil acetylcholinesterase treated with the some botanicals and
imidacloprid
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Introduction: Today, the control of Rhynchophorus ferrugineus Olivier (Coleoptera: Curculionidae) as
quarantine and destructive pest of date plantation due to the inner parts of the tree trunk is limited to chemical
control that indiscriminate application of different types of pesticides such as imidacloprid has caused the
resistance of this insect. In this study, the lethal effect of botanical compounds including garlic essential oil and
its secondary metabolites (diallyl disulfide, diallyl trisulfide) and eucalyptus essential oil and its secondary
metabolites (1,8-cineole, aromadendrene) on enzymatic activity (general esterases, glutathione S-transferase,
acetylcholinesterase in red palm weevil were studied and compared with imidacloprid (commercial form and
technical substance).

Materials and Methods: Adults (Male and female) of R. ferrugineus (red palm weevil) were collected from
infected date palm plantations in Saravan (lran) and transferred to the laboratory for propagation (25+3°C,
60+£5% relative humidity, 12:12-h light: dark cycle). Bioassay tests were performed on larvae of the same age
(2nd instar). The toxic effects of all compounds were investigated separately and in binary mixtures. The
bioassay experiment was performed using a topical-fumigant method in three replications (10 larvae per
replicate) in a completely randomized design. Two pl of different lethal concentrations (LCs) of chemicals were
poured on the anterior part of the 2nd instar larval thorax and they were transferred to 8 cm Petri dishes. The
mortalities were recorded 24 hours after treatment. Lethal concentrations of LC2s and LCso were calculated using
SPSS software version 21. Then, binary mixtures of LCys and LCso concentrations (LCas+LCas, LCso+LCos,
LCso+LCso) of the studied compounds were performed to investigate the additive, synergistic, and antagonistic
effects with a similar bioassay method. Enzymatic assays were performed using conventional methods. The
effect of these binary mixtures, as well as LCys and LCsp values of the individual status of each toxic compound
on the activity of the mentioned enzymes, were evaluated 24 hours after treatment. Lethal concentrations (25 and
50%) and inhibition concentration of 50% of acetylcholinesterase (ICso) activity were calculated using the probit
model and SPSS (v. 21). Scatter diagrams and regression lines between different concentrations of chemicals for
inhibition of acetylcholinesterase were calculated with Sigma Plot software version 12.3. Also, the comparison
between lethal concentrations was performed using the ratio of lethal concentrations and 95% confidence
interval. In addition, the mean comparison between the data obtained from biochemical experiments with SPSS
software (v. 21) and the Tukey test was performed at a 5% level.

Results and Discussion: The LCys and LCs values of garlic essential oil, diallyl disulfide, diallyl trisulfide
were calculated as "9.23 and 23.61", "2.33 and 4.64 ","2.75 and 5.01 "uL mL; for eucalyptus essential oil, 1,8-
cineole, aromadendrene were as "12.46 and 33.41", "4.26 and 7.83", "3.68 and 7.84 " puL mL" and for
commercial form and technical substance imidacloprid were as" 0.012 and 0.025 "and" 0.009 and 0.004 pL mL-
!, respectively. Results showed that the binary mixtures of LCso+LCs including "diallyl trisulfide+imidaclopride
technical substance", "diallyl trisulfide+aromadendrene”,"diallyl trisulfide+1,8-cineole”,"diallyl
disulfide+technical substance imidacloprid”,"diallyl disulfide+aromadendrene™,"diallyl disulfide+1,8-cineole™
had synergistic effects. The results showed a significant increase in general esterases and glutathione S-
transferase activity in the larvae treated with the individual status and binary mixtures. A significant decrease in
acetylcholinesterase activity was observed in all treatments. Results showed that the lowest and highest
concentrations of the studied toxic compounds for 50% inhibition of acetylcholinesterase activity were obtained
by 0.328 mg ml? of "diallyl trisulfide+1,8-cineole" and 4.485 mg ml of garlic essential oil, respectively. In
addition, the results showed that the highest (80.30%) and lowest (6.50%) levels of acetylcholinesterase
inhibition were obtained by 2 pl ml* of "diallyl trisulfide+1,8-cineole” and 0.1 ul ml* of the commercial form of
imidacloprid.
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Conclusion: Despite the better control of red palm weevil after treatment with imidacloprid compare to
botanical insecticides (essential oils and secondary metabolites), however, the resistance to this pesticide has
been demonstrated because of long-term exposure. Therefore, according to the results of the synergistic effects
of secondary metabolites together or even with imidacloprid, a decrease in the activity of detoxifying enzymes,
as well as acetylcholinesterase, was observed, which may indicate the key point that these enzymes have not
been able to eliminate these binary mixtures from the hemolymph of red palm weevil, so they could play an
effective role in the management of this pest. Therefore, it can be hoped that plant essential oils can control red
palm weevil in palm plantation alone or in binary mixture together or with other conventional pesticides. Further
studies are needed to make a more confident decision in this regard. One of the problems of plant essential oils
as well as their secondary metabolites is the low stability of these compounds in the environment, so one of the
issues that can be paid more attention to is increasing their stability in the environment and how to release them
in the environment, which can be done with various formulations such as nanoformulations, in particular,
assume to solve this problem. Therefore, the study of the stability and formulation of plant essential oils and
their secondary metabolites in the environment is a topic that should be considered in future research to be able
to implement the potential ability of these compounds in agricultural pest management in practice.
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Table 1- Geographical characteristics of the study areas
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No Location  Above sea level (m) Latitude Longitude

1= Y gyl 1761 36°34'35.18"  54°54'59.148 "
2 Y oyl 1729 36°34'44.23 " 540551252 "
3 gl 2076 36°34'08.98" 54°52'06.58"
4 sels 1413 36°24'41.06" 54°55'52.82"
5 (& kb 1792 36°4'43990" 55°08'41.58"
6 e 1047 36°25'33.49" 55°43'08.45"
7 b 2328 36°34'08.33" 54°41'04.81"
8 o9Saluw 1760 36°34'4540" 55°11'1190"
9 xl 1812 36°42'5401" 55°03'43.30"
10 i 1845 36°38'05.26" 54°57'59.16 "
11 5, 5L ke 1431 36°36'09.05" 55°06'13.27"
12 ol osSals 2525 36°33'39.77" 54°26'11.506 "
13 YU ogSals 2376 36°35'00.54" 54°39'21.60"
14 e sl 2358 36°028'25.47" 54°33'3152"
15 5450l (oo 5L ———— -
16 ) 4gulape 2247 36°25'16.37" 54°34'03.27"
17 ¥ goslegs 2004 36°24'03.23"  54°3259.46"
18 zbs 1855 36°2551.39 " 54°14'260"
19 Olials 1122 36°09'33.62" 54°23'08.19"
20 e 1601 36°034'5955" 54°12'1751"
21 Sljpeps 2149 35°046'47.34" 53°18'4525"
22 a=e 3¥g 1860 36°03'17.26" 53°42'52.95"
23 S al, 2081 35028'36.44"  52°43'30.02"
24 oy 880 35°14'03.03" 52°21'30.15"
25 glboages o-——— —

*-1, Abrsajl; 2, Abrsaj2; 3, Abosta; 4, Tepal Shahrood; 5, Qatari; 6, Miamay; 7, Tash; 8, Siah kooh; 9, Abr; 10, Mighan; 11,
Chartagh pro; 12, Shahkooh paeen; 13, Shahkooh bala; 14, Mojen; 15,Shahrood local bazar; 16, Mehmandoyeh1; 17,
Mehmandoyeh?2; 18, Dibaj; 19, Damaghan; 20, Chamansaw; 21, Shahmirzad; 22, Folad mahalle; 23,Rameh Garmsar; 24, Garmsar;
25, commercial sample.
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Figur 1- Counting pollen by Louis-Charles Malassez method
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Figure 2- Samples of pollen from honey of Folad Mahalle
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Table 2- Average number of pollen grains in honey sample from different regions of Semnan province

e ]
M Nlbe
Replication 1 2 3 4 5 6 7 8 9 10 Mean**
)l‘:" (x 104)
Treatment*
1 26 30 20 2 48 46 3% 28 32 38 326
2 18 10 16 18 10 14 12 15 16 11 14
3 32 26 37 31 42 20 38 54 26 32 338
4 22 20 22 24 32 12 24 28 20 14 218
5 134 98 110 144 96 124 80 132 106 148  117.4)
6 24 34 42 46 38 28 32 28 44 23 33.9
7 28 22 26 2 2 25 32 24 28 20 25.3
8 32 32 38 28 37 26 34 20 36 28 311
9 60 51 61 57 43 53 54 104 116 96 69.5
10 22 40 44 24 16 50 64 52 70 54 436
11 25 48 46 42 30 24 26 32 32 24 32.9
12 32 38 26 40 26 22 18 24 26 28 28
13 84 44 102 54 60 83 120 73 48 104 772
14 18 24 19 18 28 26 30 21 23 17 22.4
15 22 6 10 7 19 24 12 16 16 13 145
16 32 28 24 24 14 20 40 32 42 33 28.9
17 30 12 20 21 12 26 2 24 23 18 20.8
18 42 44 32 24 33 32 26 34 38 41 34.6
19 23 26 16 24 23 18 16 12 13 28 19.9
20 20 34 16 2 18 17 40 37 23 33 27
21 26 38 58 24 30 22 26 41 25 44 33.4
22 120 84 90 112 116 8 140 97 110 114 106.9
23 62 40 76 9 N 88 64 74 62 9 68.2
24 36 16 34 3% 37 76 50 98 78 48 50.8
25 0 2 2 2 2 1 0 1 3 4 1.7

*- 1, Abrsajl; 2, Abrsaj2; 3, Abosta; 4, Tepal Shahrood; 5, Qatari; 6, Miamay; 7, Tash; 8, Siah kooh; 9, Abr; 10, Mighan; 11,
Chartagh pro; 12, Shahkooh paeen; 13, Shahkooh bala; 14, Mojen; 15, local bazar; 16, Mehmandoyeh1; 17, Mehmandoyeh?2; 18,
Dibaj; 19, Damaghan; 20, Chamansaw; 21, Shahmirzad; 22, Folad mahalle; 23,Rameh Garmsar; 24, Garmsar; 25, commercial
sample.

**. Mean= 399000, STDEV= 279748, C.V=10.70
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Figure 3- Abundance of the average number of pollens in different standard samples from different parts of study area in
Semnan province of Iran in 2017
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Table 3- Classification of honey samples (following Louveaux et al. 1978)

Jums 0,5V ¢ 10 03,5 Aild dlaxy Wadigos aib b 3 Juus
Class of honey samples samples Percentage

(No. of pollen in 10 g. of honey) samples in each
class
classl: <20000 25 4%
class2: 20000 — 100000 0 0%
class 3: 100000- 500000 ¢19¢18 ¢17 <16 <15 <14 5112;% <108 <7 6 ¢4 321 72%
class4: 500000-1000000 24 <23 <139 16%
class5: > 1000000 22&5 8%
Total 25 100
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Introduction: Increasing beekeeping activities, it is important to identify the main sources of pollen in a
region and their value for bee colonies and pollen production. The latter may have a significant impact on the
morphology, behavior, and physiology of all individuals and on the quality of pollination services as well.
Therefore, pollen has a great impact on colony health. Several researches have shown that pollen quality varies
in terms of the type and quality of amino acids and the amount of total protein, depending on the origin of the
flower. For this reason, the palynological diversity of pollen is a good measure of the quality of bees' lives.
Pollen and nectar of plants used by bees in some regions of Iran have been investigated in the literature
However, there are no data about the status of bee pollen sources in Semnan province. The present work aims to
consider changes in the plant composition and pollen concentrations of honey samples during the investigation
period. Especially, to determine honey bee forager’s pollen preferences in the study area, and to prepare a guide
of a year round floral calendar for beekeepers and farmers for better understanding the blooming periods of bee
pollinated plants.

Material and Methods: This research was conducted in 2017 in different regions of Semnan province.
Semnan province with an area of 97491 square kilometers occupies 5.8 percent of the country's area. This
province located between 34°, 13" to 37 °, 20" N latitude and from 51 °, 51"to 57 °, 3" E longitude. In this study,
for quantitative analysis of pollen grains, the amount of one kilogram of honey was prepared from 25 beekeepers
in Semnan province at the end of summer and the geographical coordinates of the hive locations were recorded
using a GPS device. All samples were analysed using the standard pollen analysis a hemocytometer was used to

count the number of pollens in a certain volume of solution. Pollen grains were counted using a light microscope
with a magnification of 100. These steps were repeated ten times for each sample of honey. To identify pollen
grains, one drop of the well-homogenised pollen grain suspension was applied to a microscope slide, covered
with a 22 mm x 22 mm cover glass and sealed with nail varnish. For each sample, several microscopic slides
were prepared and were observed using light and polarised light microscopy. Pollen grains were identified to
species level where possible by comparison to the reference pollen collection prepared from hand-collected
pollens from known flowering plants in the study area. The frequency of occurrence was calculated as the
percentage of samples, in which one pollen type was observed. Honey samples were classified using the method
of Liux et al. (16).

Results and Discussion: In this research, 505 types of pollen grains were identified in honey samples
collected from the study areas, which belonged to 83 plant families. Among these grains, pollen grains of 474
plant species were identified in honey of Abrsaj, Abar, Shahkooh paeen, Bastam, Dibaj Damghan and Rameh
Garmsar regions and 31 species of honey from other regions of the province and from the honey supplied by
beekeepers migrated to Semnan province. Based on the comparison of the means between the number of pollen
grains in standard samples, the highest number of pollen grains was recorded in Qatari and Folad mahalle
regions (respectively with an average of 1174 000 and 169000).The lowest number of pollen grains was
observed in Comercial sample and Abrsaj2 (with the mean of 17000 and 140000, respectively) (Figure 3). The
results of comparing the means as well as the classification table of pollen grains showed that 72% of the studied
areas (18 areas) placed in class 3 (100000 to 500000 grains in the standard sample), 16% (4 regions) in class 4
(500000 to 1000000 pollen grains), 8% (2 regions) in class 5 (above 1000000) and 4% (1 region) in class 1 (less
than 20000), in terms of the number of pollen grains per 10 grams of honey. In this study, no sample was
included in class 2. The results of identifying pollen grains and their abundance in honey samples showed that
the most important plant species used by foraging bees were related to Asteraceae, Leguminosae, Lamiaceae,
rosaceae, Apiaceae, and Brassicaceae, Liliaceae and Ranunculaceae families, respectively. The results also
showed that the range and diversity of plants in the composition of the honey spectrum of each region are of
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particular importance. The higher density of a plant species and the wider level of its distribution, the more
dramatic use of bees. These results help to prove the complexity and heterogeneity of environmental and
ecological phenomena in feeding and grazing bees’ process.

Conclusion: The present study complements previous melissopalynological studies from other provinces of
Iran and provides additional and new information on regional plant resources for pollen in honey. In this study
all honey samples were obtained directly from local beekeepers and the melissopalynological analysis was
completed with direct observations of the search behavior of worker bees. Therefore, we were able to determine
the origin of the pollen in the honey using the location of the hive, the season and the available flower source.
However, more studies are needed to fully understand the preferential behavior of grazing bees and the pollen of
honey produced in the area.

Keywords: Bees, Honey, Melissopalynology, Pollen grains
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Figure 1- Geographical situation of surveyed area and sampled points of dry chickpea farms in Kurdistan province
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Figure 2- Sampling method in the surveyed fields. (a) 1-5 ha, (b) 6-15 ha, and (c) >15 ha. The numbers represent the
place in which each 0.25 m? quadrat was taken
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Table 1- Characteristic of physicochemistry of soils and climate type in 5 townships of Kurdistan province
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Table 2- Weed species of dryland chickpea fields of Kurdistan province in a) three pinate leaves and b) podding stages of
chickpea respectively based on Abundance Index
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o,y ol wole oU LHIPHES F (%) U (%) (Plant m?) Al

Persian name Scientific name Weed family a b a B A b A b
hde Galium aparine L. Rubiaceae 83 49.17 0.5 0.3 16 8.95 99 58.41
wilpre Somg Convolvulus arvensis L. Convolvulaceae 77 88.86 0.5 0.52 4 6.57 81 95.95
Obsz Gigw Scandix pecten veneris L. Apiaceae 65 55.45 0.3 0.25 5 3.17 71 58.87
s Tragopogon graminifolius DC. Astraceae 66 72.19 0.3 0.35 4 4.48 70 77.02
92555 pAS Triticum aestivum L. Poaceae 54 49.54 0.2 0.06 2 0.66 56 20.72
g (FMaed Geranium molle L. Geraniaceae 49 9.47 0.2 0.03 3 0.58 51 10.08
Jez gl alguin Citrolus colocynthis L. Cucurbitacea 48 49.17 0.2 0.2 1 2.3 49 51.67
ErrSS (g3 Euphorbia helioscopia L. Euphorbiaceae 46 58.86 0.1 0.19 1 2.47 47 61.52
Uil SSginle Turgenia latifolia (L.) Hoffm Apiaceae 42 43.71 0.2 0.19 3 1.87 45 45.77
S Vaccaria pyramidata Medico. Caryophyllaceae 42 44.77 0.2 0.19 1 1.35 43 46.31
o5 3kl Lactuca serriola L. Astraceae 34 30.45 0.1 0.1 1 0.98 35 31.54

SLe Silene conoidea L. Caryophyllaceae 32 43.33 01 011 1 0.77 33 4421
SHEUhsS Conringia orientalis (L.) Andrz. Brassicaceae 31 35.3 0.1 0.12 1 0.77 32 36.19
E e Ry Cynodon dactylon (L.) Pers. Poaceae 23 275 0.1 0.12 1 3.1 24 30.72
op UbsS Chrozophora tinctoria (L.) Juss. Euphorbiaceae 18 4591 0.1 0.23 4 6.62 23 52.76

ey S35 Carthamus oxyacantha M. B. Astraceae 16.97 31.97 0.05 0.12 0.28 0.79 17.3 32.88
b sy Lotus corniculatus L. Fabaceae 15.83 15.15 0.05 0.05 0.25 0.58 16.13 15.79
PSS ©F Emex spinosus mpd.C Polygonaceae 15 175 0.1 0.08 1 0.8 16 15.88

Cardaria draba L. Desv. Subsp.

Sl Chalepensis (L.) O. E. Schulz. Brassicaceae 15.3 23.64 0.04  0.06 038 087 15.7 24.56
Wbl po Cephalaris syriaca (L) Schrad. Astraceae 15.3 39.01 0.05 0.16 0.33 111 15.68 32.78
o dok Chenopodium album L. Chenopodiacae 14 38.1 0.1 0.09 1 1.69 16 22.38
> 9> Hordeum morinum L. Poaceae 15 11.67 0.06 0.04 0.44 0.36 15.5 12.07

Lpcds Gl Polygonum aviculare L. Polygonaceae 10 21.74 0.1 0.08 1 1.02 10 22.84

Bellevalia wendelboi Maassoumi
- & Jafari * Liliaceae 10 10 003 004 012 016 1015 10.2
Ju s Erysimum repandum L. Brassicaceae 8.33 - 0.04 - 0.39 - 8.76 -
b Acroptilon repens (L.) DC. Astraceae 7.5 15 0.02 0.04 0.24 0.52 7.76 18.06
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Gundelia tournefortii L.
Reseda lutea L.

Vicia villosa Roth.

Glycyrrhiza glabra L.
Bromus tectorum L.
Anchusa italica Retz.
Fumaria vaillantii Lois.
Falcaria vulgaris Bernh.
Echinops oreintalis Trautv.
Lathyrus blephariacarpus L.
Borago officinalis L.
Aegilops cylindrica Host.
Daucus carota L.
Achillea Biebersteinii Afan
Cerastium glomeratum Thuill.
Hordeum spontaneum Koch
Helianthus annuus L.
Lamium amplexicaule L.
Lathyrus latifolius L.
Senecio vulgaris L.
Papaver dubium L.
Cichorium inthybus L.

Sorghum halepense (L.) Pers.

Neslia apriculata Fisch., C. A.

Mey & Ave-Lall.
Goldbachia laevigata (M. B.)
DC.

Gypsophila paniculata L.
Anthemis cotula L.

Avena ludoviciana L.

Amaranthus retroflexus L.

Euclidium syriacum (L.) R. Br.

Malva neglecta Wallr.
Sinapis arvensis L.
Salvia verticillata L.
Lithospermum arvense L.

Orobanch ramosa L.

Astraceae
Resedaceae

Fabaceae

Fabaceae
Poaceae
Boraginaceae
Fumariaceae
Apiaceae
Astraceae
Fabaceae
Boraginaceae
Poaceae
Apiaceae
Astraceae
Caryophyllaceae
Poaceae
Astraceae
Lamiaceae
Fabaceae
Astraceae
Papaveraceae
Astraceae
Poaceae
Brassicaceae
Brassicaceae
Caryophyllaceae
Astraceae
Poaceae
Amaranthaceae
Brassicaceae
Malvaceae
Brassicaceae
Lamiaceae
Boraginaceae

Orobanchaceae

6.82
6.82

6.7
6.7

6.14
6.14
5.15

6.82

3.64
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
25
25
25

1.82

6.82
6.82

33.33
6.67

25
6.14
5.15

18.33

22.5

10
1.82
8.33

25
3.33
3.33
3.33

6.67

6.82

5.83

25

6.14

10

75

6.67

5

3.33

3.33

25

25

1.82

1.82

0.03
0.01

0.03
0.01

0.01
0.01
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01

0.04
0.01

0.06
0.02

0.01
0.01
0.018
0.04
0.01
0.1
0.01
0.02
0.004
0.02
0.01
0.01
0.03

0.01

0.02

0.01

0.03

0.07

0.02

0.02

0.02

0.02

0.02

0.01

0.004

0.01

0.01

0.004

0.004

0.13
0.05

0.13
0.05

0.06
0.05
0.31
0.13
0.04
0.04
0.04
0.04
0.07
0.19
0.53
0.05
0.03
0.03
0.03
0.03
0.02
0.14
0.06
0.06

0.15

0.15
0.05

0.38
0.08

0.02
0.03
0.04
0.33
0.04
0.5

0.04
0.08
0.06
0.27
0.02
0.05
0.13

0.03

0.07

0.19

0.13

0.49

0.25

0.16

0.12

0.11

0.12

0.05

0.03

0.04

0.02

0.03
0.03

6.9

6.8
6.7

6.2
6.2
5.47
6.97
5.05
5.05
5.05
5.05
3.72
3.53
3.39
3.39
3.36
3.37
3.36
3.36
3.35
2.65
2.57
2.57

1.97

6.89

15.44
6.77

2.53
6.18
5.47
18.7
5.05
23.11
5.05
10.1
1.88
8.62
2.53
3.39
3.5

3.37

6.75

7.02

35

18.06

6.41

10.18

7.64

6.79

5.14

3.39
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Table 3— Scientific name, Frequency (F), Uniformity (U), Mean Field Density (MFD) and Abundance Index (Al) of Weed

species of dryland chickpea fields of Sanandaj county during a) three pinnate leaves and b) podding stages respectively based
on Abundance Index

s o gl SIS 4550 o515 (Sleo Codld sl
L F (%) U (%) MFD (Plant m?) Al
Scientific name
a b a b a b a B
Galium aparine L. 100 50 0.55 0.35 10.2 3.8 110.75 54.15
Geranium molle L. 100 - 0.25 - 14 - 101.65 -
Citrolus colocynthis L. 75 100 0.25 0.4 2.8 4.4 78.05 104.8
Euphorbia helioscopia L. 75 100 0.2 0.3 14 5.8 76.6 106.1
Scandix pecten veneris L. 75 75 0.25 0.3 1.2 1.8 76.45 77.1
Triticum aestivum L. 75 75 0.2 0.2 1.2 1.2 76.4 76.4
Convolvulus arvensis L. 50 75 0.1 0.2 2 2.6 52.1 77.8
Tragopogon graminifolius DC. 50 50 0.1 0.1 18 2 51.9 52.1
Silene conoidea L. 50 50 0.15 0.1 1 0.8 51.15 50.9
Vaccaria pyramidata Medico. 50 50 0.15 0.1 0.8 0.8 50.95 50.9
Chrozophora tinctoria (L.) Juss. 25 100 0.1 0.45 1.6 6 26.7 106.45
Gundelia tournefortii L. 25 25 0.15 0.15 0.6 0.6 25.75 25.75
Lotus corniculatus L. 25 25 0.1 0.1 0.4 0.4 255 255
Carthamus oxyacantha M. B. 25 - 0.05 - 0.2 - 25.25 -
Echinops oreintalis Trautv. 25 25 0.05 0.05 0.2 0.2 25.25 25.25
Hordeum morinum L. 25 25 0.05 0.05 0.2 0.2 25.25 25.25
Conringia orientalis (L.) Andrz. 25 25 0.05 0.05 0.2 0.35 25.25 254
Aegilops cylindrica Host. 25 50 0.05 0.1 0.2 0.4 25.25 50.5
Falcaria vulgaris Bernh. - 50 - 0.1 - 0.8 - 50.9
Gypsophila paniculata L. - 50 - 0.1 - 0.8 - 50.9
Cynodon dactylon (L.) Pers. - 25 - 0.05 - 0.6 - 25.65
Achillea wilhelmsii C. Koch - 25 - 0.05 - 0.4 - 25.45
Acroptilon repens (L.) DC. - 25 - 0.05 - 0.4 - 25.45
Vicia villosa Roth. - 25 - 0.05 - 0.4 - 25.45
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Table 4- Scientific name, Frequency (F), Uniformity (U), Mean Field Density (MFD) and Abundance Index (Al) of Weed

species of dryland chickpea fields of Dehgolan county during a) three pinnate leaves and b) podding stages respectively based
on Abundance Index

ole b gl e £l 33 o515 leo Codle sl
Scientific name F (%) U (%) MFD (Plant m?) Al
a b a b A b a B
Tragopogon graminifolius DC. 100 100 0.6 0.75 5.2 8.2 105.8 108.95
Convolvulus arvensis L. 75 100 0.65 0.7 6.2 12 81.85 112.7
Euphorbia helioscopia L. 75 75 0.25 0.3 1.6 2.6 76.85 77.9
Galium aparine L. 50 50 0.3 0.3 6.8 21.6 57.1 71.9
Geranium molle L. 50 - 0.5 - 6.2 - 56.7 -
Triticum aestivum L. 50 50 0.15 0.15 2 2 52.15 52.15
Bellevalia wendelboi Maassoumi & Jafari 50 50 0.15 0.2 0.6 0.8 50.75 51
Lactuca serriola L. 50 25 0.1 0.05 0.4 0.2 50.5 25.25
Scandix pecten veneris L. 25 50 0.1 0.15 1.6 26 26.7 52.75
Erysimum repandum L. 25 - 0.15 - 14 - 26.55 -
Chenopodium album L. 25 - 0.05 - 0.6 - 25.65 -
Turgenia latifolia (L.) Hoffm 25 50 0.05 0.15 04 1 25.45 51.15
Vaccaria pyramidata L. 25 25 0.05 0.15 0.2 1.6 25.25 26.75
Lathyrus blephariacarpus L. 25 25 0.05 0.05 0.2 0.2 25.25 25.25
Emex spinosus mpd.C 25 25 0.05 0.05 0.2 0.2 25.25 25.25
Reseda lutea L. 25 25 0.05 0.05 0.2 0.2 25.25 25.25
Silene conoidea L. - 50 - 0.15 - 1.2 - 51.35
Carthamus oxyacantha M. B. - 50 - 0.15 - 0.8 - 50.95
Polygonum aviculare L. - 25 - 0.1 - 14 - 26.5
Amaranthus retroflexus L. - 25 - 0.1 - 0.6 - 25.7
Cardaria draba L. Desv. Subsp. Chalepensis (L.) 25 ) 0.05 ) 04 ) 25.45
O. E. Schulz.
Acroptilon repens (L.) DC. - 25 - 0.05 - 0.2 - 25.25
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Table 5- Scientific name, Frequency (F), Uniformity (U), Mean Field Density (MFD) and Abundance Index (Al) of Weed

species of dryland chickpea fields of Kamyaran county during a) three pinnate leaves and b) podding stages respectively
based on Abundance Index

ol ol Syl SIS E30 2 515 oeSils Codl pas L
F (%) U (%) MFD (Plant m2) Al
Scientific name a b a b A b a B

Galium aparine L. 100 83.33 0.52 0.4 21.85 8.76 122.37 92.49
Convolvulus arvensis L. 100 100 0.63 0.7 3.27 8.16 103.9 108.86
Citrolus colocynthis L. 100 83.33 0.29 0.39 1.7 3.2 101.99 86.92
Scandix pecten veneris L. 66.66 50 0.32 0.22 2.74 2.34 69.72 52.56
Cynodon dactylon L. 50 50 0.24 0.24 3.78 6.79 54.02 57.03
Lactuca serriola L. 50 50 0.23 0.23 3.33 3.2 53.57 53.43
Geranium molle L. 50 16.66 0.21 0.03 2.82 0.4 53.03 17.09

Hordeum morinum L. 50 33.33 0.23 0.17 2 1.6 52.23 35.1
Turgenia latifolia DC. 50 33.33 0.17 0.12 1.99 2.18 52.16 35.63
Silene conoidea L. 50 66.66 0.13 0.13 0.93 0.93 51.07 67.73
Vicia villosa L. 33.33 66.66 0.13 0.34 0.67 1.48 34.13 68.48

Cardaria draba L. Desv. Subsp.

Chalepensis (L.) O. E. Schulz. 33.33 50 0.1 0.13 1.2 2.8 34.63 52.93
Cephalaris syriaca (L) Schrad. 33.33 66.66 0.13 0.33 0.93 2 344 68.99
Tragopogon graminifolius 33.33 66.66 0.1 0.3 0.8 2 34.23 68.96
Glycyrrhiza glabra L. 33.33 - 0.07 - 0.27 - 33.66 -
Conringia orientalis (L.) Andrz. 33.33 83.33 0.07 0.34 0.27 1.76 33.66 85.43
Fumaria vaillantii Lois. 16.66 16.66 0.07 0.07 1.47 1.47 18.19 18.19
Achillea wilhelmsii C. Koch 16.66 16.66 0.03 0.03 0.93 0.93 17.63 17.63
Chrozophora tinctoria (L.) Juss. 16.66 50 0.17 0.23 0.67 1.73 17.49 51.97
Erysimum repandum L. 16.66 - 0.03 - 0.53 - 17.23 -
Cerastium glomeratum Thuill. 16.66 - 0.07 - 0.27 - 16.99 -
Carthamus oxyacantha M. B. 16.66 66.66 0.07 0.32 0.27 2.22 16.99 69.2
Chenopodium album L. 16.66 66.66 0.03 0.23 0.27 1.39 16.96 68.28
Vaccaria pyramidata Medico. 16.66 50 0.03 0.25 0.27 1.42 16.96 51.67
Hordeum spontaneum Koch 16.66 16.66 0.03 0.03 0.27 0.27 16.96 16.96
Lamium amplexicaule L. 16.66 16.66 0.03 0.03 0.13 0.13 16.83 16.83
Helianthus annuus L. 16.66 16.66 0.03 0.17 0.13 0.67 16.83 17.49
Lathyrus latifolius L. 16.66 - 0.03 - 0.13 - 16.83 -
Lotus corniculatus L. 16.66 16.66 0.03 0.03 0.13 0.13 16.83 16.83
Senecio vulgaris L. 16.66 - 0.03 - 0.13 - 16.83 -
Papaver rhoeas L. 16.66 33.33 0.02 0.09 0.07 0.34 16.75 33.76
Neslia apriculata Fisch., C. A. Mey
& Ave-Lall. 50 - 0.27 - 1.73 - 52
Lathyrus blephariacarpus L. - 50 - 0.26 - 1.02 - 51.28
Avena ludoviciana Dur. - 33.33 - 0.09 - 0.53 - 33.95
Glycyrrhiza glabra L. - 33.33 - 0.1 - 0.4 - 33.83
Sorghum halepense (L.) Pers. - 16.66 - 0.17 - 0.67 - 17.49
Polygonum aviculare L. - 16.66 - 0.03 - 0.27 - 16.96
Euclidium syriacum (L.) R. Br. - 16.66 - 0.03 - 0.27 - 16.96
Falcaria vulgaris Bernh. - 16.66 - 0.03 - 0.27 - 16.96

Malva neglecta Wallr. - 16.66 - 0.02 - 0.15 - 16.83
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Table 6- Scientific name, Frequency (F), Uniformity (U), Mean Field Density (MFD) and Abundance Index (Al) of Weed

species of dryland chickpea fields of Divandareh county during a) three pinnate leaves and b) podding stages respectively
based on Abundance Index

Sl SIS &l 2 0515 (le Cadle sl
ole AU F (%) U (%) MFD (Plant m?) Al

Scientific name a b a b a b a B

Galium aparine L. 90.91 - 0.51 - 20.87 - 112.29 -
Tragopogon graminifolius DC. 81.81 81.81 0.49 0.4 8.58 7.49 90.88 89.7
Triticum aestivum L. 81.81 72.72 0.35 0.327 5.09 2.76 87.25 75.81
Turgenia latifolia (L.) Hoffm 72.72 72.72 0.51 0.45 11.56 4.36 84.79 77.53
Scandix pecten veneris L. 72.72 27.27 0.42 0.11 10.76 0.6 83.9 27.98
Convolvulus arvensis L. 72.72 81.81 0.36 0.38 1.98 4 75.06 86.19
Vaccaria pyramidata Medico. 54.54 36.36 0.22 0.145 3.42 1.24 58.18 37.74
Euphorbia helioscopia L. 54.54 81.81 0.16 0.236 2.33 3.27 57.03 85.32
Chrozophora tinctoria (L.) Juss. 36.36 54.54 0.2 0.38 18.33 23.85 54.89 78.77
Polygonum aviculare L. 36.36 54.54 0.22 0.254 24 291 38.98 57.7
Conringia orientalis (L.) Andrz. 36.36 18.18 0.13 0.054 0.58 0.22 37.07 18.45
Chenopodium album L. 18.18 36.36 0.15 0.218 4.58 7.05 2291 43.63
Geranium molle L. 18.18 18.18 0.11 0.091 1.96 24 20.25 20.67

Cardaria draba L. Desv. Subsp. Chalepensis
(L)) O. E. Schulz. 18.18 18.18 0.04 0.054 0.51 0.73 18.73 18.96
Lactuca serriola L. 18.18 27.27 0.07 0.091 0.36 0.51 18.61 27.87
Daucus carota L. 18.18 9.09 0.04 0.018 0.36 0.29 18.58 9.4

Cephalaris syriaca (L) Schrad. 18.18 90.91 0.04 0.45 0.22 3.53 18.44 94.89

Bromus tectorum L. 18.18 - 0.04 - 0.22 - 18.44 -
Anchusa italica Retz. 18.18 18.18 0.04 0.036 0.15 0.07 18.37 18.29
Carthamus oxyacantha M. B. 18.18 18.18 0.04 0.036 0.15 0.15 18.37 18.36
Goldbachia laevigata (M. B.) DC. 9.09 18.18 0.04 0.073 0.73 1.16 9.86 19.42

Silene conoidea L. 9.09 - 0.04 - 0.22 - 9.35 -
Fumaria vaillantii Lois. 9.09 9.09 0.02 0.018 0.07 0.07 9.18 9.18

Falcaria vulgaris Bernh. 9.09 - 0.02 - 0.07 - 9.18 -
Gundelia tournefortii L. 9.09 9.09 0.02 0.036 0.07 0.15 9.18 9.27
Reseda lutea L. 9.09 9.09 0.02 0.018 0.07 0.07 9.18 9.18
Lotus corniculatus L. - 9.09 - 0.054 - 1.38 - 10.53
Lithospermum arvense L. - 9.09 - 0.018 - 0.15 - 9.25
Orobanch ramosa L. - 9.09 - 0.018 - 0.15 - 9.25

Cichorium inthybus L. - 9.09 - 0.018 - 0.15 - 9.25
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Table 7- Scientific name, Frequency (F), Uniformity (U), Mean Field Density (MFD) and Abundance Index (Al) of Weed

species of dryland chickpea fields of Sagez county during a) three pinnate leaves and b) podding stages respectively based on
Abundance Index

ole ob syl ] &3 2 o515 Sle Cadlé padls
N F (%) U (%) MFD (Plant m?) Al
Scientific name

a a b A b a B
Scandix pecten veneris L. 87.5 75 0.5 0.45 8 8.5 96 83.95
Galium aparine L. 75 62.5 0.38 0.43 18.9 10.6 94.28 73.53
Convolvulus arvensis L. 87.5 87.5 0.6 0.60 4.29 6.1 92.39 94.20
Cynodon dactylon (L.) Pers. 62.5 62.5 0.28 0.30 31 8.1 65.88 70.90
Citrolus colocynthis L. 62.5 62.5 0.23 0.23 2.8 3.9 65.53 66.63
Tragopogon graminifolius DC. 62.5 62.5 0.23 0.20 24 2.7 65.13 65.40
Turgenia latifolia (L.) Hoffm 62.5 62.5 0.25 0.25 1.8 1.8 64.55 64.55
Vaccaria pyramidata Medico. 62.5 62.5 0.3 0.30 1.7 1.7 64.5 64.50
Conringia orientalis (L.) Andrz. 62.5 50 0.2 0.18 15 15 64.2 51.68
Triticum aestivum L. 62.5 50 0.15 0.13 14 1.3 64.05 51.43
Emex spinosa Campd. 50 50 0.33 0.33 3.6 3.8 53.93 54.13
Lactuca serriola L. 50 50 0.15 0.15 1 1 51.15 51.15
Silene conoidea L. 50 50 0.18 0.18 0.9 0.9 51.08 51.08
Acroptilon repens (L.) DC. 375 375 0.1 0.10 1.2 2 38.8 39.60
Lotus corniculatus L. 375 25 0.1 0.08 0.7 1 38.3 26.08
Carthamus oxyacantha M. B. 25 25 0.1 0.10 0.8 0.8 25.9 25.90
Falcaria vulgaris Bernh. 25 25 0.05 0.05 0.6 0.6 25.65 25.65
Cephalaris syriaca (L) Schrad. 25 375 0.08 0.13 0.5 0.8 25.58 38.43
Euphorbia helioscopia L. 25 375 0.08 0.10 0.4 0.7 25.48 38.30
Geranium molle L. 25 125 0.05 0.03 0.4 0.1 25.45 12.63
Borago officinalis L. 25 25 0.05 0.05 0.2 0.2 25.25 25.25

Cardaria draba L. Desv. Subsp.

Chalepensis (L.) O. E. Schulz. 25 25 0.05 0.05 0.2 0.4 25.25 25.45

Chrozophora tinctoria (L.) Juss. 12.5 - 0.05 - 14 - 13.95 -
Cichorium inthybus L. 125 25 0.03 0.05 0.7 0.8 13.23 25.85
Polygonum aviculare L. 125 125 0.03 0.03 0.5 0.5 13.03 13.03
Sorghum halepense (L.) Pers. 125 125 0.03 0.03 0.3 0.3 12.83 12.83
Neslia ap”cu'fs:fgnj CAMy& 195 375 0.03 0.10 03 07 12.83 38.30
Chenopodium album L. 12.5 87.5 0.03 0.53 0.3 18 12.83 106.03
Anchusa italica Retz. 125 125 0.03 0.03 0.1 0.1 12.63 12.63
Bromus tectorum L. 125 12.5 0.03 0.03 0.1 0.1 12.63 12.63
Vicia villosa Roth. - 75 - 0.28 - 1.9 - 77.18
Lathyrus blephariacarpus L. - 375 - 0.20 - 1.3 - 39.00
Anthemis cotula L. - 375 - 0.10 - 0.6 - 38.20
Chrozophora tinctoria (L.) Juss. - 25 - 0.10 - 15 - 26.60
Sinapis arvensis L. - 125 - 0.05 - 0.2 - 12.75
Cerastium glomeratum Thuill. - 125 - 0.03 - 0.1 - 12.63
Salvia verticillata L. - 125 - 0.03 - 0.1 - 12.63
Goldbachia laevigata (M. B.) DC. - 12.5 - 0.03 - 0.1 - 12.63
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Figure 7- Dispersal of a) Catchweed bedstraw (Galium aparine L.), b) Field bindweed (Convolvulus arvensis L.), ¢) Shepherd:s
needle (Scandix pecten veneris L.), d) Salsify (Tragopogon graminifolius DC.) e) Volunteer wheat (Triticum aestivum L.) and f)
Dove-foot geranium (Geranium molle L.) during three pinnate leaves stage in dryland chickpea fields of Kurdistan province
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Figure 8- Dispersal of a) Field bindweed (Convolvulus arvensis L.), b) Salsify (Tragopogon graminifolius DC.), c) Sun spurge (Euphorbia
helioscopia L.), d) Shepherd:s needle (Scandix pecten veneris L.) e) Catchweed bedstraw (Galium aparine L.), f) Official coroton (Chrozophora

tinctoria L.) Juss.), and g) Smellmelon (Citrolus colocynthis (L.) Schra) during podding stage in dryland chickpea fields of Kurdistan province
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Introduction: Weeds on dryland chickpea fieldsare the main yield loss factor. Therefore, weed
identification is the most important operation for weed management. Chickpea is one of the most important
crops in Kurdistan province of Iran. Kurdistan province ranked forth and first in area under cultivation of
chickpea and its production in Iran, respectively. This study was carried out in order to identify weed species,
determine the dominant weeds, and develop the distribution maps of dryland chickpea fields in Kurdistan
province.

Materials and Methods: Based on cultivation area of chickpea and the topographic condition of Kurdistan
province, 33 fields were randomly selected in 2013 and weed species were determined in 5 counties, e.i.,
Dehgolan, Kamyaran, Divandareh and Sagez. The selection of the fields in each county was done based on
acreage of chickpea in the county. Weed identification were done at each region, during three leaf and podding
stages of chickpea. These periods were chosen because of easiness identification of weed species at these stages
and the possible recording of weed control practices applied on fields. Demographic indices of weed species
were calculated, and then the dominant weeds were determined. Also the latitude, longitude and altitude of each
sampling point using GPS were recorded. By using these data, the distribution maps of the dominant weed
species in ArcGIS area were produced.

Results and Discussion: The number of weeds observed in this study during period of three leaf stage of
chickpea were 52 species mostly from Astraceae, Poaceae, Apiaceae and Caryophyllaceae families and the most
important weeds in surveyed area based on abundance index were catchweed bedstraw (Galium aparine L.),
field bindweed (Convolvulus arvensis L.), shepherd:s needle (Scandix pecten veneris L.), salsify (Tragopogon
graminifolius DC.), volunteer winter wheat (Triticum aestivum L.), dove-foot geranium (Geranium molle L.) and
great bur parsley (Turgenia latifolia (L.) Hoffm). The number of weeds observed at podding stage were 58
species with most abundant families of Astraceae, Poaceae, Brasicaceae, Apiaceae and Caryophyllaceae and
the most important weeds based on abundance index were field bindweed, salsify, sun spurge (Euphorbia
helioscopia L.), shepherd’s needle, catchweed bedstraw, dyer’s croton (Chrozophora tinctoria (L.) Juss.) and
smell melon (Citrolus colocynthis L.). The most dominant grass weed species was volunteer winter wheat
(Triticum aestivum L.) because of the common crop rotation (Chickpea-Winter wheat). The distribution map of
the dominant weeds showed that field bindweed, salsify, sun spurge, shepherd’s needle and catchweed bedstraw
were seen in all surveyed counties but great bur parsley in Sanandaj, volunteer wheat and sun spurge in
Kamyaran and smell melon in Divandareh and Dehgolan were not seen. The time of tillage for preparing of
chickpea seedbed is spring in Kurdistan province and narrow leaf weeds emerge often in fall but they produce
numerous seeds. The annual weeds had the highest population on chickpea fields because of the annual soil
disturbance, having similar requirements with the annual crop and abundant seed production. Although,
perennial weeds, i.e., field bindweed and salsify caused more problem for the farmers because of herbicides
limitation for this crop and tremendous energy required for hand weeding of this crop for weed control in this
province. It is not easy to control weeds with rhizome and thorn. To determine the abundance index, frequency
and uniformity had a higher values than the mean field density. Higher values for these three parameters for a
particular species indicated that these species were well-suited with the soil and climate conditions in which it
was growing, while higher rates of the mean field density for certain species indicated that they had a higher
competitive or reproductive ability than other species.

Conclusion: The management of weeds on dryland chickpea fields in Kurdistan province is not satisfactory.
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The results showed that field bindweed and salsify were dominant weeds in this study area with high density due
to particular weed management approaches. Therefore, farmers should change their weed management strategies
in these regions. We will be able to make decision based on previously developed weed distribution maps. Better
knowledge of the past and present is a key component for the improvement of the planning that will effect Iran’s
agricultural division in the years ahead. Findings from this study and similar studies are helpful to establish new
ways for the sustainable economic development in Iran’s agriculture.

Keywords: Abundance index, Frequency, Mean field density, Uniformity
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Table 1- Analysis of variance of (mean of squares) the effect of a barley residual on some morphological and physiological
attributes of field bindweed seedling and rhizome
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: Df fresh weight length ! Rhl_zome Fatty Rhizome a-
' concentration acid percent  amylase activity
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Block
o bl e
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amount (BRA)
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Genotype (G)
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GxBRA
s
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Error
CV el ey 8.90 12.1 3.10000 7.0 2.8
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ns, * and**: indicate an insignificant and significant differences at the P=0.05 and 0.01 level respectively.
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Table 2- Comparison effect of barley genotype residual amount on some morphological and physiological attributes
bindweed rhizome
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soil percent ( nmol mint)
10 0.050 3.0 0.12 9.7 7.4
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Local 30 0.030 1.7 0.63 26.0 2.4
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Control sals 0.11 4.2 0.004 4.3 7.8
LSD (0.05) 0.29 3.0 0.002 6.5 1.3
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Figure 1- Regression trend of Malondialdehyde concentration under different amount of residual of barley genotypes
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Table 3- Analysis of variance (mean of squares) of the effect of a barley residual on some attributes of field bindweed rhizome
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S.0v ! Catalase Peroxidase Glutathione GA ABA
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activity activity reductase activity concentration concentration
Block <l 3 0.97" 2.5m™ 2.1 221.6™ 109.2m
Barley s> bl e 3 28" 108.8™ 5.2" 2158.6™ 2228.1"
residual amount(BRA)
Genotype (G) o3, 1 1.5 717 3.9 2342.0™ 2711.2™
GXBRA Ll )lsiox i, 3 1.8™ 20.0" 3.7 1725.1" 2318.5™
Error s 21 0.34 5.1 0.18 241.3 185.0
CV (%) s sy 1.50 5.3 1.70 8.1 11.7
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ns, * and**: indicate an insignificant and significant differences at the P=0.05 and 0.01 level respectively.
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Table 4- Comparison effect of barley genotype residual amount on some physiological attributes of field bindweed rhizome
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S 10 7.1 12.5 7.0 81 34
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oy 039
Local 10 5.0 14.0 115 79 42
ecotype
20 12.8 23.7 12.3 59 52
30 3.3 8.0 4.0 58 52
40 2.8 8.6 3.8 38 75
sl 73 125 7.0 82 32
Control
LSD (0.05) 0.41 1.59 03 10.9 9.6
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Figure 2- Regression trend of ABA under different amount of residual of barley genotypes
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Figure 3- Regression trend of GA under different amount of residual of barley genotypes
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Introduction: Barley is known to be an allelopathic plant and its allelopathic potential on weeds, and some
other crops has been proven. Increasing use of herbicides has an adverse environmental impact and increases the
weed resistance to herbicides. Eco-friendly methods for controlling weeds reduce the amount of herbicide use
and reduce the damage caused by it. Some plants have alternate properties (allelopathies) that can be used to
reduce or stop the growth of other plants, especially weeds. Allelopathy is an interference mechanism based on
any direct or indirect effect (primarily inhibitory) by one plant on another through the release of chemicals that
escape into the environment. Barley (Hordeum vulgare L. ssp. vulgare) is well known for its allelopathic
compounds. The decomposition of barley plant residues in the soil, release numerous allelochemical compounds
such as phenolic compounds, flavonoids, synoglycosides, alkaloids and polyamines. Till now 44 chemicals have
been identified as potential allelochemicals that contribute to its allelopathic activity in Hordeum vulgare. The
present work aimed to study the allelopathy potentials expressed by residues as straw among two barley
genotypes on rhizome growth and physiological attribute of bindweed (Convolvulus arvensis L.).

Materials and Methods: This experiment was conducted in 2013 at Islamic Azad University, Shoushtar
Branch. The experiment was factorial based on completely randomized design (CRD) with four replications.
Four different amounts (10, 20, 30 and 40 g per one kg soil) of two barley cultivars (local ecotype and Sarasary
10) residual were prepared. Rhizomes were harvested from a depth of 30 cm soil and cultivated in the pot. The
culture medium included plastic pots of 30 cm in diameter. The traits included seedling weight and length,
malondialdehyde concentration, fatty acid percent, a-amylase activity, catalase activity, peroxidase activity,
glutathione reductase activity, GA and ABA concentration of bindweed rhizome. The concentration of GA and
ABA hormones was investigated based on the Kamal method. Statistical analysis was made using the SPSS
Ver.13 statistical program. Significantly different means were separated at the 0.05 probability level (p = 0.05)
by the least significant difference (LSD) test. Pearson’s correlation analysis was also conducted among different
variables.

Results and Discussion: Results indicated the effect of genotype, residual amount and their interaction on
rhizome malondialdehyde concentration, fatty acid percent, a-amylase activity, catalase activity, peroxidase
activity, Glutathione reductase activity, GA and ABA concentration. Increasing the amount of residues for the
local genotype caused a significant decrease in seedling fresh weight. The lowest fresh weight of bindweed was
40 g residues of local genotypes, in which was 73.6% lower than the control without residues. Increasing the
amount of local and Sarasary 10 residues in the soil caused a significant reduction in the length of the bindweed
seedlings. The negative effect of local ecotype residual on a-amylase activity was more than modern genotype.
The mixing of 40 g residues of local ecotype and Sarasary10 genotype with soil decreased this enzyme by 38%
and 79.5%, respectively, compared to the control without residues. Increasing the amount of residuals, reduces
gibberellin hormone and increased rhizome the ABA content. The slope of the changes in gibberellin hormone
and the increase of ABA in the local ecotype was higher than the modern genotype. Antioxidant enzymes
increased in response to an increase in the amount of residues up to about 20 grams in the pot and then decreased
significantly. Reducing antioxidant enzymes at high levels of barley residues led to an increase in the amount of
fatty acids and Malondialdehyde, indicating the peroxidation of the cell membrane. In general, the residuals of
local genotype compared to cultivar Sarasary 10 had a more harmful effect on all studied traits of bindweed
rhizome and seedling. It seems that in areas where bindweed is dominant, it is possible to use local barley
residuals to reduce the damages.

Keywords: a-amylase, Allelochemicals, Antioxidant enzymes, Germination, Hormones
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8- Digitaria sp.

9- Setaria sp.

10- Sorghum halepense
11- Solanum nigrum
12- Physalis sp.
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1- Euphorbia maculata

2- Chenopodium album
3- Portulaca oleracea

4- Malva sp.

5- Datura stramonium

6- Amaranthus retroflexus
7- Echinochloa sp.
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6- Cyperus rotundus
7- Ipomoea spp.

8- Abutilon theophrasti
9- Sonchus sp.
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1- Cucumis melo var. agrestis
2- Cleome viscosa

3- Convolvulus arvensis

4- Cynodon dactylon

5- Setaria sp.
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Table 1- Physical and chemical characteristics of soil in different depths

(o sBle) s
Depth (cm)

(Soil characteristic) S5 sla 339

0-15 15-30 30-60 60-90

(PH) a0l 72 73 73 73

CEC (dS M) (yi0 p (uiesjiomwd) Job5 JB (slogyguls oy 135 127 142 141
(Organic carbon (%) ) JI cp)S 2oy 1.5 1.1 0.6 0.4

((%)Total nitrogen) Js' ;59,5 do)d 015 011 006 0.03

( Available Phosphorus (ppm)) (yssbee ;5 ceomd) o yiwd S 4oud 8.6 4.8 2 1.01
(Available potassium (ppm)) (ygabee 3 Ceomd) wyiwd b8 puwly 333 220 108 70
(Bulk density (g cm™3)) (caSe jio ko p p)5) 6l ogaxe o5y 1.44 141 14 14

(Soil texture) S cal
(Clay %) s 200
(Silt %) o 10y
(Sand %) awle o)

(Water content) s Ul (slgine

28 30 34 33
54 52 52 52
18 18 14 15

(Saturation point (%) (0m)) ( ez Lo )d) gl alais 499 522 51.9 60
( Field capacity (%)(0m)) ( oz 3u0)d) =l); cud b 21.7 27 6.27 7.27
( Wilting point (%)(0m)) ( ez Loyd) mls (53,03 dlaks 13.1 123 9.8 9.8
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3- Post-emergence (PO)
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1- Pre-plant(PP)
2- Pre-emergence(PE)
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Table 2- EWRC scale to phytotoxicity evaluation of soybean and weed

. jacile (ST Lgw (iSTy
0 yo0 Weed control Soybean phytotoxicity
A . . Lgus 4 € ylnss 7 iy
;Zoi:: A ooy 9”’30 b(:an ey
Weed control% Description ybean Description
phytotoxicity
1 100 J"K d.\yb 0 U;‘)) °lﬁ§ '3)5‘1“”c ()““‘n’l; L Q)L““$ O9%
Complete kill No effect
. alie (s WS by o sl (S S5y by )lus
C9> )L:*“J.)Lv K T
2 96.5-99 1-25 Very slight effect, some stunting and
Excellent N e
yellowing just visible
bl ol ekl (Jg paad (o5 ©jlus
3 93-96.5 i 2.5-7 Slight effect, stunting and yellowing effect
Very good .
reversible
Collas o s=hi oS » piluly bwgte ©)lus
4 87.5-93 j 7-12.5 Substantial chlorosis and or stunting most
Good- acceptable -
effect probably reversible
5 80-875 Moderate but not Cgllae o5 ke 12.5-20 =h; aLS » )L\ﬁl_w JM,.O U)L.»
generally acceptable Strong chlorosis/stunting, thinging of stand
6 70-80 sl 20-30 Gehi ol St 2l
Fair Increasing severity of damage
7 50-70 el 30-50 DSl 2 o s )l
Poor Increasing severity of damage
8 1-50 Cixd jlalgo 50-99 = oLS Jol da-ylj S oyls
Very poor Increasing severity of damage
9 0 None b 9 Mals 100 =hielS Jol5 ol

Total use of plants and yield
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1- Convolvulus arvensis
2- Heliotropium sp.

3- Cucumis melo Var. agrestis
4- Portulaca oleraceae

5- Echinochloa colonum
6- Amaranthus retroflexus
7- Amaranthus blitoides
8- Euphorbia maculata

9- Abutilon theophrasti
10- Physalis sp.

11- Ipomoea sp.

12- Chrozophora sp.

13- Solanum nigrum

14- Cyperus rotundus

15- Sonchus sp.
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Table 3- ANOVA of mean square of weed density, fresh weight and dry weight and their decrease percentage than control
treatment under examined treatments

b jpdledlasi ol plallae,y  dle g5y pjg el el dle SWES (5 gy RS Mo
s Sl SeeTon aeajadle Yo pge Cajpdle Yo pgm pdle s
el &r wld & 5 wald 4 & 5o 2L &) S
Source of Degree of Weed density in Decrease% of Weed Weed fresh Decrease% of fresh Weed dry weight in Decrease% of dry
variation freedom 0.25 m? density than control weight in 0.25 m2 weight than control 0.25 m2 weight than control
Sy 2 0.024" 0.65™ 0.46™ 0.23m™ 0.37™ 0.09™
oS dls 17 0.099™ 0.19" 0.21™ 0.17" 0.28™" 0.20"
los 34 0.040 0.10 0.060 0.08 0.070 0.10
Ol s o 20.42 19.96 9.32 17.58 12.55 19.40

s 3 pme il T Jlein] prdans > SBMAI™ 5 o/Y 5 a0 )3 ) o yd O Jlein] prdaws (> lEMS] FEE F2

[ —

and "™ are standing for significant differences at 5, 1, 0.1% level and no significant differences, respectively.
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control treatment

Table 4- The effect of examined treatments on weed density, fresh weight, dry weight and their decrease percentage than

. s i o8 it
1y OREaen ies oy oier e
w51y 15 . nie sl G039 e
i o o1 s 0l o%e s
o sl . L . L
jpadle jadle Gadle 5 ,adle s
“JYo sypcile
£ & Cand ALY & S /Y0
< &0 o A S
KW X KW
& & wls
Weed Decrease% of \f/:{ee:ﬁ th?}el,ﬁ;i% Weed dry Deg;e:jase%
Treatment density in Weed density B ! weight in orery
0.5 m? than control weight in weight than 0.5 m? weight than
0.25 m? control control
1 (PP) S5 b bgle S 51 8,k 53 2 Y/0 oyl yliy 5 10.33 abc 30.69b-d 576.7 abc 33.04a-f 153.2 abc 38.26a-d
2 (PP) S5 L boglce S 51 3 ,liS 55 )5 6hS +/D 90 0 7.67 abe 35.80a-d 14916 29.56b-f 42192 33.50b-d
SB L blses cuiS 5 b kS 55 y2d Y dlyslis 5+, 53 p,SolS +/0 (pjgm &
3 2 bl SIS 51 U8 e 2 2 (PP‘;”J) s I 2SS i e 56.32ab 417.4 abe 54.46a-d 116.4 abc 55.51a-c
4 (PP) S L bl s 31 5 ) 5y +/5 bl 9.33 ahc 39.77ab 670.9 abc 13.35f 212.7ab 8.71d
5 (PP) S5 b boglca S 51 3 ,lSa 55 32 +/A pubilley 8.0 bc 81.60a 291.8¢ 69.78ab 818a 72.27ab
6 (PE) Jgaome (b s 5l Judg culS 5l any alioldy )l )3y «/VO (148)9l8 S 9.33 abc 37.58a-d 626.2 abc 47.50a-e 172.7 abc 36.51a-d
7 (PE) Jgazmo oy s 3l Jug S 5l am aloldM [liSan )3 2 ¥ i sty 9.67 abc 24.70cd 510.4 abc 15.55¢-f 149.0 abc 22.27a-d
8 (PE) Jgamo b o 5l Judy caS 3l s alolodly )l 5 12 /5 pobiljloy) 11.67 abc 9.23d 874.2a 16d-f 297.8a 19.80cd
9 (PE) Jguaro (ydb juws 5l JuBg S I dmy aloldy jUSa j> yid +/A 4oblilay) 8.33 abc 43.67a-d 595.1 abc 39.96a-f 157.8 abc 50.36a-C
i By S 3l aw dlolodly S 5yl +/5 Hoblileg! +,lSa o N R
o Bl 5 2 5 [ P IV eisee 6.33¢ 67.22a-c 341.9 be 72.69ab 94.2 be 76.05ab
(PE) Jpao (18 o
o 1 By S 3l ey AlslaMy 1S 3 y2d /5 publile] +)bSa 3 ) V/8 cpllio sty
po el e 2 TR A s babe 71.56ab 412.9 abc 69.45ab 150.8 abc 74.06ab
(PE) Jgazee (45
12 (PO) jymiile (S pF—F aloyo )3 Jguammo jaw jl dayliSon )3 2 +/D (4dy6ld S 16.33ab 20.63d 837.0 ab 23.70¢c-f 295.4a 19.50cd
13 (PO) syncile (5 pF=5 als o 3 Jguace o 5 dus ,lS)> y2d VO 930 16.0a 12.28d 494.4 abc 39.72a-f 161.2 abc 23.20b-d
14 (PO) 5 pcile (S pF=F al o )3 Joamo juw jl dn LS )3 /5 ullilesl 10.33 abc 24.63a-d 628.6 abc 17.56ef 139.0 abc 10.78cd
15 (PO) 5 pcile (S p¥F=F al o 1> Joamo juw jlan S )3 yud +/A 1okl 13.33 abc 20.63d 409.4 abc 57.80a-C 132.4 abc 48.74a-c
F-5 s yo )3 Jpaseo jow j da 1S 2V g5k 1S 55 2l +/5 bl
T 702 Jpame oo 2 ’J Opilie 1 > A TP sl 10.0 abe 36.93a-d 530.8 ahc 35508 168.1 abc 29.63cd
(PO) jyaile
¥—5 al> o > e 5w H LS 30 i ) gl +, LSy gl /8 bl
yo 202 Jyas oo Sl S ’"J e Ty 35.00a-d 605.4 ahc 44.882- 179.6 abc 49.03a-c
(PO) ;,pcils
18 (s Cug) jymiile (ot aalis 167d 81.60a 52.3d 94.86a 10.1d 96.05a
(Means with the same letter are not significantly different from each other (P>0.05)) At I3 gine Juoy> O prbaus )3 (g,lal Ha3 j1 S jtio g (gl (sloylos
o lojl s low il Cod w390 Oldo Ol po (1le (wilyylg 433505 -0 Jean
Table 5- ANOVA of mean square of increase percentage than control treatment for examined traits
HIKEY) Sy 039
dayd dgrdlaad . o - i ..
i sl AlS oSl AN Swis aldslani 15 439 3 Slos
Olpts be 351 +/0 3 Lgw
y . Lgw &g 2 Lgw digr 0 Ay @ omegr digrp > Lgw aild ails
e .
Dy g Lo
Source of Degree Soybean  Soybean Brﬁnc Node Pod Soybean Seed tsh%){z(;iré Seed
. f lant/0. lan number number. - number. :
variation o plant/0.5 pia t numbe umber/ umber/ biomass umber/ seed yield
freedom m height plant plant plant ;
r/plant weight
1332.62 2654.11 236.70"
Sl 2 0.07m™ ns 1.43™ 12.33™ 6.31" o 8.30" 936.20™ s
. - 305.74" * 1886.71" *
oS dle 17 0.21 S 1.52m 3.90m™ 6.47" 339.70 8.08™ s 316.16
s 34 0.081 222.31 131 251 4.24 184.38 4.54 1739.71 148.23
Olyss o b 17.19 14.46 16.83 10.68 32.26 17.78 30.32 23.43 30.95

s I3 xe e A0 Jlein] e 53 GBMET ™ g /Y 5 ho )3 Y o yd Ol e 5 lEMS] FEE 2%

* Ak kk

,~and "™ are standing for significant differences at 5, 1, 0.1% level and no significant differences, respectively.
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Table 6- The effect of examined treatments on increase percentage of thousand seed weight and yield and decrease
percentage of soybean plant height than control treatments

S Plgw digralani 0395 Camnyy  4ild 3,Slos
Treatment o gilw O« ©05hS Law 3 0,558
xg Soybean plant SUSa 45 s
- number/0 cm Soybean  Yield kg/ha
biomass
kg/ha
1 (PP) 15 L bogloks S 51 LB USm 55 52 VIO oyl sliy 5 3.33b 3535 1 760d
2 (PP) S L Lglsen it j1 8 )lSn )5 p S5k /0 (ypjom oo 2.33 abede 5148 bedef 659 d
3 (PP) S b bglses S 1 L3 S 15 20 VIO gl )5 13 p,SolS /0 ypom oo 2.0 bede 7828 abed 1517 bed
4 (PP) S5 | bglsen S 5 i 1S, 2 /8 bl 40a 5229 bedef 1872 abed
5 (PP) S | bglis S 5 L S 15 52 +/A iyl 3.0abe 6532 abcdef 1769 abed
6 (PE) Jypae (05 juw 5 by cuss 31 A aloladly S 45 2 VD 05”155“5\ 1.0e 4355 def 2141 abcd
7 (PE) Jguaeo (35 o j1 By caS 5ty aAlolodly i )3 2 ¥ llio sy 1.67 cde 5453 bdef 1348 bed
8 (PE) Uguasme (05 s 31 by €S 31 ey ALolidly JiSn ,5 j2 /5 ,blilay] 1.67 cde 3919 ef 1177 bed
9 (PE) Jguaeo (35 o 31 iBy a8 51 oy ALolidly i 3 2 /A Loy 2.0 bede 5755 bedef 1178 cd
10 (PE) Useamo (3 5w 1 iy €S 31 dny dlolidly JUSm 55 2 /5 blilag) +)5S 15 p,SolS /Y (3350 550 2.33 abcde 5431 bedef 2110 abed
1 (PE) Jsaio (3 oo j) By cuS 5 oy ooy U )3 2 /8 ublilog] +)Lm )3 20 Y/O opllio sy 133 de 7200 abcde 2620 abc
12 (PO) jyncile 5,5 alo yo )5 Jguao suus 51 da)liS 13 2 /D (33,98 suS] 1.33de 8285 ab 2381 abed
13 (PO) jyncils (5 ,¥-5 als 1o )3 Juasen sums 3l dny 1S5 ) VIO g5kt 2.33 abede 7080 abcde 673d
1 (PO) jyacile (55 Al yo )3 Jguamco jow il dus 5l 53 j3d /5 1ubilley) 3.33 abc 4785 cdef 997 cd
1 (PO) jypcile (5 p¥=F alyo )3 Jpaeo jow jldmy 1S 53 1 /A ] 3.0abe 8731 abe 31822
16 (PO) jyncile 5, ¥5 als po 1> Jpuaa s 3l des 1S i\ (gl +,ka 53 2l + /5 0bljles) 2.67 abed 5287 bodef 2952 ab
w (PO) 5pncils (5 pF—F als yo 3 Jguameo juw 5l a5l 53 i) ) wedslS +,la 53y /5 ko) 1.33de 6367 abcdef 1181 cd
18 (Lsiod Oog) il 9y Al 3.67a 983la 2394 abc
LsD 1.64 2985.3 1609.3

Means with the same letter are not significantly different from each ) s s sxe 2oyd & gaw ,d (gylel s j1 S rie By gyl (clayle
(other (P>0.05)
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Evaluation the Effect of Imazethapyr, Pendimethalin and Oxyfluorfen in
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Introduction: Soybean is one the strategic crops which contributes to provide a part of food in 43 countries.
Soybean planting area and production in the world are 102 million hectare and 261 million tonnes respectively.
Its planting area was 764000 ha in Iran in 2013. Mazandaran, Guilan and Golestan are the most soybean
producing province in Iran. Golestan with 53405 ha and 90000 tonnes production is the first soybean producer in
Iran. Weed competition is considered one of the most important inhibitor factors, which not only causes yield
losses but also, reduction in quality by interference in soybean growth and development. Yield reduction by
weeds was reported by 28% under the Caspian Sea climate. Mean yield loss for one plant/square meter, has been
reported up to 30% and it may reach to 80% in higher weed density. Therefore study of soybean weed control is
avoidable.

Materials and Methods: In order to control weeds in soybean fields, an experiment was conducted as
Randomized Complete Block Design (RCBD) with three replications in Gorgan agricultural research stations in
a field that had enough weed infection. The treatments were triflutalin (treflan 48% EC) 2.5 I/ha, metribuzin
(sencor 70 % wp) 0.5 I/ha, metribuzin 0.5 I/ha+ trifluralin 2.5 1/ha, imazethapyr (persuite 10% SL) 0.6 I/ha,
imazethapyr 0.8 I/ha as pre plant, oxyfluorfen (goal 24% EC)0.75 I/ha, pendimethalin (stomp 33% EC) 3 I/ha,
imazethapyr 0.6 I/ha, imazethapyr 0.8 I/ha, metribuzin 0.3+ imazethapyr 0.6 I/ha, pendimethalin 2.5 I/ha +
imazethapyr 0.6 I/ha as pre-emergence, oxyfluorfen 0.5 I/ha, bentazon (basagran 48% SL) 1.5 I/ha, imazethapyr
0.6 I/ha, imazethapyr 0.8 I/ha, bentazon+ imazethapyr 0.6 I/ha, cletodim (select super 12% EC) 1l/ha +
imazethapyr 0.6 I/ha as post-emergence at 4-6 leaf stage and weed free treatment as a control. Plot size was
1.4mx10m. Seed rate, row spacing, cultivar and other cultivation method was done by conventional method.
Each plot was divided to two parts, which one part was treated by herbicides and the other part was held
untreated and considered as control treatment. In weed free check treatments, weeding was done with 10 days
interval but in weedy check no weeding and no chemical weed control was done. To investigate the effect of
treatments on weed number, weed fresh and dry weight, a quadrate of 0.5 x 0.5 m was fixed in each plot (so that
it represents the weeds of whole plot). Before harvesting, all of the emerged weed species in fixed quadrates
were identified, counted and their dry weight was measured after drying in 75 celcius degree oven for 72 hours.
At harvest 5 plants per plot were randomly selected and yield components were measured. For yield, two 0.5 m?
quadrates were harvested in each plot and grain yield and biomass were determined. Qualitative evaluation of
soybean, which includes chlorosis and necrosis in leaves, was done based on EWRC standard method. Data
analysis of variance was performed using SAS software version 9.1 and the means were compared using LSD
test at 5% level. Since field data were not normal, a logarithmic and root square (»’m ) transformation was

used to normalize data.

Results: The results showed that all treatments caused reduction in weed number percentage than control
treatment. The highest reduction was observed in imazethapyr 0.8 I/ha (pre plant) at par with hand weeding
treatment. Pendimethalin 2.5 I/ha + imazethapyr 0.6 I/ha, metribuzin 0.3+ imazethapyr 0.6 I/ha as pre emergence
had the next rank. The highest yield after hand weeding was obtained in imazethapyr 0.8 I/ha (pre plant)

1- Assistant Professor, Plant Protection Research Department, Agricultural and Natural Resources Research and
Education Center of Golestan, AREEO, Gorgan, Iran

(*- Corresponding Author Email: m.younesabadi@areeo.ac.ir)

2- Weed Researcher, Plant Protection Research Department, Agricultural and Natural Resources Research and
Education Center of Mazandaran, AREEO, Sari, Iran

3- M.Sc. of Weed Science, Plant Protection Research Department, Agricultural and Natural Resources Research and
Education Center of Golestan, AREEO, Gorgan, Iran

4- Weed Researcher, Plant Protection Research Department, Agricultural and Natural Resources Research and
Education Center of Golestan, AREEO, Gorgan, Iran

DOI: 10.22067/JPP.2021.32671.0



WO ldS ol 52 g §ypslocile J 58 50 (59 )9l o 9 radliogeiiy < 5agUl3kas! o S cile 13T (om

followed by pendimethalin 2.5 I/ha + imazethapyr 0.6 I/ha and imazethapyr 0.8 I/ha as pre emergence. Therefore
based on the results of this study using of imazethapyr 0.8 I/ha as pre plant or pre emergence are recommended
for weed control in soybean fields and mixing of this herbicide with pendimethalin is also conducive to
increasing the herbicide spectrum. Application of this herbicide (imazethapyr 0.8 I/ha) at 4-6 leaf stage of weeds,
to obtain higher yield is possible too. The results of this experiment showed that some of post-emergence
herbicides caused a little phytotoxicity on soybean (oxifluorfen 0.5 liters / ha (20%), Bazagaran + Persoite
(15%), Coltodium + Persoite (10%), Bazagaran (5 to 10%), Persuite 0.8 liters per hectare (lower than 5%)). It
should be noted that the phytotoxicity of all treatments was eliminated in the later stages of growth.

Keywords: Chemical control, Dinitroaniline, Diphenylether, Imidazolinones, Phytotoxicity
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Figure 1- Cold plasma jet machine that has been used in this research. It consists of three main parts, power supply set with
voltage of 10 kV, power of 80 watt and frequency of 58 kHz, gas storage capsule and tubular electrode and its nozzle which is
the outlet of cold plasma current.
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Table 1- Analysis of variance (mean of squares) for investigated traits of sunflower as affected by experiment treatments
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Sources of variation &350 b 100 seed Biological yield Grain yield Coild g Oil yield Js
Df Seed number Weight Harvest Total weed dry
per head index weight
Sob 2 20260.36 ™ 0.863™ 6723.961™ 84754.556 ™ 32.167™ 56632.611 ™ 4871.05™
(Block)
Jdws
(Control) 2 139287.50 28.959" 61254412.033 ™ 5016116.133 ™ 128.248 " 1132078.019 ™ 1927800.16™
(Pretreatment) 5 15835.07 ™ 2.739™ 3282412.486 " 821307.047 ™ 376.254 " 107178.925 ™ 78848.16"
RS X e Sy
(Pretreatment x 10 46751.74 ™ 4.864™ 6502641.010 ™ 1415563.094 ™ 1462117 399936.215 ™ 78848.16™
Control)
s
Error 34 12069.79 4.081 1303952.498 378489.490 30.899 64116.284 1840.64
(340)3) Slyenis
CV (%) 13.60 14.08 15.23 17.23 11.04 11.45 2271

Ao (U ) o sime Sgli5 gy pae ™ 5003 0 5\ Szl a3 (g loisine il iy
*and * significant at 1% and 5% respectively and ™ non-significant different.
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Figure 2- Interaction effect of experimental treatments on weeds dry matters
Similar letter(s) on columns represent not significantly different at the 5 % probability level (LSD) test.
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Figure 3- Interaction effects of experimental treatments on the seed number per head of sunflower
Similar letter(s) on columns represent not significantly different at the 5 % probability level (LSD) test.
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Similar letter(s) on columns represent not significantly
different at the 5 % probability level (LSD) test.
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Figure 5- Interaction effect of experimental treatments on biological yield of sunflower
Similar letter(s) on columns represent not significantly different at the 5 % probability level (LSD) test.
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Figure 6- Interaction effect of experimental treatments on seed yield of sunflower
Similar letter(s) on columns represent not significantly different at the 5 % probability level (LSD) test.
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Figure 7- Interaction effect of experimental treatments on sunflower oil yield
Similar letter(s) on columns represent not significantly different at the 5 % probability level (LSD) test.
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Figure 8- Interaction effect of experimental treatments on sunflower harvest index
Similar letter(s) on columns represent not significantly different at the 5 % probability level (LSD) test.
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Effect of Pretreatment of Sunflower (Helianthus annuus L.) Seed with Cold
Plasma on its Yield and Yield Components in Competition with Weeds
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Introduction: Sunflower (Helianthus annuus L.) is a major worldwide oilseed crop that develops slowly
during the initial weeks after planting. Weed competition with sunflower during the first four weeks after crop
emergence can reduce sunflower yield significantly. Promoting seed germination is the most direct way to
improve sunflower growth and competition with weeds. Per-treatment of seed by cold plasma through
accelerating seed germination can increase competitive ability of plant with weeds. Cold plasma treatment
significantly increased wheat growth and yields. Thus, increasing plant growth can improve competitive ability
of it with weeds. The aim of this study was to investigate the effect of cold plasma treatment on growth and yield
of sunflower in competition with weeds.

Materials and Methods: This experiment was carried out as factorial based on randomized complete block
design with three replications at Shahrood University of Technology (latitude of 36° 25 'N and longitude of 54°
57" E with an elevation of 1345 m) in 2016. Experimental factors were including cold plasma at six levels:
control, hydro-priming of seeds for 10 hours, pretreatment of seeds with cold plasma radiation for 15 and 30
seconds, hydro-priming of seeds for 10 hours + cold plasma radiation for 15 and 30 seconds and weed control at
three levels: control (no weeding), weeding all season and application of trifluralin (1200 g. a.i. ha™). Dielectric
barrier discharge plasma jet was operated in ambient air under sterile conditions in the laboratory of Faculty of
Physics, Shahrood University of Technology. After seed priming in distilled water for 10 hours, sunflower seeds
were taken in petri plates and treated with the plasma for determined times. Seeds were planted in the field
immediately after cold plasma treatment. Seed number per head, 100 seeds weight, harvest index, biological,
grain and oil yield of sunflower and weed dry weight were recorded. Statistical analyses of data were performed
with statistical software MSTATC. Significant differences between means refer to the probability level of 0.05
by LSD test.

Results and Discussion: The results showed that seed number per head, biological and grain yield, harvest
index, oil yield and weed dry weight significantly affected by interaction effects of treatments. Results showed
that biological, oil and seed yield of sunflower decreased by 62.76, 56.11 and 55.86% in weed-infest than weed-
free treatments respectively. Seed number per head and biological yield of sunflower significantly increased by
using different pretreatments methods than control in the weed-infest conditions. Also, pretreatment of seeds
with cold plasma for 30 seconds increased oil and seed yield of sunflower by 68.8 and 58.5 percent respectively
in the weed infest treatment than control. The plasma treatment of soybean seeds up to 2 min showed positive
effects on their germination rate and seedling growth. Cold plasma has essential roles in a broad spectrum of
developmental and physiological processes in plants, including reducing the bacterial bearing rate of seeds,
changing seed coat structures, increasing the permeability of seed coats, and stimulating seed germination and
seedling growth. In addition, plasma treatment also could improve the physiological metabolism of the plant,
such as de-hydrogenase activity, superoxide dismutase and peroxidase activities, photosynthetic pigments,
photosynthetic efficiency and nitrate reductase activity. It seems that hydro-priming technique and cold plasma
irradiation with improving seed germination and seedling early growth can led to more and faster germination
and better competition of sunflower plants with weeds.

Conclusion: Based on our results, pre-treatment of seeds by cold plasma and hydro-priming in addition to
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reducing weed biomass, could significantly improve the growth characteristics and yield of sunflower through
increasing crop competitive ability with weeds.

Keywords: Hydropriming, Integrated weeds management, Non-chemical control, Trifluralin
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A, B, C AND D represent 0, 1, 2 and 3 adjacent plant
M: main plant, R: right side of plant biomass, L, left side
of plant biomass
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Figure 1- Measurement of the rule and altitude in lower
part of red bean canopy to estimate the slope
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Table 1- Effect of different levels of Adjacent on different grow indices on red bean

e A0 Al A2 A3
Tre;t;nent gPeed (g Ggr ) U ylazmen G T U G,lpomed AR B
Without adjacent  Adjacent with 1 plant  Adjacent with 2 plants  Adjacent with 3 plants
29 oy ‘\;z)‘»F;s 295 o 0.65(a) 0.62(ab) 0.60(ab) 0.50(b)
Fr
(s5) S 039y
35(a 23.9(b 23.1(b 22(b
Leaf Dry matter(g) @ ®) ®) ®)
s 2L
” ‘“I-i”lj"” 0.7985(a) 0.60425(h) 0.5455(ab) 0.51325(ab)
(@rerie) iyl o> 0.6385(a) 0.52975(ab) 0.49725(ab) 0.372(b)
canopy Area (M?)
(Foil) S o> Jolo 4.55(b) 4.925(ab) 5.09(a) 5.375(a)
Petiol length(cm)
Jsl Sr gy ezl 0.63(h) 0.70(b) 0.85(b) 1.35(a)
Leaf tan
(pale) S5 £l 28(a) 19.75(h) 21.125(b) 24(ab)
Height(cm)
(pS) Bl Si5 o35 27.8(a) 22.2(b) 23.4(b) 27.8(3)
Shoot dry matter (g)
(p5) JS S s 62/8(a) 46/1(b) 46/6(b) 49.8(b)
Plant dry matter (g)
(ps5) o 23 s 18.2(a) 14.8(ab) 11.4(b) 10.7(b)
Left LDM(Q)
(p5) cl, S5 0 16.9(a) 9.3(b) 11.8(ab) 11.3(ab)
Right LDM (g)
(202) ol 08 0.96(a) 0.76(b) 0.98(a) 0.96(a)
Plant Symmetry (%)
(asils) 2 Sz 0.4195(a) 0.41225(a) 0.2705(ab) 0.22225(b)
Left LAI (cm)
(ocsBbs) sy S s 0.379(a) 0.192(b) 0.275(ab) 0.291(ab)
Right LAI (cm)
(323) oS ()85 0.95(a) 0.63(b) 0.99(a) 0.86(a)

Plant Symmetry (%)

1- Leaf Aria Index
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Same letters in each row indicate no significant difference

LDM: Leaf Dry Matter
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Figure 2- Effect of number of adjacent plants on 1. Light quality 2.Leaf dry matter 3.LAI 4. Volume of canopy
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Figure 5- Number of adjacent plants on red bean leaf dry matter
Left (opposite to neighbor plants growth) and right (toward neighbor plant growth)
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Introduction: The light received by plants is composed of different types of wavelengths (sanged from
ultraviolet to infrared). The region among 400 nm to 700 nm is what plants use to drive photosynthesis, typically
referred as Photosynthetically Active Radiation (PAR). Plants are so proper light filters. Leaf chlorophylls and
carotenoids absorb and use most of the R light available for photosynthesis, but reflect or transmit most of the
FR light, those parts of light which transmitted through vegetation, depleted in red and strongly enriched in far-
red even before direct shading takes place. The natural R:FR ratio varies from 1 to 1.2 in sunlight above a
canopy, gradually decreasing to lower to 0.2 under a dense canopy. Red to Far Red ratio (R:FR) is considered as
an indicator of the light quality. Plants are able to detect changing in light quality via their phytochromes.
Understanding the decrease of light quality create a series of reactions in the plant such as stem elongation,
reduction in stem diameter, and reduction in shoot and root biomass and so forth that are known as shade
avoidance syndrome (SAS). In this research, a pot experiment established to evaluate the effects of neighboring
on shade avoidance mechanism in red bean (Phaseolus vulgaris).

Material and Methods: Pot experiment was conducted based completely randomized designs with four
replications at the Research Greenhouse of Ferdowsi University of Mashhad, 2016 and 2017. The treatments
included the red bean (Phaseolus vulgaris) growth without neighboring and 1, 2 and 3 red bean plants as
neighbors. In each pots (23 cm diameter and 21.5 cm height), 3 to 4 red bean seeds (Straight, Derakhshan) were
planted and finally one plant was selected and kept for 45 days. The distance between each treatment was one
meter for keeping plants away from mutual shading. In each treatment, 25 cm distant was considered between
pots. After 45 days, R:FR ratio was measured beneath the canopy using a quantum sensor (SKR 200 model)
subsequently, the main plant were harvested and some traits were measured. Shoot height, petiole length, and
area of canopy, first leaf and plant symmetry. Then plants separated into leaves and stems. After measuring the
total leaf area using LI-3000 area meter, plant parts were oven-dried at 80°C and weighed. The analysis of
variance (ANOVA) for completely randomized design was performed for all responses using PROC GLM in
SAS 9.3. Treatment means were compared using either the LSD test or single degree of freedom contrasts.

Results and Discussion: Result of this experiment showed that by increasing the number of neighboring
plants to 3 plants, the light quality (R to FR ratio) decreased down to 0.5 in 3 plants neighbored treatment.
Accordingly, changing the light quality influenced the traits reactions. By increasing the adjacent plants number,
shoot and plant height were increased. The highest plant (28 ¢cm) and shortest (4.55 cm) petiole length was
recorded in the non-neighbor treatment. To measure the leaf biomass, plants were separated into the left (that
part of plant with growth opposite the neighbor) and right (toward neighbor plant growth). Result showed that in
the trait with 1 plant in neighborhood, symmetry of plant was impaired (0.23 percent). In the trait with 3
neighbors, the first leaf angle was 1/35 that indicates plants attempt to reach towards high light quality. In this
experiment, plant symmetry and plant angle was proposed as a shade avoidance syndrome. One main result in
this experiment was reduce in area of canopy and reduction in lateral growth and production of branches in plant.
In some crops such as legumes, lateral expansion to making pods is the main part of yield. Reaching out for light
and increase in plant height would suppress the lateral growth which impact the productivity of plant. Moreover,
diminish in leaf aria index reduce the leaf dry matter, as the main photosynthetic organs decreased. Finally,
result of this experiment and those study on shade avoidance effect on crop destiny, should be considered in
yield gap estimation. In these sort of experiments, total icons involve in yield diminish is considered except
shade avoidance. Role of light quality also should be noted in future studies.
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