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Table 3- Comparison of the average of aerial part fresh and dry weight of tomato cultivars inoculated with root-knot
nematode, Meloidogyne javanica

o35 w9 oS (59 sl S Sl 5
(Cultivar) Aerial part fresh weight (g)  Aerial part dry weight (g)
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(0w )lxe Juge)HuNgarian Mobil 44.3c 6.83bc
Early Urbana 35.54d 6.26¢
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Means followed by dissimilar letters in a column are significantly different (P<5%) based on Fisher's LSD test.
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Table 4- Analysis of variance of nematode parameters of tomato cultivars inoculated with root-knot nematode, Meloidogyne

javanica
(MS) ey po (ke (MS) ey po (nSke
daxy sy S
5 o3a3 Slasd £ sluss 5 Y slass £
- 5T 0395 dlaxs P JEdans a5 9 13 o35 Slaws o2l Conman L
W & & g - b .
Bl df No. of ) aiy 4 of NO. ) diy, a5 0393 @93 O No. of ) adu, Total ) )
(s.0.v) egy of f No. ) S .
No. of ) . (eggs/root (population  Reproductio
(masses/root (galls/root eggslegg  (of J2s/soil (n factor
(mass
Cultivar 5 343572# 5 2422476 73154*  40847753*  1864090725*  2329340926** 258.82+
Error 17 8433 24 34038 18041 107318 19863929 20268725 2.25
CV (%) 19.98 19.29 18.78 9.36 12.49 11.49 11.49

il o (ool (glaylyST L) Jaleiol (B3las MolS )b wlwlyy sy )3 656 0395 dlaw ol o )d V Jlein] grdaw )3 I3 jixo s
**: significant at 1% of probability. The results of number of egg mass/root are based on unbalanced completely randomized design.
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Table 5- Comparison of the average of nematode parameters of tomato cultivars inoculated with root-knot nematode,
Meloidogyne javanica
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(No. of egg galls/root) 0.0 €99s/e99 o of J2S/s0il 0.0 population)
masses/root mass) ( ) eggs/root)
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ALYSTE F-1 7.59¢ 28.40d 584.24b 420.13f 460d 880.1d
ARYZAF-1 439.95b 407.09c 939.52a 1811.86d 41986.7b 43798.5b
)Dutch Mobil
713.68a 1340.72b 657b 4383.60c 46286.7ab 50670.3a
(wile oo
HungarianMobil 740.09 1733.96 673b 5436.87b 50746.7 56183.5
.09a .96a . 7a 5a
(Obusylxe Jge)
Early Urbana 656.74a 1592.04a 734.60b 7793.46a 48220a 56013.5a
Rutgers 371.13b 635.15¢C 703.40b 1144.93e 26346.7c 27491.6¢
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Data presented are means at least 3 replicates. Means followed by dissimilar letters in a column are significantly different (P<5%)
based on Fishers LSD test.
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Table 6- Response of tomato cultivars to root-knot nematode, Meloidogyne javanica, based on resistance indices

RI (wlw! ;3 Cogléo mbaw Josdgi ;9518 RF (wlwlys Cuoglie adaw
) El GI Rl Host response based on Host response based on
(RF) RF
ALYSTE F-1 2 3 361 (MR) polin s 0.29d (MR) polin ans
ARYZA F-1 48 5 7.07 (HS) b L 14.60b (S) b
(s vs) Dutch Mobil 5 5 707 (HS) b L 16.89%a (S) b
Jwse) Hungarian Mobil
5 5 707 (HS) b L 18.73a (S) b
(ks oo
Early Urbana 5 5 7.07 (HS) Jolus L& 18.67a (S) e
Rutgers 5 5 7.07 (HS) olus L5 9.16¢ (S) ol

ool S ¢ olus (L3 HS (pglis biws MR (o553 1351 RF anglio (asls Rl (JB [asls (Gl « p55035 Lasls :El
El: Egg mass Index, Gl: Gall Index, RI: Resistance Index, RF: Reproduction Factor, MR: Moderately resistant, HS: Highly
susceptible, S: Susceptible
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3,51 g, 4 javanica
Cluster analysis of growth and nematode- related parameters on tomato cultivars inoculated with Meloidogyne javanica,

using Jaccard's method.
1: ALYSTE F-1, 2: Rutgers, 3: ARYZA F-1, 4: Dutch Mobil, 5: Early Urbana, 6: Hungarian Mobil.
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Introduction: The root-knot nematodes of the genus Meloidogyne are highly adapted, obligate plant
parasites, consisting of nearly one hundred valid species, and are considered the most economically important
group of plant-parasitic nematodes. The control of root- knot nematodes has been sought by the use of
nematicides, resistant varieties, crop protection and organic amendments. Because of toxicity of nematicides for
environment, human health and wild life, application of them are restricted. Identification of genes responsible
for resistance to root-knot nematode and their mode of actions have attracted a lot of attentions to develop
resistant cultivars. Resistance in the plant species is often due to the presence of specific genes. In resistant
cultivars, resistance genes can prevent or suppress one or more stages of nematode infection cycle. In fact, in
response to nematode infection, resistance genes can prevent or suppress one or more stages of nematode
infection process. In the most incompatible interactions, depending on the mechanism of resistance, the root
galls are reduced or eliminated at the sites of infection. Assessment of resistance to the root-knot nematodes in
different tomato cultivars is helpful for selection of suitable cultivars with satisfying plant growth and nematode
tolerance traits for suitable management of the root-knot nematode. Thus, in the present study we evaluate the
response of some tomato cultivars for resistance to root-knot nematodes, Meloidogyne javanica, in greenhouse
conditions.

Materials and Methods: In this study, the nematode population was obtained from roots of tomatoes
collected at a glasshouse in Tirtash—Mazandaran, Iran.The root-knot nematode were purified and multiplied on
tomato cv. Early Urbana plants. Then the nematode species were identified based on morphological and
molecular methods. The seeds of ALYSTE F-1, ARYZA F-1, Rutgers, Early Urbana, Dutch Mobil and
Hungarian Mobil tomato cultivars were spawned in equal proportions of cocopit, perlite and vermiculite and
irrigated for 3 weeks. Then, the seedlings were transferred to the pots containing mixture of sterile soil, sand and
vermiculite (1:1:1) with 9 cm diameter. After 2 weeks, the seedlings were inoculated with 3000 second stage
juveniles (J2s) of M. javanica. The pots were kept for 70 days at 24-33°C and 50% relative humidity. Resistance
evaluation was based on plant growth and nematode reproduction indices. Growth indices were fresh and dry
weight of root and aerial part, root length, plant height and total fresh and dry weight and nematode reproductive
indices were number of galls and egg masses/g root and total root, eggs/egg mass, eggs/root, J2s /soil, final
nematode population and reproduction factor (RF) were measured and recorded. The experiment was carried out
in a completely randomized design with 5 replicates in the both of inoculated and non-inoculated with nematode.
Data were analyzed in Minitab version 17. The means were compared by using Fishers LSD. Also to determine
the resistance level, resistance index (RI) and reproduction factor (RF) were calculated. The RI is depended to
frequency of the gall and egg mass index in the root. To determine Gall Index (GI) and Egg mass Index (EI), 0=
no galls or egg masses, 1= 1 to 2, 2= 3 to 10, 3= 11 to 30, 4= 31 to 100 and 5= more than 100 were considered,
in the following for RI, 0-0.9= immune, 1-1.9= highly resistant, 2-2.0= resistant, 3-3.9= moderately resistant, 4-
4.9= intermediate, 5-5.9= moderately susceptible, 6-6.9= susceptible and more than 7= highly susceptible. The
reproductive factor (RF) of the root-knot nematode in the different genotypes was obtained by dividing the final
and initial population densities of the nematode (RF = Pf/Pi).Thus, RF<1, GI<2 = resistant; RF<1, GI>2=
moderately resistant; RF>1, GI<2= tolerant and RF>1, GI>2 susceptible.

Results and Discussion: This study results showed that ALYSTE F-1, had the lowest number of gall, egg
mass, second stage juveniles and consequently the lowest nematode population and was recognized as
moderately resistant cultivar. In terms of the growth indices, ALYSTE F-1 also had the highest growth
characteristics and contained a significant difference with other cultivars. Totally, Rutgers, ARYZA F-1, Dutch
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Mobil, Hungarian Mobil and Early Urbana varieties were introduced as highly susceptible cultivars based on RF
and GI. However, Dutch Mobil, Hungarian Mobil and Early Urbana had the highest nematode population and
reproduction factor (RF). In terms of the growth traits, the results showed that Rutgers, as a highly susceptible
cultivar, was more impressible than other cultivars followed by Dutch Mobil. The cluster analysis based on the
sum of the plant growth and nematode reproductive traits showed that ALYSTE F-1 cultivar was distinct from
the other cultivars. Thus, the cluster analysis confirmed the results of comparison of the average of the plant
growth and nematode reproductive traits.

Conclusion: Based on the results of this study, ALYSTE F-1 was identified as a moderately resistant cultivar
to the root- knot nematode, M. javanica. and the others were highly sensitive to the nematode.

Keywords: Meloidogyne javanica, Nematode reproductive traits, Plant growth traits, Resistance, Tomato
cultivars
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Figure 1- Comparison of pathogenicity of FOM (a), FOK (b) and FOS (c) isolates of Fusarium oxysporum f. sp. lycopersici
and healthy control (d) by seedling root infection method
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Figure 2- Inhibitory distance from the interaction between Trichoderma and F. oxysporum f. sp. lycopersici in PDA culture
medium: T. virens (a), T. harzianum (b), Trichomix-HV (C) and control (D)
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Table 1- Mean comparison of inhibition distance of T. harzianum, T. virens isolates and Trichomax-HV from growth of F.
oxysporum f. sp. lycopersici in vitro

ComunigS L1 CuliS 51 e 59 & CulS 51 ot 59 b
(Treaments)  “guog,s  Sufl o Cswmd Sehb
(Group)  (Inhibitory) » (Group) (Inhibitory) »
T. harzianum a 41,78 17 A 48.90 17
Trichomax-HV a 38 18 A 45.60 18
T. virens b 11.35 26 B 22.36 26
Control c 0.00 29.33 C 0.00 33.67

el 70 Jlais] s 53 55 ko 13, 5 baylog (S35 55l 390 Coslite Byne (gkivos,S
“Grouping indicates the difference in the inhibitory effect of treatments on pathogen growth at a 5% probability level.
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Table 2- Mean comparison of the antagonistic effect of T. harzianum, T. virens and Trichomax-HV isolates (with two
concentrations of 50 g/m? and 30 g/m? of potting soil) on growth factors of tomato seedlings and Fusarium wilt disease in
greenhouse in comparison with the control

W W . SWS (39 5ol -
o &w, &w, 039 . r o . et
I . . \ e as sl . sl
Treatment Slw Ay Al ;S Ioa Al Iy &slow
Shoot Root Root dry o Root wet o Disease
height height weight Shoot dry weight ~ Shootwet  severity 94
weight weight
Trichomax-HV 50 29.09a 54.70 a 64.52 a 63.29 a 60.87 a 62.68 a
T. harzianum 25.82a 51.91 ab 59.26 ab 57.35ab 49.65b 58.72 ab
T. harzianum + F. 25.40a 27.65¢ 59.26 abc 51.67 abc 39.50 bed 52.12 be 100a
oxysporum
Control 25.34a 4522 b 50 cd 52.46 abc 42.86 bc 53.69 abc
Trichomax-HV 30 24152 44.16 b 4211d 46.79 de 42.40 be 46.65 ¢
T. virens 2111 ab 45.06 b 54.17 be 57.97 ab 43.75 be 50.12 ab
T virens + F. 15.09 be 8.86 cd 15.38 ¢ 43.69 bed 29.41 cde 41.83cd 66.67 b
oxysporum
Trichomax-HV 30 6.41 cd 27.75¢ 15.38 ¢ 18.31 bed 14.29e 23.11de 55.56 ¢
+ F. oxysporum
Trichomax-HV 50 6.16 cd 24.48 cd 1538 24.68 cde 20.88 de 25.04 de 62.96 be

+ F. oxysporum
F. oxysporum od od Oe Oe Oe Oe od
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Groups with identical letters do not differ significantly at the 5% level.
The table numbers are the average of three iterations.
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Biological Effects of Trichoderma spp. Isolated from Tomato Rhizosphere and
Trichomax-HV Biofungicide against Tomato Fusarium Wilt in Vitro
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Introduction: Fusarium wilt of tomato is one of the most important and common tomato diseases growing
in the cultivated areas of this plant around the world. Biological control of plant diseases using non-pathogenic
microorganisms has attracted the attention of many researchers. Trichoderma is one of the most successful and
widely used microorganisms that prevent fungal damage in plants. Trichoderma spp. have different mechanisms
to deal with plant pathogens, such as increasing plant resistance and activating defense reactions, direct
confrontation with the pathogen through mycoparasitism, antibiosis, competition, plant growth stimulation,
regulation and induction of plant growth factors including auxins, cytokinins and ethylene that stimulate growth
Plants are involved. Totally, they destroyed biological reproductive organs, survival and reproduction,
weakening and expelling pathogens from plant debris and preventing the formation of contaminants are the three
basic methods by which biological control is achieved. Trichoderma is one of the living fungi that can perform
the above three mechanisms simultaneously and as a result it is used as a biological fungus that increases plant
growth and activity of beneficial microorganisms.

Material and Methods: In this study, the effects of two isolates; Trichoderma harzianum and Trichoderma
virens, and biological toxin of Trichomax-HV against Fusarium oxysporum f. sp. lycopersici which is the agent
of Fusarium wilt disease in tomato was evaluated in the laboratory and greenhouse. Trichomax-HV is a
biofungicide that use as commercially. During summer and autumn, tomato plants with obvious signs of
Fusarium wilt were collected from tomato fields in different parts of Lorestan province and transferred to the
laboratory. Isolation of pathogenic fungi was performed according to Bani Hashemi and Dezeeuw methods using
acidic PDA culture medium. Antagonistic activity of these isolates against this pathogen was studied by dual
culture method in the laboratory. In order to investigate the effect of these antagonist isolates in the greenhouse,
first the inoculum of pathogenic fungus and fungal antagonists were added to the pots as soon as the seedlings
were transferred to the pots and then after 60-days, the interactions between the pathogen and antagonist was
evaluated. This test was performed in a completely randomized design with 10 treatments and three replications.
The data obtained from the experiment were statistically analyzed using SPSS 16 software and the average of the
treatments were compared using Duncan's multiple range test at 5% probability level.

Results and Discussion: In this study, a total of three isolates of F. oxysporum f. sp. lycopersici were
isolated from tomato plants infected with Fusarium wilt disease from Robat and Chegeni Dore tomato fields
(Khorramabad city) and Cham fig fields (Poldokhtar city) that was assigned them codes FOM, FOK and FOS
respectively. A total of 27 fungal isolates were isolated from soil samples of tomato rhizosphere collected from
tomato fields of two cities in Lorestan province. By evaluating the inhibitory effect of these isolates on
pathogenic growth, two isolates prevented the growth of pathogenic mycelium by creating an inhibitory aura.
The results of laboratory studies showed that T. harzianum by 48.9 percent, Trichomax-HV by 45.6 percent and

T. virens to 22.36 percent prevented the growth of pathogen and colonized the pathogen’s colonies (in
comparison with the control). Antagonist agents in greenhouse experiments increased stem height, wet and dry
weight of shoots and root in the absence of pathogen. Comparing with the control sample, only the isolate T.
harzianum in the interaction with the pathogen increased the plant height, wet and dry weight of shoots and root.
According to study, in the greenhouse biological tests of biofungicide (Trichomax-HV) and Trichoderma spp.
had shown good control on causal agent of the disease (Fusarium oxysporum f. sp. lycopersici). Among these
treatments, T. harzianum had the best effect on the control of pathogenic fungi, which is due to the complex
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system of soil biology and ecology and the presence of antagonists in the rhizosphere and the power of root
colonization and antagonist survival, soil pH and soil texture.

Conclusion: Based on the this study results, T. harzianum had the highest percentage of inhibition of
pathogenic fungal growth as well as increase in height, fresh and dry weight of the plant and decrease in disease
severity among the different treatments tested. In greenhouse conditions, T. harzianum prevented from tomato
Fusarium wilt disease (caused by Fusarium oxysporum f. sp. lycopersici) in very large extent. Also this results
showed that Trichomax-HV could be a viable alternative to chemical fungicides in controlling this disease.

Keywords: Biological Control, T. harzianum, T. virens
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Table 1- The effect of different concentrations of effective microorganisms (EM®) and a mixture of equal amount of EM®+
marigold leaf extract on the number of eggs, galls and egg masses per root, reproduction factor and number of second stage
juveniles (J2s) in the pot of tomato plants inoculated with Meloidogyne javanica

Nematode indices

eviled g sl
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Data are means of five replicates + standard error. Values followed by the same letters in each column are not significantly different
(P<0.01).
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Table 2- The effect of different concentrations of effective microorganisms (EM®) and a mixture of equal amount of EM®+
marigold leaf extract on plant growth indices of non-inoculated and inoculated tomato plants with Meloidogyne javanica

Growth parameters
gy SRS W

Treatments Nematode Shoot fresh weight .
oo Sl Shoot I?nqth (cm) @) g Shoot.dr:.y we‘lg.;ht (9)  Root fresh weight
= o,ld s Job ol ls 5 33 8, L s LS (59 (9)
%o, ilw , 5 (255) by 55 0339
()*“u*’ ) (P;) (P)s)
Control _ Non- 425+ 4.43 gh 26.25+1.25 jk 7.08%0.42 c-f 8.59 +0.22 ef
inoculated

EM® 5% 465 + 4.65 fg 29.56 + 1.19 hi 7.73+0.31 abc 9.02 +0.35 cde
EM® 10% 51.75+5.37 de 335+ 1.73 efg 7.94+0.89a 9.25 + 0.84 bed
EM® 15% 535+35d 34.61 + 2.44 def 8.01+0.38a 9.51 +0.40 bc
EM® 20% 59 + 2.94 abc bc 38.74 + 3.09 8.16+0.49a 9.59+0.29 b
- :

EM +5r;)a”9°'d 534294 d 31.75 + 1.70 fgh 752+014 a-e 8.42+041f
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Data are means of five replicates + standard error. Values followed by the same letters in each column are not significantly different
(P<0.01).
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Introduction: Plant-parasitic nematodes cause significant yield losses in a wide range of crops. Root-knot
nematodes (Meloidogyne spp.) are the most important plant-parasitic nematodes, because they widely distributed
all around the world and have wide host range. Chemical nematicide is one of the primary means of control for
plant-parasitic nematodes. Due to negative impact of synthetic nematicides, it will be necessary to develop other
management strategies for plant-parasitic nematodes which are safe for the environment and humans. Latest
interest in organic farming lead to substitution for conventional nematicides by low-risk compounds such as
natural products derived from plants. Also, biological control is an interesting option to control these nematodes.
Effective microorganisms (EM®) consist of a mixture of live cultures of microorganisms such as photosynthetic
bacteria, which they are reported to reduce the incidence of pathogenic microorganisms.

Materials and Methods: In the present study, the aerial parts of the marigold (Tagetes erecta) were
collected from Shiraz, Iran. Marigold leaves dried in shade and finely grinded using an electric grinder and a
stock solution (10% wi/v) was prepared. Seeds of tomato (cv. Early-Urbana) were sown in plastic pots containing
1500 g of a sterilized mixture of farm soil (sandy loam soil) and cow manure. The pots were kept under
greenhouse conditions with 16:8 h light to dark photoperiod and 27 + 4 °C. Four-leaf stage seedlings were soil-
drenched (50 ml per plant) with EM® or a mixture of equal amount of EM®+ marigold leaf extract at the rate of
5, 10, 15 and 20% and simultaneously inoculated with a suspension of M. javanica (6000 eggs per pot). The
experiment was carried out in a completely randomized design with five replications. Sixty days after nematode
inoculation, plants were harvested and the vegetative indices including shoots length, shoot fresh and dry weight
and root fresh weight and the nematode population indices including the number of eggs as described by Hussey
and Barker (1973), number of galls and egg masses per root system as described by Taylor and Sasser (1978)
and the number of second stage juveniles (J2s) in the pot were recorded. Finally, the reproduction factor
calculated as described by Sasser and Taylor (1978). Data were subjected to one-way analysis of variance
(ANOVA) for plant growth parameters and two-way ANOVA for nematode population indices using SAS 9.1
program (Statistical Analysis System Institute Inc., USA). Treatment means were compared using least
significance differences (LSD) at p<0.01.

Results and Discussion: Results showed that soil drenching of EM® and EM®+ marigold leaf extract
increased the plant growth parameters on inoculated and non-inoculated plants as compared to control. The
treatment with EM®+ marigold leaf extract at the rate of 20% was the most effective treatment and increased
shoot length, shoot fresh weight and shoot dry weight of non-inoculated plants by 33, 39 and 11% respectively,
as compared to non-inoculated control plants. In the case of inoculated plants, shoot length, shoot fresh weight,
shoot dry weight and root fresh weight of treated plats with EM®+ marigold leaf extract at the rate of 20% were
34, 31, 15 and 11% higher than inoculated control plants. The number of eggs and egg masses per root system
and the reproduction factor were significantly reduced in treated plants with EM®+ marigold leaf extract at the
rate of 15 and 20%. EM®+ marigold leaf extract at the rate of 20% reduced the number of eggs, galls, egg
masses per root system and the reproduction factor by 28, 40, 37 and 27% respectively, as compared to control.
The lowest numbers of egg masses were observed in the root system of tomato plants treated with EM®+
marigold leaf extract at the rate of 20%. It had significant difference than other treatments, except EM® at the
rate of 20%. These data for the first time in Iran, suggest that EM® might have utility in controlling root-knot
nematodes. A mixture of EM® and marigold leaf extract was more effective than alone application of EM® for
control of M. javanica. Findings from this study, suggest that a mixture of equal amount of EM® and marigold
leaf extract at the rate of 20% reduced M. javanica reproduction rates in tomato plants grown in greenhouse.

Keywords: Biological control, Greenhouse, Marigold leaf extract, Nematode indices, Plant growth indices
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Figure 1- Mean Panonychus citri active stages before treatments in eastern part of Mazandaran province during 2017
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Table 1- Mean mortality % of Panonychus ulmi active stages in different treatments and sampling times in citrus orange
orchard in eastern parts of Mazandaran province during 2017

U, Loui/ & 13 g0 893 aa e eV ame W e,
Treatments/sampling time 3 days 7 days 14 days 21 days
after after after after
Envidor-Speed 240 SC 0.2 ml/l 100a 100a 100a 100a
Envidor-Speed 240 SC 0.3 ml/l 100a 100a 100a 100a
Spirodiclofen 240 SC, 0.3 ml/l 94.58a 99.21a 100a 100a
Abamectin 1.8% E_C, 20ml+250ml horticultural 99.83a 100a 100a 99.04a
0il/1001 water
Fenpyroximate 5% SC, 0.5 ml/I 85.55b 71.86b 76.40b 58.69b
Biomite 2.5ml/l 99.35a 99.70a 100 a 99.91a
Detergent of Goli 1.5% 94.51a 95.87a 91.28a 93.93a
Mineral silicon liquid 5% 99.18 a 97.71a 100a 100 a

S S geil el 00K b ol duo > B (sl Jleinl g 55 (ool i 51 gt b 55 alie g uSkie
Means with same letters in each column are not significantly different at 5% level (Duncan test).
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Table 2- Mean weighted of 16 orange fruits (Thomson variety) infested by Panonychus ulmi and controlled at different
treatments and sampling times in eastern parts of Mazandaran province during 2017

L lowi/ (5415 rdiged 0,90 A olo S Az olo g2 A olo dw
Treatments/sampling time One month after Two months after  Three months after

Envidor-Speed 240 SC 0.2 ml/I 24.89a 35.70a 55.74a
Envidor-Speed 240 SC 0.3 ml/l 24.30a 35.87a 55.60a
Spirodiclofen 240 SC, 0.3 ml/l 24.22a 35.17a 55.00a
Abamectin 1.8% EC, 20ml+250ml horticultural oil/100l water 24.50a 35.55a 55.87a
Fenpyroximate 5% SC, 0.5 ml/I 24.77a 35.20a 55.45a
Biomite 2.5ml/I 24.25a 35.35a 55.77a
Detergent of Goli 1.5% 24.47a 35.07a 55.32a
Mineral silicon liquid 5% 24.22a 34.97a 55.20a
Control treatment (water sprayed) 24.60a 32.20a 55.37a
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Means with same letters in each column are not significantly different at 5% level (Duncan test).
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Figure 2- Mean Panonychus citri active stages before treatments in western part of Mazandaran province during 2017
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Table 3- Mean mortality % Panonychus ulmi active stages in different treatments and sampling times in citrus orange
orchard in western parts of Mazandaran province during 2017

Lo/ 5 13 g0 893 s 59,V ae ¥ e T e e, 7Y

Treatments/sampling time 3 days 7 days 14 days 21 days
after after after after
Envidor-Speed 240 SC 0.2 ml/I 80.23b 100a 100a 100a
Envidor-Speed 240 SC 0.3 ml/I 100a 100a 100a 100a
Spirodiclofen 240 SC, 0.3 ml/I 91.06a 100a 100a 100a
Abamectin 1.8% E_C, 20ml+250ml horticultural 68.06ab 88.54ab 100a 47.77b

0il/1001 water

Fenpyroximate 5% SC, 0.5 ml/l 100a 89.65ab 100a 100a
Biomite 2.5ml/I 71.58 ab 97.06a 100 a 100a
Detergent of Goli 1.5% 47.92bc 66.52bc 40.40b 49.66b
Mineral silicon liquid 5% 31.57¢ 58.46¢ 73.27a 56.72b

B85 S5l ygejl bl ;00K b Gglis o B (sllad Jlessl pdaw (g lol Jas 5l gt 5oy e Bg e (pSSbie
Means with same letters in each column are not significantly different at 5% level (Duncan test).
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Table 4- Mean (xSE) natural enemies collected from 48 orange leaves before and after 21 days from treatments in control of
Panonychus citri in western part of Mazandaran province during 2017

o jlowi/ (5513 prdged 0,93 B 59y S w59y 1Y
Treatments/sampling time One day before 21 days after
Envidor-Speed 240 SC 0.2 ml/I 5.25+0.70 0.25+0.16
Envidor-Speed 240 SC 0.3 ml/I 8.00£0.70 1.00+0.30
Spirodiclofen 240 SC, 0.3 ml/l 6.75+0.90 3.60+0.80
Abamectin 1.8% EC, 20ml+250ml horticultural 0il/100l water 1.10+0.30 0.25+0.20
Fenpyroximate 5% SC, 0.5 ml/I 4.50+1.10 3.75+0.30
Biomite 2.5ml/I 1.25+0.30 0.50+0.20
Detergent of Goli 1.5% 4.10+1.00 3.60+0.60
Mineral silicon liquid 5% 5.10+1.00 3.00+0.50
Control treatment (water sprayed) 9.25+0.90 8.10+0.80
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Evaluation Envidorspeed 247. SC Effectiveness in Control of Citrus Red Mite
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Introduction: Three mite species (Panonychus citri (McGregor)), Phyllocoptruta oleivora (Ashmead) in
Caspian costal region in north part Iran and Eutetranychus orientalis Klein in southern part of the country
playing major mite pests role in citrus orchards. An increase of Panonychus citri population activities onset with
spring season and this mite damages on leaves and greenhouse shield of different citrus species mostly occurred
during middle part of spring season and extended up to late summer season under low amount and number of
rainfalls happened. At present control of this mite damages on citrus spp mostly depended to pesticide
application in various citrus orchards in Mazandaran and other neighboring citrus growing provinces. Moreover,
the highest amount of acaricides used in Mazandaran province applied for control of citrus mite pests only. To
avoid further P. citri population resistance to limited number of pesticides available in market, introducing, a
new compound of acaricide which being effective on eggs and active stages of this mite pests is necessary for
sustainable mite pest management program.

Materials and Methods: In this study, effects of two doses (0.2, 0.3 ml) of Envidorspeed 24% SC were
investigated in comparison to registered acaricides (Spirodiclofen 240 SC, 0.3 ml/l, Abamectin 1.8% EC,
20mlI+250ml horticultural oil/1001 water, Fenpyroximate 5% SC, 0.5 ml/l), organic pesticides (Biomite 2.5ml/I,
Mineral silicon liquid 5%), detergent (Detergent of Goli 1.5%), Control treatment (water sprayed) were
investigated on P. citri active stages in eastern and western parts of Mazandaran province. Those pesticides
applied at the time of observing 5 active mite stages observed in 30 % of infested leaves collected randomly.
Number of mobile mite stages on upper surface of 48 citrus leaves randomly collected from each treatment,
mobile mites counted and registered with the help of stereomicroscope at laboratory conditions. Collected raw
data of mite at one day before, 3, 7, 14 and 21 days after treatments converted with Henderson-tilton formula
into mortality%. Statistical analysis variance on mean mortality% done with SAS software and grouping of those
treatment carried out according Duncan multiple range test methods. Side effects of those treatments on citrus
natural enemy’s trees (mostly predatory mites from Phytoseiidae, Tydeidae, Cunaxidae, Stigmaeidae,
Erythraeidae, and Trombidiidae) and few predatory insects, evaluated by data collected one day before
treatments with data of natural enemies collected 21 days after treatments. Quantities damages of this mite pest
on citrus fruit weight were also evaluated from end of leaves sampling treatments for toxicities at interval of one
month during 3 months sampling period. Amount of mite damages in each treatment determined by random
collection of 16 citrus fruits from middle part of citrus trees of each treatment and weighted them at each interval
time until harvesting time in autumn season.

Results and Discussion: Result of both Envidorspeed doses efficiency in control of citrus red mite caused
absolute mite control (100%) through sampling period of time. Mean population of 8.01 mite active stages
recorded on upper surface of orange leaves did not influences on mite mortality % in eastern part of Mazandaran
province. The organic treatments effects (Biomite 2.5ml/l, Mineral silicon liquid 5%) on citrus mite pest
observed almost identical to effects of those registered acaricides applied in this study. The mite mortality% in
eastern part found higher than western part of province. The different caused by this phenomena, mostly related
to higher rate of rainfall in west than east part of this province as decreasing toxicity of pesticides affects.
Maximum and minimum number of natural enemies as compared to controlled treatment were recorded for 0.3
ml/l of Envidorspeed dose and biomite organic pesticide, detergent (Goli 1.5%) treatments respectively. Less
side effects of treatments toxicity recorded on an Oribatida mite (Scheloribates sp.) population, whereas harmful
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effects of them observed on two species of phytoseiid mite family (Amblyseius herbicolus, Typhlodromus
caspiansis). Statistical analysis of citrus red mite damages on weight of citrus fruits at different treatments
compared with control treatment did not showed a significant differences (p>0.05) and all treatment remained in
a same group according Duncan method. According published articles, proper rate of citrus red mite damages on
oranges or other citrus species remained unknown.

Conclusion: This finding suggested that, if lower Envidorspeed dose (0.2ml/l) applied at early stages of
citrus red mite population, up to 33% cost of pesticide will reduce, protect further environmental pollution at
citrus orchards which broadly scattered through Mazandaran province.

Keyswords: Mazandaran province, New acaricide, Orange tree, Panonychus citri, Pest control
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Table 1- Mean percentage of efficacy (xStandard Error) in different experimental treatments against cotton-melon aphid,
Aphis gossypii Glover in 3, 7 and 14 days after spraying

Treatments (L ,loy) +3 +7 +14
Imidacloprid 81.47+1.92bc 84.07+3.12c  81.59+3.01 b
Imidacloprid + Torpedo it 92.60+1.83a 93.94+1.41ab 93.92+1.78a
Imidacloprid (10% dose reduction) + Torpedonn  72.85+1.70dc  71.99+1.04d  71.04+2.19¢
Imidacloprid (20% dose reduction) + Torpedon  69.41+2.40d  70.96+1.33d  70.19+1.70 ¢
Imidacloprid + scorch 93.43+1.84a 93.26+2.02ab 94.80+1.99 a
Imidacloprid (10% dose reduction) + scorch 93.65+1.51a 93.45+1.56ab 95.20+1.57 a
Imidacloprid (20% dose reduction) + scorch 94.23+1.48a 94.02+1.38ab 94.35+1.62 a
Flonicamid 87.0842.96 b  87.45+1.57bc 85.75+3.95b
Flonicamid + Torpedo m 94.44+2.02a 94.34+1.67a 94.41+1.78a
Flonicamid (10% dose reduction) +Torpedom ~ 93.92+2.39a  95.41+1.92a 93.75x1.48a
Flonicamid (20% dose reduction) +Torpedo m 93.09+1.89a 93.93+2.07ab 93.21+1.74a
Flonicamid + scorch 93.28+1.90a  95.31+1.67a 93.79t+1.95a
Flonicamid (10% dose reduction) +scorch 93.2242.07a 93.07+1.93ab 93.94+1.94a
Flonicamid (20% dose reduction) +scorch 94.27+1.52a  95.26+1.78a 93.48+1.96 a

Different letters in each column indicate a significant difference in the probability level of 0.05%.
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Introduction: Cucumber, Cucumis sativus L. is one the most important economic vegetables crop cultivated
in Iran and many countries of the world. The cotton-melon aphid, Aphis gossypii Glover (Hemiptera:
Aphididae), is one of the most destructive polyphagous pests of Cucurbitaceae plants in greenhouses and open
fields. A. gossypii can cause severe damage in commercial fields. The honeydew that aphid excretes decreases
the photosynthetic activity of plants and contaminates fruit, resulting in severely reduced quality. Moreover, A.
gossypii can transmit more than 80 type of viral diseases that can cause substantially greater losses than the
damage from direct feeding of the insect. The focus of the control methods against this pest in our country is the
use of insecticides. Additionally, A. gossypii has developed different levels of resistance to many insecticides.
Agricultural adjuvants can improve the efficacy of pesticides and can be effective in reduction of pesticides use.
In the current research, the effects of two adjuvants (Scorch and Torpedo m) on efficiency of imidacloprid
(SC35%) and flonicamid (WG50%) to control this aphid were investigated on cucumber in greenhouse. These
two insecticides have systemic property doing their job after leaf penetration. It is known that the leaf
penetration step is very determinative for systemic pesticides. Besides, Scorch and Torpedo m are multi-
functional adjuvant, showing penetration, wetting, adhesion and spreading properties.

Materials and Methods: The project was performed based on a completely randomized design with 15
treatments and 3 replicates. The efficacy in the sampling units was recorded at 1, 3, 7 and 14 days after
treatment. The treatments were: 1) imidacloprid (recommended dose); 2) imidacloprid+Scorch; 3)
imidacloprid+Torpedo 11; 4) imidacloprid (10% reduction of dosage)+Scorch; 5) imidacloprid (20% reduction of
dosage)+Scorch; 6) imidacloprid (10% reduction of dosage)+Torpedo m; 7) imidacloprid (20% reduction of
dosage)+Torpedo 1. Flonicamid was replaced by imidacloprid in the treatments 8 to 14. The control treatment
(No. 15) was sprayed by water only. The efficacy was calculated using the Henderson and Tilton formula.
Statistical analysis was performed using the SAS software (ver. 9.1). One row was considered as the distance
between the experimental units. Two rows on either side of the greenhouse were also considered as margins.

Results and Discussion: The combine analysis of variance showed that interaction of treatment x place was
not significant, meaning that the experimental treatments had the same respond in different locations. Therefore,
the data were statistically analyzed based on this, without considering the locations (Urmia and Karaj). The
results showed that both adjuvants were able to improve the efficacy of imidacloprid and flonicamid, as it was
confirmed at all times after spraying. For example, three days after spraying, the efficacy of imidacloprid alone
was estimated at 81.47%, while "imidacloprid + Torpedo” and "imidacloprid + Scorch" were estimated at
92.60% at 93.43%, respectively. Similarly, seven days after spraying flonicamid alone showed 87% efficiency,
whereas the treatment of "flonicamid+Torpedo” and "flonicamid+Scorch” exhibited 94.34% and 95.31%,
respectively. When Torpedo m was used in combination of reduced doses of imidacloprid, the efficacy was
severely reduced. Thus, the addition of Torpedo m is not recommended with reduced doses of imidacloprid.
Instead, adding the Scorch when reducing the imidacloprid dosage, the efficacy was remained as high. For
example, three days after spraying, "Imidacloprid with 10% dose reduction + Scorch" and "Imidacloprid with
20% dose reduction + Scorch™ treatments were 93.65% and 94.23% efficacy, respectively. Besides, by reducing
the flonicamid dosage and adding both adjuvant, the efficiency was as high as to the treatment using the
recommended dosage. For example, 14 days after spraying, flonicamid with 10% dose reduction + Scorch and
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flonicamid with 20% dose reduction+ Scorch showed 93.94% and 93.48% efficacy, respectively. Our results can
be important from both economic and environmental point of view, as the obtained results indicated that
imidacloprid and flonicamid dosage can be reduced by 20%. However, it should be keep in mind that other
factors, such as the price of adjuvants, are involved in their practical and field use by farmers, which should be
taken into account.
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Table 1- Mean (xSE) spore germination percentage of Beauveria bassiana affected by different concentrations of nanosilica,
24 hours after treatment
(ppm) SDA cuis’ laysrs 4> Kl gl cdals 3,10tk glhat Sidilea duoyd

Concentration of nanosilica in SDA medium (ppm)  Germination percentage (+SE)

Control 91.6+1.82
125 91.2+2.12
250 89.2+3.12
500 88.0+1.12
1000 86.8+t1.5¢2
2000 81.6£2.2¢2

Values with different letters have a significant difference at 5% level using Tukey’s test

2955 9 oI5 (o090 4 Jol5 Ol plis (59, Cslur VY 9 FA T (b bl cilideo il p5U 51 Jeols Cangyr 1325 -Y 9o

Diaeretiella rapae o g 31,4

Table 2- Probit analysis data of cabbage aphid adults and parasitoid wasp Diaeretiella rapae treated with nanosilica 24, 48
and 72 hours after treatment

8 gl obj Slop+ SE ) LCso LCzs
Insect Time 0P Intercept X* (df) (95% CLs) (95% CLs)
4356.14 1244.34
24 Hours  1.69+0.34 -6.17+1.04 1.6(3) (2668.13.12455.28) (1270.47-3938.04)
o 0 &S sghours 1843022 -565:065  03(3) 1164.42 501.70
Brevicoryne (9350-154480) (39041'61886)
brassicae
487.19 260.79
72 Hours 2.54+0.23 -6.68+0.65 2.53(3) (414.44-571.51) (207.40-312.56)
3639.79 1216.14
24 Hours  1.41%0.26 -5.04£0.76  0.71(3) (2256.44.9182.51) (894.33-1856.00)
T SULBES 61951 25358
Diaeretiella 48 Hours  1.73+0.20 -4.85+056  2.46(3) (503.31.774.13) (183.57-322.00)
rapae
72Hours  2.50+0.25 6.1540.66  4.33(3) 289.77 155.72

(241.68-340.76) (117.83-191.54)
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Table 3- LTsovalues (days) of nanosilica against cabbage aphid adults and parasitoid wasp Diaeretiella rapae

, oy
o i Slop+ SE  Intercept X2 (df) L Tso
Insect Concentration s (95% CLs)
(ppm)
125 2426185 273063 056() 011%'15:11)
250 207£088 215:034 001(1) g 755;3117 55)
ol g0 8 2.86
500 3.78+067 -172+025 0.41(1
Brevicoryne brassiace @ (2.48 — 3.54)
1000 366£055 0994018 226(1) 711-?3722)
2000 396:055 -071:016 059(1) s 20
1231
125 203£033 -186:088 025(1) (517" 1543
250 3494064 158023 022(1) |, o8 )
52350 5913 500 409+060 -1.36+0.20 092 (1 2.15
Diaeretiella rapae DR D 92(1) (1.91 - 2.45)
1000 393+055 073017 094(1) 321le 2
2000 4624062 0443016 011(1) 071-3‘; 2

oS 090 i JolS Ol puiis (glp 59, Cdd CidS 1 axy Beauveria bassiana g, cilisw sedile 15U 5 Jeols Caug 4355 -F Jous

Diaeretiella rapae awgh jl,b o5 515 595 sk CaddS 51 ang g

Table 4- Probit analysis data of cabbage aphid adults 7 days after treatment and parasitoid wasp Diaeretiella rapae 4 days
after treatment with fungus Beauveria bassiana

R 0% sl SE , LC50 LC25
Insect Time  COPESEntercept  X*(df) - g50¢c ) (95% CLs)

. 5 3

P 9 T paue 0424005 2250030 2.94(3) 2.2x10 5510

Brevicoryne brassicae

(9.5x10%-5.5x105)  (1.2x10°%-1.4x10%)

Sigh 31,k 494 4Days 0.34+£0.05 -2.12+0.30 3.80(3)

Diaeretiella rapae

1.2x106 1.4x10*
(4.2x105-5.6x10°)  (2.8x10°%-4.1x10%)

s (V) Ad oy olS soge 4l JolS il i ale bassiana
gmor ) s S ye gl oaiS Al oy 3l &S Sl i
B Syo sly pi¥ Oloj (nyweSy 392 s sl Y ¥X) 8
oo 436 aS (V) 29y jo, VIFY clale oy sYL ) Camen do)d
S35 oy 3 i cilhe 3idss ol 5l el bl b ol
e wwly s §)len slag)ls au ode laai s =l
9y YL s 6,5 Loy B. bassiana ¢, ;| SGBB8601
el L as (V) ol o)l puiS wg)y ad dloajl eMe slaans
9, B. bassiana g L8 _iSouis Cuold p uo pils Guiss

Sy cdllas lads

8L i IS ity S (4958159, 28y 4 g L

slacs)lon g Ll 8 5 olie slge wg Hialjél sla by,
oolool b La gyl )00 Bl sl oad ity ol
Sy ol pgr o 41 B35 ol o Clas 5 ale (9190
e ohgls 5 QUL Cmar (2ol 13 5l Slgn Sl cpe 5
G lilh Syl g Selam Jalse ) oslial (YV) XS g5 ole
Al Cman inlS b aSh 35 1y b iSedl 5l b Lo)lee s
Oiorn 29 g0 (s3baidl b o 4 ol Cumer s | gl
Bl03,8 iy s (g9, 1y Slpis Slow slag,B 5l abise
B. z,L8IRAN 429C a_las (¢,5,Lop 3l iz SO o



Y'Y4 .Brevicoryne brassicae pl5 soge 4 g3, Kubugili s Beauveria bassiana g, 51 ., 5on g sobo!

Diaeretiella rapae swsi 3,4 j90; 9 oI5 (090 dind Jol8 il puiis axle Beauveria bassiana g, (j9y cows 32)LT50 y3lie -0 Joio
Table 5- LTso values (days) of the fungus Beauveria bassiana against cabbage aphid adults and parasitoid wasp
Diaeretiella rapae

) R
& . Slop£ SE  Intercept X2 (df) L Teo
Insect Concentration - (95% CLs)
(Spore/ml)
10° 461111 -AT0:085 069(5) 4112'% 2)
10¢ 424087 -4105085 015(5) 079;711 173
oS (090 A 5 8.04
10 4274069 -386+050 1.10(5
Brevicoryne brassicae ©) (7.05-10.09)
106 3408044 2743030 059(5) (o o 52
107 4032042 2835028 1027(5) Sff’% 2
10° 286047 249030 237(4) (o 137;4110 23)
10¢ 308045 2455028 280(4) (g 39622‘; 56
2952518 992 10° 348+043 2404026 10.66 (4 5.07
Diaeretiella rapae T o 66 (4) (3.99 - 8.36)
10° 305£035 -187:021 162(4) g o 65
107 412037 -1885020 1TB(4) , 15'?63 -
100 A 100 B a
oo | WControl 7 90 m Contol : EE
80 2125 ppm 0 D125 ppm ‘ 'E
0 0250 ppm a 0 250 ppm ‘, E
i" £ 60 | =500 ppem 2 b 3‘ £ ¢ | o500pmm -'
s}‘ _E_ 01 min00 pr % J; E 3 31000 ppem : EE
e 40 = - & 40 o
3 & :; @ 2000 ppm . % & :: %2000 ppen 2 . ‘i: ':‘ | ii
n a - E < W E | IE
= o » el d [ |
10 = 10 . || B
4 AL i:\:[[]] gi= o Lo XmB ]”] 5= 18
24 48 72 24 I8
4l Olej
l'i:t (h) TI'IIOJ(II)

Bdowgil hlises grcdalé aluwgs (B) Diaeretiella rapae wigis 31,4 ;905 9 (A) o5 o090 dind Jol5 O puiis UL o yd opiilao -9 JSS
A /0 il pdaw )3 (gylol I gxe B3] clyls (S5 oygesl 5l ookl b coglize Cgys (clyly (ol ygim
Figure 1- Mean mortality (%) of cabbage aphid adults (A) and parasitoid wasp Diaeretiella rapae (B) treated with different

concentrations of nanosilica
Columns with different letters have a significant difference at 5% level using Tukey’s test
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Figure 2- Mean mortality (%6) of cabbage aphid adults and parasitoid wasp Diaeretiella rapae treated with different

concentrations (C1:10%, C2:10% C3:105, C4:10°, C5:107 spore/ml) of Beauveria bassiana
Values with different letters have a significant difference at 5% level using Tukey’s test
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Figure 3- Mean mortality (%) of cabbage aphid adults (A) and parasitoid wasp Diaeretiella rapae (B) treated with different

concentrations (LCso nanosilica, LCso B. bassiana, LCzs B. bassiana+LC2s nanosilica, control)
Columns with different letters have a significant difference at 5% level using Tukey’s test
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Lethal Effects of Fungi Beauveria bassiana (Bals.) and Nanosilica on Cabbage
Aphid Brevicoryne brassicae (L.) and Its Parasitoid Diaeretiella rapae (Mclntosh)
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Introduction: Cabbage aphid, Brevicoryne brassicae (L.), is one of the most important and harmful pests of
crucifers, which is active in many parts of Iran and causes quantitative and qualitative damage in the cultivation
of these plants during the winter. Some natural enemies such as the parasitoid wasp Diaeretiella rapae
(Mclntosh) are active on this pest. The indiscriminate use of insecticides for controlling pests caused evolution
of pest resistance, environmental pollution and negative effects on natural enemies and beneficial insects. In
recent years, environmentally compatible factors have received more attention due to less side effects in pest
control. This study was carried out to determine the effects of the entomopathogenic fungus Beauveria bassiana
(Bals.), and nanosilica separately and in combination on survival of the cabbage aphid and its parasitoid treated
by different concentrations of fungus (103, 104, 10°, 10° and 107spore/ml) and nanosilica (125, 250, 500, 1000
and 2000 ppm).

Material and Methods: Cabbages (Brassica olearaceae var. capitata) were grown from seed in plastic
flower pots. Aphids were collected from Brassicaceae plants in fields of Nazlo Campus of Urmia University near
Urmia city. This colony was used as a source for all aphids used in all laboratory experiments. Also, a colony of
D. rapae was reared on B. brassicae under greenhouse conditions. Wasps were fed a 10% honey solution and
used to parasitize aphids, or for use in experiments, 24 hours later.Fungi was cultured on Sabouraud Dextrose
Agar (SDA) in petri dishes (6 cm in diameter) and incubated for two weeks to induce sporulation. Spores were
harvested from the surface of 14-day old culture and transferred to a test tube containing sterilized distilled water
with 0.05% Tween®-80. The conidial concentration of final suspension was determined by direct count using a
neubauer hemocytometer and serial dilutions were made to obtain different conidial concentrations. Sio;
nanoparticles of pashgamannano® company was used in bioassay tests. Bioassay test was carried out on aphid
and its parasitoid. Aphids were treated by conidial concentrations using dipping method. Control adults were
treated with distilled water containing 0.05% Tween®-80. In order to evaluate the effect of nanosilica on aphids,
leaf discs were dipped in to different concentrations of nanosilica and after drying, adult cabbage aphids were
transferred on treated leaf discs in Petri dishes. The mortality was counted 24, 48 and 72 hours after treatment.
Experiments were carried out at 25£2 C° temperature, 65£5% RH and a photoperiod of 16: 8 h. (L: D) under
laboratory conditions. LCus, LCso and LTso values of fungi and nanosilica were estimated. Also, combination
effects of fungi and nanosilica were evaluated in laboratory. A preliminary test was evaluated to determine side
effects of different concentrations of nanosilica on viability and germination of fungi spore. Germination rate for
fungi was calculated after 24 hours. The LCz, LCso and LTso values (with 95% confidence limits) were
calculated using the Probit analysis method. Bioassay data were subjected to one-way analysis of variance
(ANOVA) after checking for normality and means were compared by Tukey’s test.

Results and Discussion: The LCso values obtained from the analysis of probit as a result of the effect of
different concentrations of B. bassiana 7 days after treatment and nanosilica 24, 48 and 72 hours after treatment
on cabbage aphid were 2.2x10° spore/ml and 4356.14, 1164.42, 487.19 ppm, respectively. Furthermore the LCsg
values of B. bassiana 4 days after treatment and nanosilica 24, 48 and 72 hours after treatment on D. rapae were
1.2x10° spore/ml and 3639.79, 619.51, 289.77 ppm, respectively. Results showed that the adults of the cabbage
aphid were completely sensitive to the fungal isolate. The shortest time needed for the mortality of 50% of the
population of cabbage aphid was 5.02 days at 107 conidia/ml concentration. The mortality rate of nanosilica at
highest concentration, 72 hours after treatment was 90 and 96.6% respectively for cabbage aphid and parasitoid
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respectively.
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wasp. Also, combination of these factors against adults of cabbage aphid had significant difference with control.

Conclusion: According to the results of this study, it can be concluded that B. bassiana and nanosilica are
effective on cabbage aphid and can be used as effective factors in the integrated pest management program of
this pest.

Keywords: Cabbage aphid, Entomopathogenic fungi, None-chemical control, Parasitoid
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germination
i 2ilo 83151 ax L R e aals Job
Source of of ’ Germination  Germination See(;llin“ lenath
variation (%) rate gieng
(ww5451) Ecotype 1 109.71%* 21.93** 1.31*
(L>) Temperature 6 2955.82** 328.62** 548.47**
(cs59) Salinity 7 1503.05** 246.51** 381.43**
(lo> X ou5S1) EXT 6 11.49%* 11.12%* 6.11%*
(5y99% oSl EXS 7 15.86** 1.19%* 0.92**
(5y9% X lad) TXS 42 109.10** 19.14** 29.23**
(59 X lod X u35T) EXTXS 42 2.72*%* 1.49** 0.86**
(L) Error 224 0.83 0.18 0.25
(&l a5 o) CV - 8.29 12.01 10.87

“**Significant at 5 and % level respectively. 3oy3 ) 50 Jlais g )3yl e s g
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Figure 1- Effect of salinity and temperature on two eastern dodder ecotypes seed germination percentage

Line represents the functional three-parameter logistic model fitted to the data.
Vertical bars represent standard error.
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1- Kochia scoparia L. Schard
2- Sesamum indicum L.

1- Sonchus oleraceus L.

2- Galium tricornutum Dandy
3- Reseda lutea L.

4- lpomoea spp.
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Table 2- The parameters and the coefficient of determination of logistic regression model fitting of seed germination data in
two eastern dodder ecotypes in different levels of salinity and temperature

MP

Eco Tem o Value
i o5 :(; ’:; slado T%m Value Toém Value Toém Value TQ(e:m Value
Jse
a  718(x22) 88.60(x2.4) 91.01(x2.5) 908 (x2.7) 703 (+1.3)
Bar 15 b 102(x24) 20 1146(x23) 25  11.25(x2.4) 30  7.74(x14) 35  7.3(x08)
- Xso  0.93(:0.02) 0.93(+0.02) 0.95(0.02) 0.89(0.02) 0.75 (+0.01)
(Sowd
R? 0.978 0.983 0.981 0.980 0.994
a  8853(323) 885 (+3.3) 92.97 (+15) 87.36(x1.5) 60.89 (x2.2)
Qou 15 b 673(xL5) 20 969(+x25) 25 102(xL1) 30 646 (x06) 35  7.72(xL7)
s Xso  0.79(:0.03) 0.86(:0.02) 0.87 (£0.01) 0.77(+0.01) 0.68 (+0.02)
R? 0.976 0.973 0.994 0.995 0.982

Abbreviations: Eco= Ecotype; Tem= Temperature; MP= Model parameters; Bar= Bardaskan; Qou= Qouchan; (+Standard Error).
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Table 3- Means comparison effect salinity at different temperatures on two eastern dodder ecotypes seed germination rate
GR
Seed/
Tem  Salinity day GR GR GR GR
Ecotype
w;;?‘ C ‘Mpa e Togm Seed/ Togm Seed/ Tcgm Seed/ Toém Seed/
= o> Sy -4l day day day day
<)
0 6.37a 8.39a 10.31a 14.74a 8.78a
-0.1 5.80ab 8.61a 10.24a 13.80b 8.07b
-0.2 5.58bc 7.00b 7.78b 9.29¢c 7.59b
-0.4 4.98¢c 5.67¢c 7.09bc 7.98d 5.37c
-0.6 4.28d 4.91d 6.56¢ 6.63e 3.32d
Bardaskan 15 -0.8 3.46e 3.89% 3.89d 4.80f 1.36e
sy -1 1eaf 200 2077 2 1.71e 30 3.59g 35 051f
-1.2 0.00g 0.00g 0.00f 0.00h 0.00f
0 7.66a 9.64a 9.44b 9.37a 6.25a
-0.1 7.41a 9.45a 10.39%a 8.41b 6.41a
-0.2 5.82b 7.58b 8.08c 7.31c 5.80ab
-0.4 5.30b 5.04c 6.91d 7.30c 5.14b
Qouchan -0.6 4.07c 4.66¢ 6.73d 5.16d 2.58¢
. 15 -0.8 2.52d 20 3.34d 25 3.67e 30 2.51e 35 0.90d
ol -1 0.56e 0.73e 0.86f 0.61f 0.11e
-1.2 0.00e 0.00f 0.00g 0.00f 0.00e
Abbreviations: Tem= Temperature; GR= Germination rate
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Introduction: Knowledge of weed biology helps to optimize weed management strategies and avoid
unnecessary weed control input by for example accurate prediction of emergence timing of the weeds.
According to the available references, 200 species of dodder have been reported in the world of which 18 species
are in Iran. Among the 18 reported species in Iran, Cuscuta campestris and Cuscuta monogyna cause the greatest
damage to crops and horticultural products in Iran. Cuscuta monogyna (Vahl), a member of the Cuscutaceae
family, is a non-specific aboveground holoparasite, and as such is totally dependent on its host plant for
assimilates, nutrients and water supply. Eastern dodder is one of the important dodder species that parasite fruit
trees and ornamental shrubs. Each eastern dodder plant produces greater than 3000 seeds of which low
percentage germinate in the first year. In the field, dodder started to germinate in March or April when daily
average soil temperatures reached 10°C, and maximum germination was observed in May or June when daily
average soil temperatures reached 20°C. After germination, seedlings of Cuscuta spp. Undergo a non-parasitic
phase of growth, dependent on seed reserves, for 2—-3 weeks. To improve management systems for specific weed
species, it is critical to have good information on seed dormancy, persistence, production, seasonal germination,
seedling emergence, and variations among populations. The objective of the present study was to effect of
temperature and salinity on two eastern dodder (Cuscuta monogyna Vahl) ecotypes seed germination
characteristics.

Materials and Methods: In order to study the effect of salinity and temperatures on seed germination
chrachteristics of two eastern dodder ecotypes experiments were conducted based on factorial in a completely
randomized design with three replications in the Research Laboratory of Ferdowsi University of Mashhad
Faculty of Agriculture during 2015 and 2016. Treatments include salinity stress in 8 levels (0 (Control), -0.1, -
0.2, -0.4, -0.6, -0.8, -1 and -1.2 Mpa) and temperature at 8 levels (5, 10, 15, 20, 25, 30, 35 and 40°C). After 14
days, seeds in treatment solutions were no longer germinating, so all germinated seedlings were removed and un-
germinated seeds of the highest salinity treatment (-1.2 Mpa NaCl) were rinsed with distilled water and placed
back in their dishes with 5 mL of distilled water for 14 more days.

Results and Discussion: Results showed that with increasing salinity at each level of temperature
germination rate and percentage reduced in both ecotypes, so that in potential -1.2 Mpa germination was stopped
in both ecotypes. In both ecotypes germination stamped at 5, 10 and 40 C temperatures in all levels of salinity. In
both ecotypes the highest percentage and rate of germination were indicated at control treatment salinity and 25
and 30 C temperatures. It is believed that the effect of high concentration of NaCl at high temperatures can be
attributed to the toxic sodium that causes irreversible damage. According to the results Bardaskan ecotype was
better than Qouchan ecotype in view of germination at high levels of temperatures and salinity treatments. The
three parameter logistic model provided a satisfactory fit for the response of seed germination to NaCl
concentration. The effective salinity for reducing of 50% seed germination in Qouchan ecotype at 15, 20, 25, 30
and 35 C temperatures were -0.79, -0.86, -0.87, -0.77 and -0.68 Mpa and in Bardaskan ecotype were -0.93, -0.93,
-0.95, -0.90 and -0.75 Mpa respectively. Recovering the ungerminated seeds from the salinity level of -1.2 Mpa
and reincubating them with distilled water resulted in a germination of 70% in both ecotypes, indicating that
enforced seed dormancy was mainly because of an osmotic effect, as opposed to toxicity owing to an ionic
effect.

Conclusion: This study shows that eastern dodder has capacity to survive and reproduce even under a higher
temperature and higher degree of salinity stress. The information of this study would be helpful for estimating

1, 2, 3 and 4- Ph.D. Graduted in Weed Science, Associate Professor, Professor and Associate Professor of Faculty of
Agriculture, Department of Agrotechnology, Ferdowsi University of Mashhad, Mashhad, Iran, respectively.
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the potential of this species to spread to new areas and for the improvement of this parasitic weed species
management programs. As is evident from these experiments, the effective, long-term reduction of eastern
dodder populations will require the use of an integrated weed management approach.

Keywords: Environmental factors, Parasitic plant, Salinity stress, Seedling establishment, Weed ecology
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pathway (%)
S i
» dieTysalis Solanaceae c3 s 5 91.66 20.85 16.68 73.83
o3y Culy ivaricate L. Annual Dicot
3k Sorghum Poaceae ca oz o 54.16 12.32 0.78 418
halepense L. Pers Perennial  Monocot
L4 Cucumis .
7 melo.var agrestis C”C””e)'tacea c3 sy N 52.08 11.84 0.56 2.50
g L. Annual Dicot
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ol Ipomoea triloba  Convolvulac c3 Al aded 35.41 8.05 0.49 218
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«Crops from previous cultivation that their seeds sprouted, and known as weed in the current cropping.
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Introduction: Oilseeds are the second largest food sources in the world after cereals. Soybean (Glycine max L.) is
the largest source of protein and oil in the world and is cultivated in some regions in Iran. Golestan province is one of
the important agricultural regions in Iran with about 62.01% of the soybean cultivation area. Most of these areas are
located in Gorgan County. There are a number of approaches that they use to management of weeds in agroecosystems.
Management and protection of crops from weed damage depend on our knowledge about weed richness and their
distribution status. For this purpose, generation of weed distribution maps provide very important information for weed
management. Also, determination of weed flora help to managers and farmers to identify weeds and select the best
method for weed control, especially invasive weeds in soybean fields. Therefore, the aim of study was to determination
of flora and distribution of weeds in the current soybean fields in Gorgan County.

Materials and Methods: This research was carried out in 48 soybean fields of Gorgan County, during 2015-2016.
In the field section, the W method used to collect weed samples in order to calculate the number, frequency, species
density, etc. The spatial information of the fields was recorded by GPS and sampling was done by 0.25*0.25 square
meters quadrate. Total weed samples moved to weed research laboratory of Gorgan University of Agricultural Sciences
and Natural Resources (GUASNR) and identified in terms of scientific and family names based on taxonomical
classification way. Then, all data entered to Microsoft Excel spread sheets var. 2010, and were averaged and arranged.
In order to determine the weed flora status of these fields, some indices such as frequency, relative species frequency,
species uniformity, relative species uniformity, density and relative species density were calculated. To better display of
distribution maps, weeds were divided based on frequency index into three categories; 50-100%, 50-30% and less than
30% and weeds with a frequency of 50-100% were considered as important weeds of soybean fields in Gorgan. Finally,
the data were processed in ArcGIS software var. 10.3, and then weed distribution maps of soybean fields were
generated.

Results and Discussion: In this study, 21 types of weeds were identified from 14 plant families, which 14.28%
were belonged to perennials group and the rest amounts were annual weeds. Also, 76.19% were belonged to
dicotyledons and about 23.81% were monocots. The highest density was related to ground cherry (Physalis divaricate
L.) with 16.68% compared to other weed species in the measured plots. Crab grass (Digitaria sangunalis L. Scop.) with
a density of 0.94 and sorghum (Sorghum halepense L. Pers) with a density of 0.78 had the highest density than other
weeds. The weeds of the studied fields included 23.80% of narrow-leaved weeds and 76.19% of broadleaf weeds. In
terms of photosynthetic cycle, 28.57% of weeds classified to C4 cycle and 71.42% to C3 cycle. Also, the most
important plant family was Poaceae with 19.04% of the observed weeds in soybean fields, compared to other plant
families. The most dominate species of this family are sorghum, cockspur grass (Echinochloa crus-galli L. P. Beauv)
and crab grass. The weeds with a frequency of 50-100% were included ground cherry, sorghum and wild melon
(Cucumis melo var. agrestis L.) with a frequency of 91.66, 54.16 and 52.08%, respectively. Results of weed distribution
maps showed that weeds with frequency of 50 to 100% were observed in the most of surveyed field and they were
distributed across the county, from east to west.

Conclusion: In the study, the weed distribution maps showed the existence of broadleaf weeds such as ground
cherry, sorghum and wild melon in the most of the studied fields. Also, we identified the large number of weed families
in this study. Considering this high number of identified weed and the presence of some invasive weeds in the surveyed
fields, these results can useful for weed management programs of soybean fields and other crops in Gorgan County.
Therefore, it is necessary that farmers and agricultural managers of the Gorgan County care to distribution of invasive
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weeds. Finally, it concluded that a combination of local and longer-term weed management can possible to deliver
reduced weed infestation levels. Also, integrated weed management is an essential practice for reducing the impact of
pesticides in the agroecosystems.

Keywords: Distribution map, Geographic information system, Soybean, Weeds
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1- Factorial split-plot experiment
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Table 1- Soil chemical properties of the experiment site
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Figure 1- Daily temperature (minimum, maximum, and mean) and air humidity percentage in cotton and fodder beet
growing period at 2014 experiment
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Table 2- Mean comparison of total weed density, total weed dry weight and cotton yield loss in different intercropping
proportions with fodder beet
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o . . Weed density . Cotton yield loss
Cotton-Fodder beet intercropping proportion (%6) 2 Weed dry weight
(plants m2) (g m?) (%)

100:0 65 (43)2 864 (146)2 94.4 (1.7)2
75:25 46 (40)2 811 (168)2 94.6 (0.89)2
50:50 56 (37)2 838 (170)2 95.1 (1.6)2
25:75 31 (21)2 576 (232)° 93.2 (2.6)2
0:100 42 (19)2 791 (225)® -
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Values in columns with the same letter are not significantly different
Values in parentheses are standard deviation.
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Table 3- Results of analysis of variance of yield and yield components of cotton and fodder beet in different proportion of

intercropping under the influence of planting pattern and weed interference

. 0398 laxs OaSles  SujdemaSles adyydSles Sojlen 3ySles
s 55 . . . e s Sl s
Effect/Variables R e e Sladsle ity Sladgle juidy
NB CLY BYC RYB BYB
B B B3 B3 BUKW- A
ol sl 51 EYSH 5 Jleia ! g5 Jloin ! 5 Jlois ! 5 Jloia ! g Jloin !
- -
Fixed eﬁ;ts @l owlyly s pelyly s puilly s peilly bt peilyly S
Df Slowi P value Slowi P value o P value Sows P value o P value
PTVY PTV PTV PTV PTV
b’lh_w 55 1 0.003 0.8199  0.013  0.4924 0.0001 0.9831  0.014 0.4431 0.001  0.8697
Intercropping Pattern (IP)
b’l%“ . w 4 45.1 <.0001 62.8 <.0001 75.7 <.0001 74.2 <.0001 76.5 <.0001
Intercropping Proportion (IP)
bolowe cusS (66X oS Cans
ANES 4 0.04 0.939 0.03 0.9021  0.005 0.991 0.1 0.6444 0.1 0.8065
IPXIR
i slaile 2o 1 39.3 <.0001 28.2 <.0001 18.5 <.0001 19.5 <.0001 17.4 <.0001
Weed Interference (WI)
sbdle 3o x bybre cuis oSl
e 1 0.001 0.8727 0.02 0.4079 0.0001 09189 0.045 0.1675 0.1 0.1474
IPxWI
sladde J316 x balowe cudS Caus
e 4 13.2 <.0001 7.7 <.0001 49 <.0001 52 <.0001 4.7 <.0001
IRXWI
kS Cad X bgloes i (5oXl
m sladale J5lw x bglxe 4 0.4 0.1458 0.2 0.1998 0.1 0.2216 0.04 0.7794 0.1 0.7333
IPXIRXWI
Solas Wil osbly (e
Random effects Variance estimate¥
St 0.00007 0.00004 NE NE
Block (B)
bsle S o x bsle 2ol (5SSl NE 0.00004 0.0001 NE 0.0002
BxIPxIR
s
0.005 0.013 0.011 0.005 0.008
Error
(F) Sl e 49 42 21 2.1
C.V.
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Data were transformed for all variables
tPercentage of total explained treatment variation
Bold numbers show significant effect
NE: non estimated; NB: number of bolls, LYC: lint yield of cotton, BYC: biological yield of cotton, RYB: root yield of fodder beet, BYB:
biological yield of fodder beet
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Table 4- Mean comparison of number of bolls, lint yield and biological yield of cotton in different proportion of intercropping
with fodder beet under the interference and non-interference of weeds

i e SR oo S
. . . Number of bolls Lint yie Biological yie
Weed interference Intercropping proportion (%)+ (m?) (kg hal) (kg had)
syl 5l )l
Weed free 100 146 (13)2 4390 (402)° 12478 (1629)3
75 96 (12)° 2152 (271)° 5866 (613)°
50 54 (12)¢ 812 (179)° 2105 (513)°
25 21 (7)¢ 157 (52)¢ 390 (119)°
5yl a4 03l
Weed infested 100 14 (6)%[90%] 239 (70)9[94%] 860 (70)9[93% ]
75 9(3)90%]  115(30)Y[94%] 393 (30)[93% ]
50 5 (2)[90% ] 39 (18)[95% ] 149 (18)T 92%)]
25 3 (1)9[ 85%] 10 (5)T93% ]  39.6 (5.6)9[89% ]
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T Different percentage of cotton density of total density in area
Values in columns with the same letter are not significantly different
Values in parentheses are standard deviation
Values in brackets are reduction percentage respect to same treatment in weed free condition
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Table 5- Mean comparison of root yield and biological yield of fodder beet in different proportion of intercropping with
cotton under the interference and non-interference of weeds
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Weed interference  Intercropping proportion (%)¥ Root yield Biological yield
(kg ha't) (kg ha't)
e jl)le
Weed free 100 162083 (37253)? 195433 (54502)?
75 102025 (11488)° 124509 (13210)
50 61433 (7198)° 82042 (13710)°
25 14281 (1645)¢ 18557 (2924)¢
jymile 4 o3l
Weed infested 100 26400 (2123)9[83%] 36250 (449)°[81%)]
75 19359 (3218)%[81%] 25978 (4691)*[79%)]
50 7644 (2661)[87%] 10118 (4461)°[87%]
25 2021 (744)°[85%)] 2789 (802)T 84%]
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T Different percentage of cotton density of total density in area
Values in columns with the same letter are not significantly different
Values in parentheses are standard deviation
Values in brackets are reduction percentage respect to same treatment in weed free condition
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Table 6- Advantage indices of cotton—fodder beet intercropping affected by interference and non-interference with weeds
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Weed $ ST P JNR - SN . ) )
interference  Cotton-Fodder ladole JSome; sy Al laole S ABly Ay o
beet proportion : $ LER AYLc ¢ AYL RVTc
(%) LERc LERs AYLs
jpaile )l g)le
Weed free 1000 1.00 - 1.00 - - - 1.00
75:25 0.49 0.09 0.60 -0.34 -0.62 -0.96 0.83
50:50 0.19 0.41 0.60 -0.63 -0.18 -0.82 1.64
25:75 0.04 0.67 0.71 -0.86 -0.11 -0.97 2.46
0:100 - 1.00 1.00 - - - 3.77
)‘).m_é.l_c 4 0391’\
Weed infest 1000 1.00 - 1.00 - - - 1.00
75:25 0.51 0.7 0.58 -0.32 -0.71 -1.03 1.33
50:50 0.18 0.29 0.47 -0.65 -0.43 -1.08 3.89
25:75 0.05 0.72 0.77 -0.80 -0.04 -0.84 8.66
0:100 - 1.00 1.00 - - - 12.30

LERc: Land equivalent ratio for cotton, LERg: Land equivalent ratio for fodder beet, LER: Total land equivalent ratio , AYLc: Actual yield loss for
cotton, AYLg: Actual yield loss for fodder beet, AYL:Total actual yield loss, RVTc: Relative value total for cotton
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Table 7- Competitive indices of cotton—fodder beet intercropping affected by interference and non-interference with weeds

Dolso CuiS o . Pl o o o b - o TR
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Weed Sladgle e - dy eyl T e e T lasgle e
interference Cotton-Fodder beet Sladgle Js - o ®
. A CRs
proportion (%) Ks K CRc
C
jyedile 5l g)le
Weed free 2575 0.20 0.07 0.015 0.28 1.87 0.58
5050 0.10 0.27 0.028 -0.45 0.49 223
7525 0.03 0.41 0.011 -0.75 0.17 6.63
)").tz:;ﬂ.cé_;o.\yx
Weed infest 2575 0.22 0.05 0.012 0.39 3.89 0.46
50:50 0.10 0.17 0.017 -0.22 0.63 1.93
7525 0.04 0.42 0.016 -0.76 0.23 7.89

Kc: Relative Crowding Coefficient for Cotton, Kg: Relative Crowding Coefficient for Fodder beet, K:Total Relative Crowding Coefficient
JA:Aggressivity, CRc: Competitive Ratio for Cotton, CRg: Competitive Ratio for Fodder beet
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Introduction: Intercropping involves growing more than one crop in the same field at the same time.
Intercropping increase diversity in the cropping system and enhance the utilization of resources such as light,
heat and water. This practice can also help to suppress weeds and increase the likelihood of being able to reduce
herbicide use in the cropping system. Alternatively, in organic systems where herbicides are not used,
intercropping can reduce the yield loss potential and provide stability in the system. In recent years, native cotton
growers in Khorasan region, especially in Torbat-e Jam region, using the intercropping of cotton-fodder beet
(Beta vulgaris subsp. vulgaris L.), while facilitating the growth of fodder beet plant providing forage for
livestock and increasing land income in the cotton crop. Placement of fodder beet plants in or between rows of
cotton cultivation accelerates the conquest of space and resources compared to cotton monoculture. Little
information is available on the cultivation of fodder beet - cotton intercropping and its effects on the yield of
both plants, as well as the potential of this crop system in weed control. Therefore, this experiment was designed
with the aim of the effect of cotton- fodder beet intercropping on weed control and evaluation of intercropping
and competitive indices in Mashhad region.

Materials and Methods: In order to evaluate the effect of cotton-fodder beet intercropping on weed
suppression, a split factorial experiment was conducted based on a randomized complete block design with three
replications at Ferdowsi University of Mashhad research farm. Treatments include intercropping pattern at two
levels of inter-row and intra-row intercropping and the ratio of cotton-fodder beet substitution intercropping at
five levels including 75: 25, 50: 50, 25: 75 and monoculture of cotton and fodder beet as the main factor and
weed interference at two levels including weeding and non-weeding throughout the weed season as a secondary
factor. Land equivalent ratio for cotton, land equivalent ratio for fodder beet, total land equivalent ratio , actual
yield loss for cotton, actual yield loss for fodder beet, total actual yield loss, relative value total for cotton,
relative crowding coefficient for cotton, relative crowding coefficient for fodder beet, total relative crowding
coefficient, aggressivity, competitive ratio for cotton, and competitive ratio for fodder beet were the indices
which calculated and used as a basis for the evaluation of cotton — fodder beet intercropping.

Analysis of variance was performed using generalized linear models through GLMMIX procedure in SAS
9.4 software environment. The effect of three factors: intercropping pattern, intercropping ratio and weed
interference and their interaction with each other were considered as fixed effects and block and block effect,
mixed intercropping pattern, intercropping ratio and total error were considered as random variables in the
model. Comparison of means of the simple effects of factors and their interaction were performed using the least
squares mean comparison method in the same procedure.

Results and Discussion: The results showed that the effect of intercropping pattern and intercropping
proportion on total weed density was not significant, but was significant on total dry weight of weeds, although it
was still not significant compared to monoculture of cotton. Accordingly, at a 25: 75 crop proportion of cotton -
fodder beet, the dry weight of weeds was lower than other intercropping proportion. Also, the effect of
intercropping pattern on both crop traits was not significant, but the ratio of intercropping on cotton and fodder
beet traits was significant. In terms of interference or non-interference of weeds, at least 50% reduction in cotton
lint yield and 83% reduction in fodder beet root yield was observed in intercropping conditions, compared to
monoculture of each plant. The two indices of land equivalent ratio and actual yield loss showed the superiority
of cotton monoculture over intercropping, but the relative value total index expressed the superiority of cotton-
fodder beet intercropping over cotton monoculture. So that intercropping of cotton-fodder beet with a ratio of
75:25, in the presence and absence of weeds, the relative value total increased by 2.5 and 8.6 times, respectively,
of cotton monoculture. Competitive indices including relative crowding coefficient, competition ratio and
aggressivity index showed that fodder beet has higher competitive power than cotton. In general, the results of
this experiment showed that cotton-beet forage intercropping, although it had no significant effect on weed

1, 2 and 3, 4- Associate Professors and Ph.D. Students of Weed Science, Department of Agrotechnology, Faculty of
Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran, respectively.

(*- Corresponding Author Email: m.rastgoo@um.ac.ir)
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control, is still recommended in terms of mixed crop evaluation indicators.

Conclusion: In general, the results of this experiment showed that the cotton-fodder beet intercropping, as
replacement pattern, had no significant effect on weed control, and considering that it was suitable only in terms
of one of the evaluation indices (relative value total), it is not generally recommendable.

Keywords: Lint yield, Relative value total, Replacement series
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Table 1- Wheat cultivars characteristics
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yes b BT (S g oS 4y Jocto QDY+ &g £li5)] o) bawsio ¢y 4 polie o)lae
ChamFan Spring wheat, resitante to lodging, midle season, plant hight 95-100 cm, tolerant to late season heat and drought
stress
Sloye A=AD dgus &gy £las ) Juad Ll (slo)S g (S i 4y Jeoxio o wydg; 0)lge
Verinak Spring wheat, tolerant to late season heat and drought stress, plant hight 80-85 cm
s 0009 & polie ple lo AD dgu> &gy i) ¢ Juad (bl (S g LoyS @ Jocie ()39 Lo colog
Ka"rim Spring wheat, relatively early season, tolerant to late season heat and drought stress, plant hight 85 cm, resistante

to lodging
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Table 2- ANOVA of shoot and root competition effect of wild mustard on morphological characteristics of wheat

cultivars
Olas o (ibo
Mean squares
A JOES JF 90 “-’:3' 439,1'8\.63,! Ay Job aoiy Sl Mﬁ,b
Source of &8 Plant Root o Spike
Variations DF height Length Number of tillers length
IS Replication 2 10.21 1.21 0.52 1.93
B, g5 (A) Competition (A) 3 80.21™ 12.10™ 3.34™ 5.60"
5, (B) Cultivar (B) 2 83.63™ 11.18™ 4.38" 6.48™
AXB AXB 6 81.28™ 12.88™ 3.74™ 5.47"
s Error 22 15.94 1.79 0.8 1.70
CV% - 10.3 10.3 10.1 9.7

**: Significant at 1% levels

dioyd S Jloinl grdaws )3 (gl gime  *¥F

P8 w61 413 3,Sas (glial 2 iy 355 (2loh 5 iwoj 25 Sl Culdy S1 Gl ly HIUT-F Jgan
Table 3- ANOVA of shoot and root competition effect of wild mustard on yield components of wheat cultivars

©layo (eSSke
Mean squares

«ls sl Ao dlass 039 PEEHEIST .
Ol pnts &abio s aliw : I E < 72039 St
Gl T . &0 o 58 ail> I3 &yo po &y 5
Source of @l Grain - gpikes 1000- Grain &
variations df. number number grain weight per Blomaszs per
per Per m2 weight m2 m
spikes
1SS Replication 2 2.66 10.49 3.67 36.82 168.29
oy g4 (A) Competition (A) 3 18.78™ 316.73™ 28.10™ 498.19™ 1840.45™
5, (B) Cultivar (B) 2 19.49™ 311.45™ 31.36™ 476.58"™ 1811.62™
AxXB AxB 6 19.12™ 314.91™ 29.82™ 480.34™ 1832.37™
L3 Error 22 3.24 15.94 5.41 76.32 217.14
CV % - 10.4 11.8 9.15 10.8 11.7
**: Significant at 1% levels 1o & Jln] o 3 (55 dme el
i) g 2lop Glaplil co) Hlas g Sloyg o8y 0 e Sl $ldd gl dudin y J ko
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Table 4- Mean comparisons of interaction effects of competition treatments on morphological characteristics of wheat

cultivars
Ew,l . L
<l g9 o) &S Gy it Jsb oy Sl S Jgb
Type of Type of Plant ,_Er?g:h Nyl y ,_Se'?,'gfh
competition Cultivar height (cm)  Number of tillers/plant  (cm)
(cm)
Chamran |, 88.3¢ 11.4% 1.49% 9.2¢e
¢l Karim o, 83.4¢f 10.8% 1.32¢f 8.69¢
Verinak s, 79.81 10.2¢f 1.25% 8.22¢
Chamran |, 93.3% 10.1¢f 1.7b¢ 10.4°
c2 Karim 8 88.4% 9.5f0 1.61° 9.83°
Verinak <l s 83.1¢f 9.09 1.52¢ 9.29%
Chamran,.>  83.2¢f 8.99ni 1.19 8.1¢
c3 Karim .5 78.1% 8.40 1.04" 7.650
Verinak Sty s 74.29 7.9 0.98i 7.23f
Chamran l,e> 95.12 13.32 2.10 11.62
C4 (Control)  Karim 4, 90.3% 12.6% 1.98% 10.96°
Verinak by, 85.5% 11.9% 1.88 10.36°

S5 FoaSs b gl sixe Coglis huoyd gy Jlein] gans 53 (Sl (glaials di yg0)] (slue g S pdie gy gyl (glauSlo (im0
Means within a column followed by the same letter are not significantly different at the 5% level according to Duncan's multiple
range test.
Jo3 reing 9 e glaplil culdy (C2) pus pl)I L iy S35 (eje) slopliil <) (CL) puiS pB)I L iy Jo5 algn plail o) e (slalos
(C4) 2als 5 (C3) pais )1 L (o2
Competition of treatments: Competition between shoot of weed and wheat (C1), Competing underground parts of weed and wheat
(C2), Competition between shoot and underground parts of wild mustard and wheat (C3), and the Control cultivars (C4).
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Table 5- Mean comparisons of interaction effects of competition treatments on yield and component yield of wheat cultivars

\ . sl s Ao 099 PeS oy s ey
<) g9 w2 &S Al 4 &y po g &ld 58 . .
Type of Type of Grain Spikes 1000 & & 7o 2 )

competition cultivar number/ number/ grain Grain V\{Slght Blomazss (g/m

spike m? weight (g) (97 m) )

Chamran e 16 582.75¢ 35.00¢ 246.96f 1339.32f
Cl Karim 5 14.96f 544.87¢ 32.734 230.91f 1252.269"
Verinak S, 13.997 509.45 30.608 215.909" 1170.87N
Cc2 Chamran e 19h¢ 595.7° 37.30° 362.19¢ 1581.644
Karim 5 17.77¢ 556.98¢ 34.60°¢ 338.64¢ 1478.83%
Verinak Sy 16.61° 520.78" 32.354 316.63¢ 1382.71¢f
Chamran e 14f9 573.54 33.00¢ 171.86' 1173.96N
Cc3 Karim 5 13.099 536.22¢ 30.868 160.69' 1097.651
Verinak Sk 12.24h 501.37} 28.85f 150.25' 1026.31i
Chamran e 218 608.65% 40.102 497.458 1784.392
C4 (Control) Karim 5 19.64° 569.09 37.40° 465.11° 1668.40°
Verinak S, 18.36¢% 532.10¢ 34.97¢ 434.88°¢ 1559.96¢

.JJ)IJJ\ )§4J5.| L d)lauz.m 051.65 Aoy Jlo.‘bl c‘a»: 2 L}iﬁb slaels > O}A)'i sl » ‘S)‘-‘““ “59)> d‘)b Lg‘.a:u.«ivt.o g B )
Means within a column followed by the same letter are not significantly different the 5% level according to Duncan's multiple range
test.
B3 eing 9 gl slaplil <) (C2) pus plB)I L iy 35 (cnj) slapll <) (CL) puiS pB)I L (ping 55 (alg plal o) i) (slalows
(C4) aals 5 (C3) puss pB)| Ly i
Competition of treatments: Competition between shoot of weed and wheat (C1), Competing underground parts of weed and wheat
(C2), Competition between shoot and underground parts of wild mustard and wheat (C3), and the Control cultivars (C4).



1Pee 5l ¥ o )lod FO als (55,9l gluo g pole)ylalS cblis> o i Y4

(oi=dy La Sy (VL L Gl o) &5 0 oanlie adllas
Jo3 LYL culsy @)ud sy (aigS o Sles slinl 5 5 Slos
3)90 Slimo jlade o yieS Ly Sloyg g w25 pB)l Lol 392 oty
S oo bl jpadile cpl pl b 58 (B ly adlas
9 O 3 pAS CitS gilie plis (bl 335 plo Gl
L ojoly €S paS g)lhe )3 (odog Jo )3 45 59dS )8 Cgi>
sl ot o s s o9de sl s JSiio o)l S (slaes
sle bt L5, L5 b g g ol euel)) cutlig
Candy iy P35 5ppcdle b B 3 1) 5 Sles ey (e

S 5 4o

S (it 3l 4ol (L (o) ol gl (IS ok

3y Slos jo dwej g slaplil colsy b anolis 3 oloa (claplul
2 rdew ol 0 dl 5g Jb bxe JialS g b puS Pl @l
Msine G2LST s 4 (ueing 9 (2l cboplul i) Jlo
(e 9 ls oy bulyd )3 g &l e g 9 &l olus
Fed S 3 fleos i bne yob 4 paiS g iyl g ady) Jsbo
(i) Slapadld (wpp b lyie & A8 pastie )03 (ggw

oL, ol 48 |y oLyl (i o5, 5,Shee glinl 5 3,Skee
syacale JSis oS il 3ble )0 9 0903 Lii S 1) W)y (g s
oxl 93 0,8 oolatul ojul cusS ol o Ll (0, oles 5l ol demg

..))91

&l

Ahmadvand G. 2002. Canopy structure and light and nitrogen absorption and use efficiency as affected by wheat

1.
and wild oat inter and intra- specific competition. Ph.D thesis. Ferdowsi university of Mashhad. Iran. (In Persian)

2. Armin M., and Asghripour M. 2011. Effect of plant density on wild oat competition with competitive and
noncompetitive wheat cultivars. Agriculture Science 10: 1554-1561.

3. Baghestani M.A., and Zand E. 2004. Study of competitive ability of winter wheat (Triticum aestivum) genotypes
against weeds with attention to Goldbachia laevigata DC and Avena ludoviciana Dur in Karaj. Plant Pest and
Disease 72: 1-21. (In Persian with English abstract)

4. Baghestani M.A., Zand E., Rahimian Mashhadi H., and Soufizadeh S. 2005. Morphological and physiological
characteristics which enhance competitiveness of winter wheat (Triticum aestivum) against Goldbachia laevigata.
Weed Science 1: 111-126.

5. Baghestani Meybodi M.A., Akbari A.G., Atri A.R., and Mokhtari M. 2003. Competitive effects of rye (Secale
cereale L.) on growth indices, yield and yield components of wheat. Pajouhesh and Sazandegi 61: 2-11. (In
Persian with English abstract)

6. Beckie H.J., Johnson E., Blackshaw R.E., and Gan Y. 2008. Weed suppression by canola and mustard cultivars.
Weed Technology 22: 182-185.

7. Cousens R.D., Barnett A.G., and Barry G.C. 2003. Dynamics of competition between wheat and oats. I. effects of
changing the timing of phonological events. Agronomy 95: 1295-1304.

8. Cowan P., Weaver S.E., and Swanton C.J. 1998. Interference between pigweed (Amaranthus spp.), barnyardgrass
(Echinochloa crusgalli), and soybean (Glycine max). Weed Science 46: 533-539.

9. Dianat M., Rahimian Mashhadi H., Baghestani M.A., Alizadeh H.M., and Zand E. 2007. Evaluation of Iranian
cultivars of bread Wheat (Triticum aestivum L.) for competitive ability against rye (Secale cereale). Agriculture
Science 23: 267-280. (In Persian with English abstract)

10. Ebrahimpour Noorabady F., Aynehband A., Nour Mohammadi Gh., Moosavinia H., and Mesgarbashi M. 2006.
Study of some wheat ecophysiologic indices as influenced by wild oat interaction. Pajouhesh and Sazandegi 73:
117-125. (In Persian with English abstract)

11. Eslami S.V., Gill G.S., Bellotti B., and McDonald G. 2006. Wild radish (Raphanus raphanistrum) interference in
wheat. Weed Science 54: 749-756.

12. Finch J.A., Guillaume G., French S.A., Colaco R.D.D.R., Davies J.M., and Swarbreck S.M. 2017. Wheat root
length and not branching is altered in the presence of neighbors, including blackgrass. PLoS ONE 12(5):
e0178176.

13. Holman J.D., Bussan A., Maxwell B., Miller P., and Mickelson J. 2004. Spring wheat, canola, and sunflower
response to Persian darnel (Lolium persicum) interference. Weed Technology 18: 509-520.

14. Huel D.G., and Hucl P. 1996. Genotypic variation for competitive ability in spring wheat. Plant Breeding 115:
325-329.

15. Kennet J., and Kirkland K.J. 1993. Spring wheat (Triticum aestivum) growth and yield as influenced by duration of
wild oat (Avena fatua) competition. Weed Technology 7: 890-893.

16. Knezevic S.Z., Evans S.P., Blankenship E.E., Van Acker R.C., and Lindquist J.L. 2002. Critical period for weed


https://www.ncbi.nlm.nih.gov/pubmed/?term=Finch%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=28542446
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guillaume%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28542446
https://www.ncbi.nlm.nih.gov/pubmed/?term=French%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=28542446
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cola%26%23x000e7%3Bo%20RD%5BAuthor%5D&cauthor=true&cauthor_uid=28542446
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davies%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=28542446

Yav

g Jo 3 jpdle S ) 9 e sLrplwl cul) Jleue Jole

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

control: The Concept and Data Analysis. Weed Science 50: 773-786.

Kropff M.J., and Lotz L.A.P. 1992. Systems approaches to quantify crop-weed interactions and their application in
weed management. Agricultural System 40: 265-282.

Lemerle D., Gill G.S., Murphy C.E., Walker S.R., Cousens R.D., Mokhtari S., Peltzer S.J., Coleman R., and
Luckett D.J. 2001. Genetic improvement and agronomy for enhanced wheat competitiveness with weed.
Australian Journal Agricultural Research 52: 527-548.

Mennan H., and Zandstra B.H. 2005. Effect of wheat (Triticum aestivum) cultivars and seeding rate on yield loss
from Galium aparine (cleavers). Short communication. Crop Protection 24: 1061-1067.

Mohajeri F., and Ghadiri H. 2003. Competition in different densities of wild Mustard (Brassica kaber) with winter
wheat (Triticum aestivum) under different levels of nitrogen fertilizer application. Iranian Journal of Agriculture
34(3): 527-537. (In Persian with English abstract)

Naderi R., and Ghadiri H. 2011. Competition of wild mustard (Sinapis arvense L.) densities with rapeseed
(Brassica napus L.) under different levels of nitrogen fertilizer. Agriculture Science 13: 45-51.

Navabpour S., and Kazemi G. 2013. Stady the relation between grain yield and related traits in wheat by path
analysis. Crop Production 6(1): 191-203. (In Persian with English abstract)

Olsen J., Kristensen L., and Weiner J. 2005. Effects of density and spatial pattern, of winter wheat on suppression
of different weed species. Weed Science 690-694.

Paynter B.H., and Hills A.L. 2009. Barley and rigid ryegrass (Lolium rigidum) competition is influenced by crop
cultivar and density. Weed Technology 23: 40-48.

Pester T.A., Burnside O.C., and Orf J.H. 1999. Increasing crop competitiveness to weed through crop breeding.
Journal of Crop Production 2: 59-76.

Rahimian Mashhadi H., Baghestani M.A., Zand E., and Dianat M. 2004. Assess the competitiveness of the eight
wheat cultivars with rye in Karaj and Varmyn. 8" National Iranian Crop Science congress, Rasht. Guilan
University. (In Persian)

Rezvani H., Asghari J., Ehteshami M.R., and Kamkar B. 2013. Study reaction yield wheat cultivars in competition
with the weed in Gorgan. Journal of Crop Production 6(4): 178-214. (In Persian with English abstract)

Roberts J.R., Peeper T.F., and Solie J.B. 2001. Wheat (Triticum aestivum) row spacing, seeding rate and cultivar
affect interference from rye (Secale cereale). Weed Technology 15: 19-25.

Saadatian B., Ahmadvand G., and Soleymani F. 2011. Study of canopy structure and growth characters role of two
wheat cultivars in competition, on economic threshold and yield of rye and wild mustard. Iranian Journal Field
Crops Research 9(3): 494-504. (In Persian with English abstract)

Saadatian B., Ahmadvand G., and Soleymani F. 2012. Effect of rye (Secale cereale) and wild mustard (Sinapis
arvensis) competition on yield and yield components of two winter wheat (Triticum aestivum L.) cultivars. Journal
Plant Protection 26(1): 8-19.

Safahani Langrodi A., Kamkar B., Zand E., and Bagherani Meybodi M.A. 2008. Evaluation of ability tolerance
competition of canola cultivars to wild mustard (Sinapis arvensis) using some empirical models in Golestan
province. Journal Agriculture Science Natural Resource 15: (5):101-111.

Safahani Langrodi A., Kamkar B., Zand E., Bagherani Meybodi M.A., and Bagheri M. 2007. Reaction of grain
yield and its components of canola (Brassica napus L.) cultivars in competition with wild mustard (Sinapis
arvensis L.) in Gorgan. Crop Science 9: 356-370. (In Persian with English abstract).

Seefeldt S.S., Ogg A.G., and Yuesheng H. 1999. Near-isogenic lines for Triticum aestivum height and crop
competitiveness. Weed Science 47: 316-320.

Siyahpoosh A., Zand E., Bakhshande A., and Gharineh M.H. 2012. Competitive of different densitiesof two wheat
cultivars with wild mustard weed species (Sinapis arvensis) in different densities. Weed Science 20: 748-752.
Soleymani F., Ahmadvand G., and Saadatian B. 2012. The effect of nitrogen levels and wild mustard densities on
yield and economic threshold of canola. Electronic Journal Crop Production 4(4): 85-102. (In Persian with English
abstract)

Van Acker R.C., and Oree R. 2004. Wild oat (Avena fatua L.) and wild mustard (Brassica kaber) wheller
interference in canola (Brassica napus). Weed Science 39: 210-221.

Wall D.A., Friesen G.H., and Bhati T.K. 2006. Wild mustard interference in traditional and semi-leafless field
wheats. Canadian Plant Science 71: 473-480.

Williams W.D., and Muhammad K. 1997. Canada thistle (Cirsium arvense) effects on yield components of spring
wheat (Triticum aestivum). Weed Science 44: 114-121.

Yenish J.P., and Young F.L. 2004. Winter wheat competition against jointed goatgrass (Aegilops cylindrica) as
influenced by wheat plant height, seeding rate, and seed size. Weed Science 52: 996-1001.

Zand E., and Beckie H.J. 2002. Competitive ability of hybrid and open pollinated canola (Brassica napus L.) with
wild oat (Avena fatua). Canadian Plant Science 82: 473-480.



Journal of Plant Protection sk (5523liS @bus g pole) LS cblis 4 i
Vol. 35, No. 3, Fall 2021, P. 389-398 ASE A FAI-YAA .o AFee sl oF oyl O ol

Evaluation of the Aerial and Underground Organs of Wild Mustard
(Sinapis arvensis) Competition on Growth and Yield of Wheat
(Triticum aestivum) Cultivars

A. Modhej'*
Received: 18-03-2021
Accepted: 21-05-2021

Introduction: Among crops, wheat is one of the most widely cultivated crops in the world that supply about
60 to 70 percent of the world population's food energy. Among the factors reducing crop production, weeds are
particularly important, and they could reduce crop yield through competition for water and food and also by
disrupting the harvest. It is important to assessment of weed-crop competition mechanism to get vital resources
as well as assessment useful crop features for increasing competition with weeds. One of these methods could be
use of cultivars with high-ability competitors against weeds. So in this regard, awareness of weed-crop
competition aspects in addition to yield losses due to weed competition, will leading to a reduction in herbicide
application.

Materials and Methods: To evaluate the effect of wild mustard competition on morphological
characteristics, yield and yield components of wheat, a factorial experiment was conducted based on a
randomized complete block design with three replications in Islamic Azad University Shoushtar Branch in 2016.
In the experiment, the treatments were type of competition between weed and wheat that was included: a) the
shoots competition of weed with wheat cultivars b) the root competition of wild mustard with wheat c) the shoot
and root competition of wild mustard with wheat cultivars and d) no weed competition as control and wheat
cultivars was included: Chamran, Karim and Vrynak.

Results and Discussion: Analysis of variance showed that all the studied traits were significantly different
from each other. Results showed that the maximum height (95 cm) was observed for Chamran cultivar in control
treatment and the minimum height (74 cm) was for Vrynak in the shoot and root competition of wild mustard
with wheat cultivars. A comparative evaluation of interaction effects showed that the highest root length (13.3
cm), number of fertile tillers (2.1) and spike length (11.6 cm) were obtained in Chamran cultivar in control
treatment. The least of these traits was observed in Vrynak cultivar in the both shoot and root competition of
wild mustard with wheat cultivars. The results showed the largest decrease in the number of seeds per spike
(40.95 percent compared to control) and spike number per m? (17.62 percent compared to control) was obtained
in the treatment of shoot and root competition of wild mustard with Vrynak cultivar. The study showed that the
highest 1000-grain weight (40 g) was obtained in Chamran and control treatment and the least was obtained in
the treatment of shoot and root competition of wild mustard with Vrynak cultivar. The highest grain yield
(497.45 g m?) and biologic yield (1784.39 g m) were obtained in Chamran and control treatment, while, the
lowest ones (150.25 g m? and 1026.31 g m™) were obtained in the treatment of shoot and root competition of
wild mustard with Vrynak cultivar, respectively. Reduction in wheat yield was occurred due to decreasing the
number of spike, number of grains per spike and 1000-grain weight. Assessment the results of biological yield
and grain yield in wheat cultivars showed that compared to economic performance of wheat, total dry matter
production was less affected by wild mustard interference.

Conclusion: Overall, in this study, the highest amount of morphological traits, yield, and yield components
were obtained in combined treatment of Chamran and control. Accordingly, Chamran due to higher economic
performance both in weed-free and weed-interference conditions could be as a competitor cultivar in agricultural
operations and its properties could be used in breeding.
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1- Associate Professor, Department of Weed Science, Shoushtar Branch, Islamic Azad University, Shoushtar, Iran
(*- Corresponding Author Email: adelmodhej2006 @yahoo.com)
DOI: 10.22067/JPP.2021.69400.1019


mailto:adelmodhej2006@yahoo.com




Contents

Evaluation of Resistance to Root-Knot Nematode, Meloidogyne javanica, in Some Tomato Cultivars
under Greenhouse Conditions

A. Asadi Sardari - E. Mahdikhani-Moghadam- M. Zakiaghl

Biological Effects of Trichoderma spp. Isolated from Tomato Rhizosphere and Trichomax-HV
Biofungicide against Tomato Fusarium Wilt in Vitro

S. Jalali - M. Darvishnia- N. Panjekeh- S. Pakbaz

Evaluation of Effective Microorganisms (EM®) against Root-Knot Nematode (Meloidogyne javanica) in
Tomato

H. Charehgani - S. Mahdi

Evaluation Envidorspeed % SC Effectiveness in Control of Citrus Red Mite (Panonychus citri) in
Mazandaran Province

M. Arbabi - S. Mafi Pashakolaei- M. Gholamzadeh-Chitgar- M. Khani

Effects of Two Adjuvants (Scorch and Torpedo m) on Efficacy of Imidacloprid and Flonicamid to
Control the Aphis gossypii Aphid in Greenhouse Cucumber

H. Mosallanejad - M. Forouzan- L. Ebrahimi

Lethal Effects of Fungi Beauveria bassiana (Bals.) and Nanosilica on Cabbage Aphid Brevicoryne
brassicae (L.) and Its Parasitoid Diaeretiella rapae (Mclntosh) in Laboratory Conditions

S. Emami - S. Aramideh- S. Pirsa- J.P. Michaud

Effect of Temperature and Salinity on Two Eastern Dodder

(Cuscuta monogyna Vahl) Ecotypes Seed Germination Characteristics

E. Ebrahimi - E. Izadi Darbandi- M.H. Rashed Mohassel- R. Tavakol Aafshari

Determination of Flora and Distribution of Weeds in Soybean Fields Using Geographic Information
System (Case Study: Gorgan County)

S. Moushani - H. Kazemi- A. Soltani- M.E. Asadi

Evaluation of Competitive Indices and Cultivation Efficiency of Cotton-Fodder Beet Intercropping
under Weed Interference Conditions

M. Rastgoo — G.A. Asadi— A. Dorpoor— S. Rahimi

Evaluation of the Aerial and Underground Organs of Wild Mustard (Sinapis arvensis) Competition on
Growth and Yield of Wheat (Triticum aestivum) Cultivars

A. Modhegj

291

302

310

320

331

345

356

372

387

398



Published by:
Editor in charge:
General Chief Editor:

Editorial Board:
Izadi Darbandi, E.
Pourjam, E.
Hosseini, M.

Rashed- Mohassel, M.H.

Rashed- Mohassel, A.

Razi, H.
Rajaei, H.

Saboori, A.
Sadeghi Namaghi, H.
Sahragard, A.

Mahdikhani Moghadam,

Marashi, S.H.

Publisher:

Address:
P.0.BOX:
Fax:
E-Mail:
Web Site:

Plant Protection

(AGRICULTURAL SCIENCES AND TECHNOLOGY)

Vol .35 No. 3 2021

College of Agriculture, Ferdowsi University of Mashhad, Iran.

Valizadeh, R. (Ruminant Nutrition) Prof. Ferdowsi University of Mashhad.
Rashed- Mohassel, M.H. (Weed Science) Prof. Ferdowsi University of Mashhad.

Weed Science

Plant Pathology
Agricultural Entomology
Weed Science

Insect ecology

Crop Production & Plant Breeding
Entomologist

Agricultural Entomology
Agricultural Entomology
Agricultural Entomology

E Plant Pathology
Biotechnology & Plant Breeding

Ferdowsi University of Mashhad.

Prof. Ferdowsi University of Mashhad.

Prof. Tarbiat Modarres University.

Asso. Prof. Ferdowsi University of Mashhad.
Prof. Ferdowsi University of Mashhad.

Post-Doctoral Research Associate ,Texas A&M AgriLife Extension Service

Asso. Prof. Shiraz University

Department Entomology State Museum of Natural History Stuttgart
Rosenstein 1, 70191 Stuttgart, Germany

Prof. Tehran University

Prof. Ferdowsi University of Mashhad.

Prof. Guilan University.

Prof. Ferdowsi University of Mashhad.

Prof. Ferdowsi University of Mashhad.

College of Agriculture, Ferdowsi University of Mashhad, Iran.

91775- 1163
+98 -0511- 8787430

Jppl@um.ac.ir
https://jpp.um.ac.ir/



	01-sardari.pdf (p.1-13)
	02-jalali.docx 123.pdf (p.14-23)
	03-charegani.docx 123.pdf (p.24-31)
	04-arbabi1.docx 123.pdf (p.32-41)
	05-mosallanejad.doc revised 24 09 2021.pdf (p.42-52)
	06-aramide..pdf (p.53-65)
	07-ebrahimi 123.pdf (p.66-75)
	08-kazemi.pdf (p.76-91)
	09-rastgo.docx 123.pdf (p.92-106)
	10-modhej 123.pdf (p.107-116)
	Full page photo.pdf (p.117)

