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Gl ke 1 12 Smplicillium
Mashhad-Torogh
2 RABRCOMESANIN 1 9 Fusarium
M ashhad-Eskandarabad Simplicillium
3 wa_d‘ft'}’ 1 5 Fusarium
Chenaran-Sefidabad
4 b dgeoe— e 1 8 Fusarium
Chenaran-Mahmoodabad
Gl yley 13 Penicillium
5 ) i 1 4 .
Fariman-Asadiye Fusarium
6 Sl mgler 2 2 10 Fusarium
Fariman-Sefidsang
7 e S plersp ) 2 6 Fusarium
Fariman-Kateshamshir
8 oo 2 11 Fusarium
Fariman Smplicillium
cid oo bly—yleg 8 Fusarium
9 . ) 1 13 .
Fariman-Miyandasht Neonectria
ogl; aSls Penicillium
95 4
10 Jolgezave 1 8 Colletotrichum
11 U 1 8 Penicillium
Torbatjan-Khalilabad
s Alternaria
12 o 1 14 Penicillium
Ghuchan Colletotrichum
13 olys? 1 8 Fusarium
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14 oS 1 12 Fusarium
Sarakhs
15 S 1 9 Alternaria
Sarakhs
16 Ayl Coy . 1 16 Fuganum
Torbatheydariye Neonectria
17 > ‘-'9)’ 2 13 Fusa”um
Torbatheydariye Alternaria
18 R 2 20 Fusarium
Torbatheydariye
olSily g5l j0—dguiio s
19 ' A 1 12 Smplicillium
Mashhad- University farms
20 S 1 7 Penicillium
Khaf
21 ol 2 13 Simplicillium
Join
22 ook 1 14 Penicillium

Neyshabur




0 liulosl bl pd 55 0l juide (S Wlod 3 oo laz Loz, 3L g 5bed 0 35T ddoi (o oy 2

Y

D W F |

®

C :D  .oxysporum :C N .macrodidyma :B .S .lanosoniveum :A) s ol sz, B g9, 9 Culy pobai Y JSd

(P .chrysogenum :F (A .chlamydospora :E ..gloeosporioides

Figure 1- Images of identified fungi (A: S.lanosoniveum, B: N .macrodidyma,C: F .oxysporum, D: C .gloeosporioides, E: A
.chlamydospora, F: P .chrysogenum)
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Figure 4- Relative analysis of fungal isolates Lipase activity (A) C .gloeosporioides, (B) F .oxysporum, (C) S .lanosoniveum, (D)
P .chrysogenum, (E) A .chlamydospora, (F) N .macrodidyma
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Introduction: Sugar beet is adaptable to be cultivated in different weather conditions and regions. In 2015,
the overall area for sugar beet cultivation was estimated about 105,000 hectares which 19000 of this was in
Khorasan Razavi province. Sugar beet is considered as a valuable agricultural crop both for economy and
employment. Nevertheless, producing this crop faces many challenges including the high number of pests. One
of these pathogenic factors is the nematodes. Among plant-parasitic nematodes cyst nematodes are a large group
with economic importance in different countries. These nematodes cause much damage to agricultural crops.
Among the different cyst nematode genera Globodera and Heterodera have species which are important due to
economic damage.

Materials and Methods: During the year of 2016, 22 samples of soil and roots of sugar beet in cyst
nematodes contaminated field in Khorasan Razavi were gathered. Cyst nematodes were extracted by the use of a
small clip and a binocular and put in petri dish with some water. White females were al so taken from the root by
a delicate needle and put in sterile distilled water after washing. Separating and purifying fungi were done in 3
parts. separating fungi from cysts and females, separating fungi from eggs and larvae nematode, and making
single spore fungi and pure culture. The cysts and separated females were washed by distilled water for several
times and antisepticised for 1, 2 or 3 minutes in 10% Sodium Hypochlorite, and 10% and 20% Ethyl acohal.
Cysts and females were washed again with sterile distilled water and sterile sifter was used. The cysts and
femalesin petri dish containing PCA, PDA, CMA and MEA culture mediums were separately taken and cultured
by a needle under laminar. Four cysts were placed at the 4 sides of each 8cm petri dish containing the above
mentioned culture mediums. 16 brown cysts from each soil sample were cultured. Two petri dishes from each
sample were kept and checked consistently in two hot and cold temperatures in incubator with 20-25 and
incubator with 8-10. After 7-14 days the grown fungi were taken to a new culture medium of PDA for a better
development and in later stages they were purified on WA culture medium by single spore or hyphal tip
methods. Purified fungi were kept in test tubes containing PCA food environment and 4 temperature and also on
sand for later studies. Cyst shells were destructed by cyst crusher (homogenizer) and their eggs and mash were
released. Released eggs from cysts were formed into suspension in sterile water. 0.5-1 ml of suspension of eggs
and larvae were taken by sterile micropipette and diffused on petri dish containing water agar culture medium.
These culture mediums were kept and checked regularly in dark in the incubator with 20-25 “C. Grown fungi from
these eggs and larvae were taken to a new culture medium and purified by single spore and hyphal tip methods.
WA culture medium was used for single spurring and purifying fungi. PCR based methods: morphological and
molecular identification, were used to identify the fungi isolates. Mycelium fungi growth phases, fungi DNA
extraction, PCR reaction and electrophoresis were done to identify molecular fungi. Lipase and chitinase assays
were performed on the isolates.

Results and Discussion: For Lipase test, each fungal isolate was cultured on peptone agar media and after 7
days isolates were examined. Around the colony of the isolates produced by the lipase enzyme formed a
precipitate or a colorless aura, which is due to the formation of calcium salts from free lauric acid by the lipase
enzyme, which indicates the positive activity of lipase. Among the isolates, Colletotrichum gloeosporioides had
the highest sediment content, indicating the activity of lipase enzyme and the highest isolate in this test. After
that, Neonectria macrodidyma and Penicillium chrysogenum showed the highest activity of lipase enzyme
activity. Fusarium oxysporum showed no sediment and the lowest level of lipase enzyme activity was observed
in this fungus. For chitinase test, isolates were cultured on colitic kitein medium. Around the colony and also the
color of the culture medium, the chitinase-producing isolates changed the violet color, which indicates the
positive activity of the chitinase enzyme in these isolates. Relative analysis of chitinase activity showed that the
isolate of P. chrysogenum had the largest and fastest change in color to violet, indicating the highest production

1, 2 and 3- Ph.D. Student of Plant Pathology and Professors, Department of Plant Protection, Faculty of Agriculture,
Ferdowsi University of Mashhad, Mashhad, respectively.
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of chitinase enzyme by this fungus. The lowest chitinase production was by C. gloeosporioides, which showed
the dlightest and slowest changes in color compared with other isolates and the weakest isolate was introduced
for the production of chitinase enzyme.

Conclusion: In this research, different fungi were isolated from sugar beet cysts. Most fungal isolates
belonged to Torbat-e-Haidiriyah and Fariman, and the least isolates belonged to Khaf. The highest frequency of
Fusarium isolates was found to be 37.35%. Isolation of Smplicillium lanosoniveum fungi, P. chrysogenum, C.
gloeosporioides was the first reported cyst nematode in sugar beet. In the relative analysis of lipase activity, it
was found that P. chrysogenum and C. gloeosporioides fungi exhibited the highest amount of lipase production,
which was the highest marker in this test. Relative analysis of chitinase activity showed that P. chrysogenum had
the largest and fastest color change to purple, indicating the highest production of chitinase enzyme by this
fungus. The lowest chitinase production was obtained by isolate C. gloeosporioides, which showed the slightest
and slowest changes in color compared with other isolates. The fungus P. chrysogenum showed the best results
in both tests, this fungus is, therefore, recommended for further research with the observation of the necessary
points.

Keywords: Chitinase, Cyst nematode, Fungi, Lipase, Sugar beet
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Table 2- The LCso ratio (g/l), lower and upper 95% confidence intervals (Cl), slope £SE, effect of some plant extract and

abamectin on B. tabaci on tomato plants grown in BAGA, cattle manure vermicompost and pistachio waste vermicompost

o Jlow i it o slas oS CllE oy A0 liaebldgs ol dn,s X2 Ol e Egexe
CwiS Treatment (Slope+ SE) %6 +LCso (C195%) (df)
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Table 3- Interactin between pesticide, extract and growth media on developmental duration of B. tabaci.

Al po &3l a0 Olrypo pudoluo F P- value
Stage df Mean of square

(EQQ) w55 8 0.264 1.073 0.4

(Nymph) o9 8 8.778 6.923 0.00

(PUPpa) o a5 8 0.347 4.338 0.001

(Preadult) gsk ;1 i 8 13.153 5.036 0.001

(Adult) ol o, 8 2.321 4.367 0.001

(Total development) gos 5 1, 093 JS 8 15.924 5.737 0.000
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Table 4- Effect of extract and pesticide on developmental durations (day+SE) of B. tabaci on tomato plants grown in BAGA

Treatment Loy Egg s Nymph S 9 & e &t il o Jol8 2 s Total glyg> J5
Pupa Preadult Adult development
(Control) sals 5.61+0.05b  11.144+0.34b  1.63+0.15b  18.36+0.38b  7.77+£0.06 b 26.13+0.36 ¢
(Abamectin) sl 6.15+0.37ab  14.4840.94a 2.02£0.13b 22.67+1.58ab  6.01+0.31c  28.68+1.28 bc
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Means in a column followed by different letters are significantly different (P<0.05, Tukey)
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Table 5- Effect of extract and pesticide on developmental durations (day+SE) of B. tabaci on tomato plants grown in mixture
of BAGA and cattle manure vermicompost

o\

Jos o5 Fom T M d
Treatment Egg Nymph Pupa Preadult Adult development
Control 1als 6.82:0.03ab  11.27+0.30c  2.92+0.13a  20.89+022b 10.1040.20a  31.00+0.32 bc

Abamectin sl 6.07+0.30b  13.84:0.76b  190:0.18b  21.03:1.04b  6.33:0.35b  27.36+1.21c
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Ricinus communis < s 7.66+0.02 a 16.45+0.12 a 2.60+0.06 ab 26.59+0.10a  8.73+0.57 a 35.32+0.67 a
Sophora . 435 7.70:0.19a  1533+0.18ab  2.36:0.07ab  25.18:0.28a 10.01:0.33a  35.19+0.33 ab
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Table 6- Effect of extract and pesticide on developmental durations (day+SE) of B. tabaci on tomato plants grown in mixture
of BAGA and pistachio waste vermicompost

Sl S gt S i &3l o Jol8' & puiis RTINS

Treatment Egg Nymph Pupa Preadult Adult Total
development
Control ssls 6.56+0.14ab  17.05+0.07ab  2.32+0.04ab  25.86+0.09ab  9.47+0.34a 35.23+0.29 a
Abamectin s 6.32+0.24 ab 14.08+1.16b  2.09+0.28ab  21.59+1.71bc  6.81+0.22bc  28.40+1.69b
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Means in a column followed by different letters are significantly different (P<0.05, Tukey)
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Figure 1- Effect of extract and pesticide on developmental durations (day+SE) of B. tabaci on tomato plants grown in three
different growth media
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Figure 2- Effect of extract and pesticide on mortality percentage of B. tabaci prematurity stages, egg (1), nymph (2) and pupa
(3) on tomato plants grown in three different growth media
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Table 7- MeansSE of total phenolic contents of tomato leaves treated with vermicompost derived from pistachio waste
vermicompost, cattle manure vermicompost and BAGA
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Means in a column followed by different letters are significantly different (P<0.05, Tukey)
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The Combined Effect of Plant Extracts and Vermicompost on Some of the
Biological Characteristics of Bemisia tabaci (Homoptera: Aleyrodidae)
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Introduction: The sweet potato whitefly, Bemisia tabaci (Gennadius) (Hemiptera: Aleyrodidae), is an
economically important pest of a variety of agricultural crops worldwide. The control of sweet potato whitefly
largely relies on the use of synthetic insecticides. However, the efficiency of chemical control is questionable
with respect to the activity of adults and immatures on the abaxial surfaces of leaves. In addition, under the
strong selection pressure of the chemical control, whitefly populations have become resistant to most registered
insecticides. Therefore, the search for more environmentally friendly options for whitefly control is necessary.
Botanical extracts are broad-spectrum materials, used in pest control and they compared to synthetic ones may
be safer for the environment, are, generally, less expensive and are often decomposed to nontoxic products. They
are potentially suitable for use in integrated pest management. Recently, in addition to the botanical insecticides,
vermicomposting has been also proposed as a safe control method for insect pests. Vermicompost is an organic
soil amendment, produced by earthworm digestion of organic waste. Studies show that plants grown in soil
amended with vermicompost grow faster, are more productive and are less susceptible to a number of arthropod
pests. In this research studied the mortality effect of ethanol extracts of the seeds and leave of Ricinus communis
L. (Euphorbiaceae), Sophora alopecuriodes L. (Fabaceae), Aloe vera (L.) (Liliaceae) on adults of B. tabaci that
reared on a tomato that planting in vermicompost from two different sources (pistachio waste and cattle manure).
This result was compared with the insecticide abamectin.

Materials and Methods: The experiments were carried out in a completely randomized design and in a
growth chamber at 25+2 °C, photoperiod of 16: 8 (L: D) and with the 555 % relative humidity. Seed from the
tomato cultivar ‘CH-Falat” were sown into the pots (5%10 c¢m), containing different growth media. The three
growth mixtures tested were: (i) 100% BAGA (sterile plant growth media); (ii) 70% BAGA with 30% pistachio
waste vermicompost; (iii) 70% BAGA with 30% cattle manure vermicompost. After the bushes reached the 2- 4
leaf stage the bioassay tests were done by using the leaf-dip method. After drying of leaves, 20 adults of B.
tabaci (24h) were released into each pot. The mixture of ethanol and distilled water (1:10) was as a control. After
72 h, mortality was recorded. To determine the effects of the sub-lethal dose (LCzs) on the developmental
durations of B. tabaci, the tomato pots that were prepared as above mentioned, dipped into LCys concentration of
each extract and abamectin, for 5s. After the drying of leaves, 15 pairs of B. tabaci adults were released in the
pots and the cage was covered on the pot immediately. B. tabaci were removed from the plants after 72 hours
and only the eggs less than 24 hours old were kept for the recording of the different stages of B. tabaci.

Results and Discussion: Based on the results, the kind of growth media was effective in the influence of
extracts and abamectin, and the least LCso of each insecticide was recorded in growth media that was added by
pistachio waste vermicompost. Among the extracts, Aloe vera and leave of R. communis extracts showed the best
and lowest effect against the B. tabaci with LC sp value of 0.855 g/l and 22.841 g/l respectively (in pistachio
waste vermicompost media). Subletal (LCys) effects of treatments on biological parameters of B. tabaci were
significant compared to the control plant (p<0.05). Based on the results, the most mortality (%) in egg (22.84%),
nymphal (42.11%) and pupal (11.94%) periods of B. tabaci was recorded for abamectin, Aloe vera and S.
alopecuriodes extracts respectively. The interaction between vermicompost and extract was significant, and the
longest of the nymphal period (19.83+0.67 days) was recorded on whiteflies that were treated by R. communis
and reared on tomato plants grown in pistachio waste vermicompost. The shortest of this period (11.14+0.34
days) was recorded on control plant that grown in BAGA. Taken together, the longest development time was
recorded on whiteflies that treated by S. alopecuriodes and reared on tomato plants grown in pistachio waste
vermicompost and the shortest of this period was on insects treated by Aloe vera extract and pistachio waste
vermicompost media. Plants fertilized with pistachio waste vermicompost had significantly higher phenolic
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content (10 mg/mL) than control (BAGA) (6.08 mg/mL), while those in cattle manure vermicompost group
exhibited intermediary value (7.28 mg/mL).

Conclusion: These results indicated that the concomitant use of extract and vermicompost was more
effective for controlling of B. tabaci. The most mortality caused by Aloe vera extract and amending of pistachio
waste vermicompost into growth media increased its effectiveness. So, these extract and vermicompost can play
an important role in the managing of B. tabaci in greenhouse crops.

Keywords: Biofertilizer, Cattle manure vermicompost, Pistachio waste vermicompost, Whitefly
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Figure 1- Mean (+SE) mortality percent of B. hebetor pupae after storing at 5 °C for different durations
Means followed by same letters are not statistically different.
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Table 1- Means (+SE) of longevity, fecundity and sex ratio of emerged adults of B. hebetor after storing pupae at 5° C for
different durations (Mean=SE)
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Storage duration (day) Male longevity (day)  Male longevity (day) Female percent (eggs/female/day)
12.45+1.17a 26.8+2.19a 72.12+2.52a 16.21+0.59a
7 5.15+0.67b 11.85+1.50b 58.33+2.63b 7.55+1.09b
14 4.30£0.33bc 7.55+0.61c 56.67+1.11b 4.26x1.11c
21 2.40+0.21c 4.70+0.58¢c 69.50+1.78a 1.61+0.37d

Means followed by same letters in each column are not statistically different (LSD-test, P < 0.05).
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Figure 2- Mean (£SE) mortality percent of adult females (A) and males (B) of B. hebetor after their storing at 5 °C for

different durations
Means followed by same letters are not statistically different.
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Table 2- Means (xSE) of longevity and reproductive parameters of B. hebetor after adults cold storage for different durations
at5°C
Oloj e ¥ s Job o3l gos Jogb  (5,liKe5 0,9 Job su£) 5,90815 33£) 53 diwd 210l
(9s)sslwe s (39) (395) (39,) (39,/83k0/ 53 (Ol 9,¥/ 055
Storage duration ~ Male longevity Female Qviposition Daily oviposition Clutch size
(day) (day) longevity (day) periods (day) (eggs/female/day) (eggs/host larva)
0 4.70£0.67c 16.7£2.2b 11.0+1.45¢c 10.42+1.01a 3.54+0.18a
7 15.942.26ab 22.97+3.5ab 14.03+1.80bc 8.59+1.02a 3.38+0.11a
14 20.37+1.51a 28.40x£2.7a 19.47+£2.20a 11.45+0.95a 3.55+0.12a
21 16.80+1.90a 26.20+3.3a 15.72+1.97abc 9.74+1.27a 3.58+0.16a
30 11.07£2.2b 29.87+2.2a 18.50+1.55ab 11.16+0.96a 3.71+0.14a

Means followed by same letters in each column are not statistically different (LSD-test, P < 0.05).
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Table 3- Effect of cold storage of adult B. hebetor at 5° C on immatures developmental time and female percent of offspring in
F1generation

2lodgguid (s piol )b ((Silo £SE)
Developmental parameters (Mean+SE)

Oloj @ 09U Jol e Sladggndi 0,93 Job 023U Jol e ladggadi 0,93 Job o3le (51,905 oy
(595) s3lwo s (595) 29 y9553 58 (59,) 03 yg35 4 Female percent
Storage duration Egg to male adult Egg to female adult developmental time (day)
(day) developmental time (day)
0 11.90+0.06a 12.80+0.06a 68.87£5.45a
7 12.77+£0.06a 12.67+0.08a 71.12+4.43a
14 12.10+£0.07a 12.23+0.06a 62.59£3.93a
21 12.13+0.06a 12.07+0.05a 66.32+£3.25a
30 12.47+0.07a 12.37+£0.07a 61.44+3.44a

Means followed by same letters in each column are not statistically different (LSD-test, P < 0.05).
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Introduction: Bracon hebetor Say is a well-known cosmopolitan ectoparasitoid that attacks larvae of the
various lepidopteran pests, in both grain storage and field conditions. This parasitoid mass-reared on Anagasta
kuehniella (Zeller) larvae in many insectaries of Iran and released annually into cotton, soybean, tomato and
maize fields especially to control Helicoverpa armigera (Hibner) in augmentative biological control programs.
Cold storage has been considered as an important part in augmentative biological control programs. This
technique enables insectaries to store a sufficient number of biocontrol agents for a prolonged period, thus
allowing the release of natural enemies concurrent with the critical stages of the pest and minimizing the cost of
insect colony maintenance when they are not in demand. In an effort to improve the techniques used in the mass
rearing and release of this parasitoid we assessed the storage feasibility of pupa and adult stages of this wasp at a
low temperature and the effects of cold storage on its biological and reproductive parameters.

Materials and Methods: B. hebetor adults were initially obtained from a commercial insectarium in Gorgan,
northern Iran and reared on Anagasta kuehniella (Zeller) larvae as factitious host for about five generations. Cold
storage experiments were carried out on pupal and adult stages of parasitoid separately. Five hundred 5-days old
pupae and five hundred couples of both sexes (female and male) of one-day-old adult parasitoids were collected

from the colony and divided into ten groups of 50 parasitoids. Each group (considered as a replication) was
released into plastic vials separately, fed adults for 24 hours with a 30% honey solution and then stored in a
refrigerator (5+1°C, and full darkness) for 7, 14, 21, 30, 45, and 60 days. Vials of non-refrigerated control groups
were kept at 26+1°C, 60+5% RH, and a photoperiod of 16L: 8D h. After each storage period, the pupa eclosion
percent and adult mortality percent were subsequently assessed. To evaluate the effect of cold storage on
longevity and fecundity of parasitoid, 30 female-male pairs were chosen randomly from the emerging adults (in
pupae cold storage experiment) or surviving adults (in adults cold storage experiment), and each pair was placed
in a plastic vial separately. Daily, the paired wasps in each container were provided 10 last instars A.kuehniella
larvae on a piece of paper, as well as several drops of honey solution. The number of eggs laid was recorded on a
daily basis until the female parasitoids died. To evaluate the effect of cold storage on parasitoid performance in
the next (F1) generation, 50 newly laid eggs of parasitoid were removed from parasitized host larvae, placed in
10 cm diameter petri dishes individually (one egg/dish) and allowed to develop to adult stage. Developmental
time (the period from egg to adult emergence) was recorded for male and female progeny separately and sex
ratio (female percentage) of emerging adults was then determined. All experiments were carried out using a
completely randomized design (CRD) and data were analyzed using one-way ANOVA and LSD test.

Results and Discussion: Eclosion rate of cold-exposed pupae decreased significantly with increasing cold
storage duration. After 7 days of cold storage, about 93 percent of pupae were emerged, whereas all pupae died
and no adult wasp was emerged, after 30 days of cold storage. However, cold storage of pupae even for a short
duration (e.g. 7 days), had a significant adverse effects on longevity, fecundity and sex ratio of emerged adult
parasitoids and means of these parameters were reduced by 55.8, 53.4 and 20%, respectively, compared to
unstored control pupae. In adult cold storage experiment, survival rate of both male and female parasitoids was
reduced significantly, according to cold duration. Adult mortality percent increased with storage duration and
reached 100 and 97.14 % in 60 days storage of male and female parasitoids, respectively. One week storage at
5°C resulted in 4.42 percent mortality in females which was not significantly different from that of the control.
Cold storage duration had no adverse effect on the longevity of both male and female parasitoids. Reproductive
parameters including mean of daily oviposition (eggs/day/female) and clutch size (eggs/larva) were also not
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significantly affected by cold storage durations. Low temperature storage of parental parasitoids had no
significant effect on developmental time (the period from egg to adult emergence) and sex ratio in the Fi
generation. Developmental time of progeny had a little variation among the treatments and changed from 11.9
t012.77 days in male and 12.07 to 12.8 days in female progeny.

Conclusion: Cold storage of pupae even for a short period, reduced significantly their eclosion rate and
longevity and fecundity of adults emerged from these cold-exposed pupae. Cold storage of adult B. hebetor,
affected negatively their survival, whereas other fitness traits such as longevity, fecundity, developmental time
and sex ratio were not significantly reduced after cold storage. In conclusion, B. hebetor pupae is not
recommended to be stored at low temperature, even for a short period but adult parasitoids can be cold stored for
up to 7 days, with negligible mortality (4.41 %). The results of this study can be used in parasitoid mass rearing
and cold storing in insectaries.

Keywords: Biological control, Bracon hebetor, Cold storage
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Table 1- Mean (+SE) Panonychus ulmi active stages recorded on red apple orchards cultivar before treatments in different
parts of the country in 2014

Sl ylo @t ol bl Jud)! E3o5 Ol
Treatment/time West Azerbaijan Esfahan Ardebil Khorasan Razavi

Kaolin 3% 2.52+0.67 11.90+1.09 11.22+0.26 4.22+0.18

(0-4) (1-14) (8-15) (1-6)
Kaolin 49 11.60+0.28 11.56+1.32 11.25+0.31 4.7520.15

0 (0-13) (9-14) (6-15) (2-6)
Kaolin 5% 3.90+0.67 10.81+1.19  11+0.28 4.65+0.19

(0-6) (7-13) (6-14) (2-8)
Spirodiclofen 24% SC 0.5ml/lit 4'4(%'%66 7?56’—1%)23 11'?72_112')31 4'1(5;%10
Bifenazate 24% SC 0.5ml/lit 4'6(‘5)'26 13'{’92_152')29 11'(577_152')31 4'3’8?2)'18
FenpyrosimateswsCosmilie 405029 10717 118031 4172018
Fenpropathrin 10% EC 1mi/lit 4'7(%'3)'56 11;‘98_%')64 11'?70_%‘)35 4'2(51%'22
. . 3.42+0.75 11.04+1.29  11.02+0.37 4.1740.20

0,

Dishwashing detergent 1.5% (0-7) (0-14) (6-15) (1-6)
Controlled (water treatment) 5.64+0.20 10.3740.81  11.70+0.29 3.35+0.31

(0-7) (7-12) (7-15) (1-6)
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Table 2- Mean mortality (%) active stages of Panonychus ulmi in different treatments and interval times in apple orchard in
West Azerbaijan province during 2014

Sewil olo; After 3 days After 7 days After 14 days After 21 days
Treatment/time (Mean+SE) (MeanzSE) (MeanzSE) (MeanzSE)
Kaolin 3% 9.2646.979 19.80+7.79% 38.18+13.61% 020°
Kaolin 4% 39.44+10 475 7.3547.35° 38.18+13.61° 008
Kaolin 5% 57.56+16.77° 75.9749.40° 26.25+15 862 52,319,400
1 1 0,
Sp'mdg'grfﬁl’}lizt“ % SC 91.90+3.84° 91.072.87% 95.76+1.07% 41.23+11.12°
1 0,
B'fe”gzgﬁlﬁ?t/" sC 69.62+6.76% 18.10412.75 51.23+10.78% 88.00+7.422
i 0,
Fe“pyrox'm}ﬁ t5 %SCO5 59.92+6.35% 41.40410.94° 46.86+7.84% 44.99+12 .44
1 0,
Fe”p“’pimﬂ tlo HEC 56.92+3.60° 75404 53° 69.20+2.59° 76.13+12.44%
Dishwasfing detergent 66.89+9.68° 36.39£14.71%° 36.4749.81% 41.0449.86°

)l (S0l gail bl 508G L 70 Jleinl o j3 (6bol glis gy y> ol by
Mean followed by the same letter are not significantly different in each column according to Duncan Test method (p<0.05).
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Table 3- Mean mortality % active stages of Panonychus ulmi in different treatments and interval times in apple orchard in
Esfahan province during 2014

Slowi/ oyl After 3 days After 7 days After 14 days After 21 days
Treatment/time (MeanzSE) (MeanzSE) (MeanzSE) (MeanzSE)
Kaolin 3% 1.91+1.70° 7.76+3.45° 35.60+4.60° 26.52£7.870
Kaolin 4% 7.26+1.79¢ 24.03+14.36¢ 36.92+2.00° 44.58+6,25¢
Kaolin 5% 32.41+10.23° 48.24+3.55¢ 66.68+5.625 66.06+5.16
1 1 0,
Sp'md'g'é’rfﬁlr}lﬁ“ % SC 83.38+11.64% 80.7143.99% 92.89+2.967 96.06+1.89°
1 0,
Fe”pymx'“r:]‘"i‘}ﬁts % SCO5 80.93+6.572 79.66+3.932 97.98+0.512 95.10+0.722
Etoxazole 10% SC 0.5mi/lit 83.38+7.15° 79.66+3.93% 90.24+1 65? 94.65+1.89°
Dishwashing detergent 1% 22.21+2,72bcd 57.72+9.49¢ 57.85+8.55P 35.96+3.75%
Dishwashing detergent 2% 39.30+9.32 58.46+9.83b° 53.01+7.87) 41.06+6.13°
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Mean followed by the same letter are not significantly different in each column according to Duncan Test method (p<0.05).
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Table 4- Mean mortality % active stages of Panonychus ulmi in different treatments and interval times in apple orchard in
Meshghin shahar of Ardebil province during 2014

Slewil olo After 3 days After 7 days After 14 days After 21 days
Treatment/time (MeanzSE) (MeanzSE) (MeanzSE) (Mean+SE)
Kaolin 3% 52.77%5.70° 70.81%3.36% 68.99+2.13® 51.8623.87¢
Kaolin 4% 66.24+1.61 74.57+0.43b 74.68+1.35% 53.31+3.72¢
Kaolin 5% 68.16+2.61° 78.70+3.70 76.58+2.56 52.99+3.97°
1 i 0,
Sp""d'g'grfﬁlr}lﬁ‘l % SC 89.23+2,02% 89.444+1.972 76.80+1.39° 66.65+2.57%
1 0,
B'fengzgﬁl/zli/" sC 87.54+1.57 91.76+0.50° 76.03+4.01% 71.29+2.852
i 0,
Fe”pymx"m}ﬁ t5 % SC05 85.63+1 55° 75.0543.08% 64,8444 59b° 65.80+1.72%
1 0,
Fe”pmp"i‘trzlr;ﬂ tlo »EC 91.23+0.31° 89.20+1.23? 78,691 67% 74.10+1.96 2
Dishwashing detergent 1.5% 73.82+2.230 65.37+2.12¢ 57.71+4.41¢ 60.41+3.320

)5 S5l g0l bl 0380 L 70 Jleis] g 53 (6lol glis gy 43 duliie by
Mean followed by the same letter are not significantly different in each column according Duncan Multiple Rang Test method
(p<0.05).

P 892y Ol )3 (613145905 SBCagi 9 Bjlodd )3 (5550 caw 3058 08 gl jo,8 48 Jad Jalye Sl o )3 (n0le -0 Jgu>
’ray Jue

Table 5- Mean mortality % active stages of Panonychus ulmi in different treatments and interval times in apple orchard in
Khorasan Razavi province during 2014

Slowil e After 3 days After 7 days After 14 days After 21 days
Treatment/time (MeanzSE) (MeanzSE) (MeanzSE) (MeanzSE)
Kaolin 3% 0.53+0.53¢ 25.43+4.869 19.80+5.55° 4.85+4.09°
Kaolin 4% 4.77+4.11° 34.24+4.87 46.66+3.37 9.90+5.39¢
Kaolin 5% 40.82+7.86¢ 66.72+3.707 75.23+1.80° 46.86+7.66%
1 1 0,
Sp'md'g'grfﬁlr}nzt“ % SC 77.67+0.88° 54443 912 66.22+2.13% 56.08+3.342
1 0,
B'fe”gzgﬁﬁlﬁ?t/" SC 50.54+1.82 58.0943,57% 55.804+1.70% 39.5043.30b¢
i 0,
Fe”pyrox”:‘n?}ﬁf % SCO5 80.51+1.23 65.94+6.60° 45.95+.332¢ 31.47+4.09°
1 0,
Fe”pmp‘i‘mlr/'ﬂ th »EC 43.53+1.38° 46.48+1.99% 66.39+3.79% 45.76+2.86%*
Dishwashing detergent 37.18+3.33¢ 35.98+3.28 26.5545.28° 5.68:+4.39¢

)5 oSSl ygeil bl ;0uSG L 70 Jleis] aaws 55 (g)lol @ogls gt ya p3 lie gy
Mean followed by the same letter are not significantly different in each column according to Duncan Test method (p<0.05).
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Evaluation of Kaolin in Control of Panonychus ulmi in Apple Orchards of Iran
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Introduction: European red mite (Panonychus ulmi (Koch)) and two-spotted spider mite (Tetranychus
urticae Koch) are the two major pests of deciduous trees and most of the acaricides used in the control of them in
apple orchards of Iran. The early of these two mite damages on leaf chlorophyll contents caused plant
retardation, reduce fruit size and quality in apple production. Extensive mite pest damages during the middle of
spring and summer months not only caused complete leaves shedding but side effects of this unusual condition
imposed shortages of nutritional on vigorously of infested apple trees in next year on apple production also.
Most of the new acaricides introduced and registered here in the last two decades demanded and evaluated
against apple mite pests. Reduce the hazardous risk of synthetic acaricides application, so many efforts since
1995 undertaken since 1995 for sustainable mite pest’s management and keeping environmental and natural
enemies safer in apple orchards. Evaluation of organic pesticides in developed countries in control of apple pests
received more attention mostly to overcome spider mite pest damages in the world. In Iran, the only sulfur
powder was tested in 1954 against citrus russet mite and no other mineral as an acaricide tested on apple mite
pests in Iran. In this study, for the first time, the effect of Kaolin doses investigated on active stages of European
red mite in four major apple growing orchards of Iran. Concerned literature survey indicated that this the first in
depended kaolin effects report from Iran.

Material and Methods: Different kaolin doses (3, 4 and 5%) against Panonychus ulmi infested apple
orchards during investigated 2014. Effect of this pesticide was compared with registered acaricides such as
Envidor (spirodiclofen 240 SC), floramite (bifenazate 24% SC), Danitol (fenpropathrin 10% EC), Ortus
(fenpyroximate 5% SC), 1.5% detergent dishwashing along with water sprayed on apple trees as in uncontrolled
treatment. Experiments conducted in different provinces of Iran (West Azerbaijan, Esfahan, Ardebil and
Khorasan Razavi provinces during 2014). Treatment effectiveness was determined by random 40 apple leaves
collected at the interval of one day before and 3, 7, 14 and 21 days after treatments. Active mite stages on the
upper side of the apple leaf counted with the help of a stereomicroscope. Collected alive mite raw data from each
treatment at different interval times, converted into morality% by Henderson-Tilton formula. Mean mortality%
analysis variance done with SAS software. Grouping and ranking effects of each treatment carried out by
DUNCAN methods.

Results and Discussion: Mite mean density before treatments on apple leaves among treatments found
varied during 2014 in different provinces. The highest mean of mite out of 40 leaves before treatments in West
Azerbaijan, Esfahan, Ardebil and Khorasan Razavi provinces recorded 11.60+0.28, 13.52+1.29, 11.85+0.32 and
4.75+0.15 respectively with total apple leaves infestation of 65 to 80% in all provinces. Lower doses (3 and 4%)
of kaolin pesticides in the control of mite pests in all experimental stations except in Ardebil observed very
weakly and less than 50% up to 14 days after. The highest mite mortality% time up to 7 days after treatments for
5% kaolin dose recorded 75.97% and 78.70 up to 7 days in Oromia and Ardebil and up to 14 days after observed
66.68%, 75.23% in Esfahan and Khorasan Razavi provinces respectively. A sharp reduction in apple mite pest
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control recorded at 21 days sampling interval for kaolin 5%. All kaolin doses sprayed on apple trees found
without phytotoxicity during the hot and dried period of sampling time in all places. Expected control with 5%
kaolin application at the early stages of P. ulmi activity for a once during the growing season is possible.

Conclusion: Application 5% kaolin at the lower incidence of Panonychus ulmi for once during the growing
season in apple orchards recommended.

Keywords: Apple orchard, Control, Dose, Mineral pesticide, Mite pest
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3- In vitro

G. lhsSee )8 )31 (s (18) B9 LS ]
a8 ol s g ylie 53 pre b cale g8 & 0Dy intraradices
Oy 9 S (oo My (10l @ )6 jpa> )3 5 slacile i)
{Echinochloa crus-galli L.) cag,5w 4565 aw y> sy il
(Setaria viridis L.) s 5 (Solanum nigrum L.) ¢35 ,50
olals 3 ol5,She )8 (S350 puslSe (YD) b sanlie
= o)lac 4 el oais oanlisie .l aBlil ()b e
adyy 1) 5l Ble glze e QLS 53 (2105w )6 poskne
@3 poliue (o o)lac ol 35 cusls dawly 4 L g ond
oy 0 (V) ol oids sanlie b Sy b (Sacwd s
cide ady; L G mosseae o550 )5 (sl SolS ol
o JsSais Oliwe «&lye > (Bromus tectorum L.) Sy
YY Gl Gin Sl g doyd Ve b e T oSl liee copp V I
A iy o P YF B v s (gl S6lST S 5 290 i oy
{F) 25 onlite oS aalS el o 53 (53 gt e oy s
(G. etunicatum) l5,6Su0 2,8 (s5le SolS" 00 (glaalllas jo
{VF) el 015 o 0355 1lS g Sy il ol
g 03lgils I (Sinapis arvensis L.) isg Jo,5 j» e )
i lsm g o bl 5o JsSly)l g ciem (S50 JeSits
G. ) i @3 pokisse yo—d> (VV) 2 oaaliie
Gow ¢ JLad opy S pae g JLad oy S blys o (intraradices
Stellaria ) KosS 5o cale 0393 m (s plp Culn Eals
s (Y0) 4 28 5,0l pae baylyi b awslds ,> (Media L.
SlwsslS ize 2 G. mosseae olj)5See g5 b )
AV Ol & S3lo 99lST it oS 3 LS ym slacils ady)
=S g (Sonchus aspera L.) (x5, jn cale L o)
o (Cirsium arvense L.) ad,5 j,» clacale » (gl golS
2oy Y 9 e 4 iy 4 (Chenopodium album) o paele
(V) as sl
(*Y) oh)lsar o bojlg lawgs )b ol P indica cydgnl &)
Prosopis juliflora ) ,seS i S LS (g pawgsy SB
)5 &lye—o > (Ziziphus nummularia W.) ,L_s" 4 (DC.
OblSbi) e 5 e gl 4 )8 cnl a8 e Gliwgain
ol g 3l 208 (SKjslgn ladss M5 5 4 > SB ade
opShos 395 olujee olalS 3 (S35 5 (Sujsd Sl
1y ol cusls g dnwgi Sl g o3ls Liol33l pdaw dolg 3 1) L]
(TY) 18 o0 w2l 8 slndss g e bl Lulyd b oSS
i e 05505 5 (Suisdonish o (Sasslsinge i 5l )6 ol

1- Vesicles
2- Arbuscules



OV .. ol3s95mednd g GlOMuUs Mosseae 13 ys5we slaz 6 51

22093 0 901)5 (8lo 423 VA=Y (glod b )giliosSl Sl 5> i
ok S ) 2 iVl sl 15 a5 5 S
(V) b odlatwl IS o 30 (@ )8 posle lalad I g0l olass

aatd 5 g Jlo Clidod duhe Sl jlidy o8 paS 5y
T 3 Sin 9 )8 paS g)lje il 3 jym e saaigS ) g A5
13 A2 Sl 13 EudlS loj b ohd S ) g g 005 (59l
o Slsd sl LSl ()l oS (il x> e sled
2o VB e )l g b (o) 3)90 QLS 5 0 slacile
Wb o3l gt yhade Ol b puw g (JSoheds addd gy Sdedy
J3 5 yhade O g 8lo 38 (ggls disym 5 baydy puosas
59> i U jlae om (LS 5 4 a9 485 )15 )55le)
oy o Bl S 3gd> 4 dxady; Jsb &5 Sloj g WAl bl
kb Jitte IS &

G 4y 03l wl )50 S5 ylowd Jlos! g 8LS S
52 SISl pgee 5l g o 35 (Pbawle 5 a0 SB (S 4 )
o3l 3 el Jlog o 4 gy g Jlsie o) dw (b s yte e
Sl olats o (VF) ud el )5 ol as 0 W sled L
Ol g5 4 Aty QIS 3 41 9 392 045 Jy ysl S p)SelS S,
g (3old) ) 208 pie Laylpd )3 9 0 a3LN Jlas 390 )8
S olandsSS 58 Glusgad .ais oolaiw] g8 zuali ale aigS
ol 0dd 1Y Jado ) oolaiuw] 590

a5 s clag)d il lS (o pshien
Jito olof] & ypiile 8355 2z g p03S Al 59 (2li295n
Jbo 2 LSS gy b (ol MlS g5k B j> (LS g5 4 ()
Fos kS 50 aly &5 iogliS Jle sl 5550 LS 55 YD
oislejl el jlos ;o500 slayiulejl jo i 1l Cudiale ool iy
~ai )8 L el (G. MoSseae) 15255 B b gl Jolis
D9 gl (g aald 5 (P indica) |gewge)shs y ali2y95e
Triticum aestivum ) puiS Jolis 5 (wyp 3590 (2lS (sladssS
{Secale cereale L.) isg jhogls i slacale g jliy o8, (L.
H. ) —bse9> (Hordeum spontaneum Koch.) sysg =
«(Avena ludoviciana Durieu.) —isg 3Ys (murinum L.
{Bromus tectorum L.) Se_iy cale (D. Sophia L.) il
g (Lathyrus sativus L.) ,5 4 (S. media L.) SouiS

s @8 g, gty dale Wgi g ST
50 b agd e dblawl SIS I (G. mosseae) ,Y oSl
39as p,S ya 40 &S W el g )B il e p S dw Hlade IS
Cabld D939 yoml VY-

olStils ol oliylol 51 |ygpuogoypin ey )8 4yl ol
4 pgrde g5 g )T polalods 9 035 ans Gl ixio
AL 5 dp oS ye S bz sl ) B 53 s g3 e
90 Cdody o J o mlo CuilS lasme 4y s 035 S (V0)

aaleiw! 3590 S’ ‘;:w 9 u.ig'”ﬁ ul.!‘..\pw—\ Jg.\:-

Table 1- Physical and chemical characteristics of the used soil in the pots
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Table 2- Effect of P. indica and G. mosseae on root colonization percentage, shoot and root dry weight of wheat and weeds in
pot experiment. Data indicate means + standard errors
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Figure 1- Mycorrhizal growth response (%) of wheat and weeds to Glomus and Piriformospora colonization

1- Mycorhizal growth response
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Introduction: Arbuscular mycorrhizal fungi are one of the most important fungi in the soil, which coexist
with the roots of many plants almost from 400 million years ago. These fungi play an important role in the
sustainable functioning of agricultural ecosystems. Mycorrhizal fungi are not only beneficial and can increase
the growth of plants, in some cases, some mycorrhizal species also cause growth reduction in certain species of
plants. Investigating the effect of mycorrhizal fungus on growth of nine important weed species in the fields
showed that the growth of weeds in the presence of fungi decreases. The Piriformospora indica is a root-
endophytic fungus that was isolated from the rhizosphere soil in the Thar Desert of India. This fungus same as
typical AMF greatly improves the grown and overall biomass production of a broad spectrum of hosts. This
fungus coexists on the root of a number of crops and weeds of monocotyledons, dicotyledons, Chenopodiaceae
and Brassicaceae that do not inoculated by mycorrhizal fungi. This research was conducted to evaluate and
compare the growth response of wheat and some important weeds of this crop, to Glomus mosseae and P. indica
in controlled conditions, for ecological management of weeds.

Materials and Methods: In order to investigate fungal root colonization of wheat and some weed species,
nine separated trails were carried out as completely randomized design with five replications in 2016.
Treatments were inoculation with Glomus mosseae, Piriformospora indica and non-inoculated control on nine
plant species of wheat (Tritium asativum L.) wild rye (Secale cereal L.), wild barley (Hordeum spontaneum
Koch), barley (Hordeum morinum L.), wild oats (Avena ludoviciana Durieu), flixweed (Descurainia Sophia L.),
drooping brome (Bromus tectorum L.), chickweed (Stellaria media L.) and grass pea (Lathyrus sativus L.). The

soil used was (1:1) soil and fine sand. After passing through a sieve of two mesh, for three consecutive days and
for four hours per day was sterilized in oven at 120 °C. After filling pots out with one kg of autoclaved soil,
spores of G. mosseae and mycelia pieces of P. indica, were added to the pots. Ten seedlings were transferred in
to each pot and were thinned to three seedlings per pot at 2-4 leaves stage. Plants were harvested 8 weeks after
transplanting, the plants were removed from the crown and transferred to the laboratory. The roots of the plants
were washed with distilled water to be thoroughly cleaned, and then the root of a plant from each pot was
randomly cut into pieces of one centimeter and prepared to determine the percentage of colonization. Shoot and
root dry matter and mycorrhizal growth responses were determined as well.

Results and Discussion: The results indicated the different effects of fungi on wheat and weed species.
Roots of wheat were colonized by G. mosseae and P. indica fungi by 87.9 and 90%, respectively. The lowest
amount of root colonization by P. indica and G. mossea was observed in the chickweed by 10 and 7.5%,
respectively. As a result of coexistence of both species of fungi with barley, wild barley, flixweed, drooping
brome and grass pea, root and shoot dry weight were increased, and in some other plants, in the presence of
either G. mosseae or P. indica, the root and shoot dry weight decreased, compared to the control. The dry weight
of wild rye and chickweed in coexistence with P. indica was 0.13 and 0.35 g plant?, respectively, and in
coexistence with G. mosseae was 0.14 and 0.33 g plant?, respectively. Compared to the control, the use of P.
indica reduced shoot dry weight of wild rye and chickweed by 31.58% and 14.63%, respectively, and the use of
G. mosseae in wild rye reduced 26.36% of shoot dry weight. Dry weight of Elusine coracana in presence of
Phizophagus intraradices mycorrhizal fungus increased by 40% and in the presence of P. indica increased by
81% compared with control. Biomass reduction in lambsquarters in the presence of mycorrhizal fungi was 26%
compared with the un-inoculated plants. The weeds and wheat in the presence of P. indica and G. mosseae
varied in terms of mycorrhizal growth response. Mycorrhizal growth response of weeds was varied from -32.26
to +48.78 percentages. Among the monocotyledon weeds, the highest growth response was observed in the
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presence of P. indica in the weed of barley (47.78%) and wild barley (44.14%). Both P. indica and G. mosseae
caused a negative growth response in wild rye, so that the growth response in the presence of P. indica was -
0.66% and in the presence of G. mosseae -23.22%, indicates that the growth reduction of wild rye was higher in
the presence of P. indica. The difference in mycorrhizal growth response in weeds, in addition to plant species,
depends on the type of soil and environmental conditions.

Conclusion: In general, due to the different reactions of wheat and some studied weed species to P. indica
and G. mosseae inoculation, it seems that the application of these fungi in wheat fields could cause reduction in
grass weed damages.

Keywords: Arbuscular mycorrhizal, Growth response, Piriformospora indica
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Table 1- Quality characteristics of water used for spraying Nicosulfuron
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pH ds.m? gL SO& Mg ClF  Ca* Na* Hardness Cd Fe?*  Nog
ppm ppm __ppm ppm _ ppm g/L ppm __ ppm ppm
7.87 923 495 90 26 95 62.3 100 265 0.003 0.01 367
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Table 2-Results of soil physical and chemical characteristics for experimental Site
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Figure 1- Monthly average of temperature and precipitation during growth season in 2016 and 2017
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Figure 2- Magnetic device for water of sprayer tank
The magnetic field direction of Aqua followed just the water course
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1- Convolvulus arvensis L.
2- Portulaca oleracea L.
3-Solanum nigrum L.

4- Chenopodium album L.
5- Xanthium strumarium L.
6- Digitaria sanguinalis L.
7- Setaria viridis L.

8- Cyperus rotundus L.

9- Echinochloa crus galli L.
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Figure 3- Interaction effect of water type of sprayer’s tank and different doses of Nicosulfuron herbicide on total weed

density of corn at two year
Means with the same letter does not significantly different based on LSD at 5% probability level.
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Figure 4- Interaction effect of water type of sprayer’s tank and different doses of Nicosulfuron herbicide on total weed dry

matter of corn at two year

Means with the same letter does not significantly different based on LSD at 5% probability level.
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Table 5- Interaction effect of water type of sprayer’s tank and Nicosulfuron dose on corn yield and yield components
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Water type Herbicide dose (&2yo 5o 4 Harvest Row No. per Grain No. per Total grain Ear length  100grain
of spraier‘s (g/ha) Bi'ol ogical index ear ear's row No. per ear (cm) W(zig)ht
tan - g
yield (g/m?)
sls (+)aals 1851.2¢ 31.14 13.1¢ 33,70 349.1° 13.98 29.28
Control Control
(20)- 279202b¢ 32.8% 14.6® 31.0° 464,9%¢ 15.6¢f 29.42
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(60)s- 345730 38.42d 14.4% 36.42¢ 561.92 18.2b¢ 33.02
(80)- 3172.3%¢ 46.3% 14.8% 37.7%¢ 535.0%¢ 17.4bcd 3148
Cabolize yo3 V¢ (+) sols 2079.2¢ 35.0bcd 13.2d¢ 36.3%¢ 409, 7¢de 14.3¢f 2892
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Means with the same letter does not significantly different based on LSD at 5% probability level.
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Figure 5- Interaction effect of water type of sprayer’s tank and Nicosulfuron dose on corn grain yield at two years
Means with the same letter does not significantly different based on LSD at 5% probability level.
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Introduction: There are many factors that affect the efficacy of herbicides such as formulation,
physicochemical properties of the herbicide molecule, morphology and physiology of weeds, application time,
and environmental conditions at the time of herbicide application and quality of their carriers. Meanwhile, water
is considered as the most important and common carrier in most herbicides in which the activity of herbicide
molecules are influenced by its quality. In general, there are many factors that stimulate water quality such as
water hardness, pH of water, water temperature, bicarbonate ion content, turbidity of water and organic matter,
iron and other substances affect the uptake, transport and optimum performance of some herbicides. Effect of
magnetic fields on water is now the subject of an increasingly large research effort because it is known to reduce
water hardness. In physic science, it is well established that by passing water through a magnetic device, the
water can be influenced. However, the literature review in physical science in different country indicated also
that magnetized water induced a change in water physicochemical properties such as conductivity, surface
tension, viscosity, vaporization rate, and pH. So this technology was used in different countries who all reported
the successful use of magnets in treating water for herbicide application. Using magnetized water in sprayer’s
tank for some herbicide which sensitive to hard water, with reduced does, might lead to better weed control.

Material and Methods: To study the effect of passing water of sprayer’s tank through magnetic field on
Nicosulfuron efficacy, yield and yield components of Corn (Zea mays L.) two factorial experiments conducted
based on randomized complete block design with three replications at the research field of Ferdowsi University
of Mashhad ( Lat 36°15' N, Long 59°28' E; 985 m Altitude) during 2016-2017. Experimental factors included
Nicosulfuron dose in 5 levels: 0, 20, 40, 60 and 80 g a.i. ha® (recommended dose) and water type of sprayer’s
tank with 3 levels (no magnetic water, 10 and 20 times passed water through magnetic field 650 mT).
Magnetized water was produced by a commercial magnet namely AQUA CORRECT (650 Gauss magnetic
field). Plots were sprayed on 6-leaf stage of corn by a knapsack sprayer with a flat nozzle no. 8002 at 240 kPa
and with delivery volume of 185 liters per hectare. At the end of growth season (physiological maturity of corn),
crop height, yield and yield components of corn including plant height, No. of row per ear, ear length, No. of
grain per row, No. of total grain per ear, 100 seed weight, grain yield, biological yield and harvest index and total
weed density and total weed biomass measured in 2 m? area of each plot. After Batrlet test and confirmation of
homogeneity of error between two years of all data were analyzed by SAS ver. 9.1 and Excel ver. 2007 and
treatments were separated using LSD Test. All statements of significance were based on probability of (P <
0.05).

Results and Discussion: According to the results, 10 times of passing water of sprayer’s tank through
magnetic field (650 mT) combined to 60 and 80 g a.i. ha'* Nicosulfuron significantly reduced total weed density
and biomass in corn field. The maximum biological yield of crop (42510 Kg ha), grain number in ear’s row
(45), total number of grain per ear (627.2) and weight of 100 grain of corn (35.5 g) observed in 10 times of
passing water of sprayer’s tank through magnetic field (650 mT) with the 60 and 80 g a.i. ha™* of Nicosulfuron,
which were 57, 21, 44, and19% more than the control treatment (no herbicide and no magnetized water),
respectively. Also grain yield of corn increased significantly (p < 0.05) in control treatment of water with
increasing the Nicosulfuron herbicide doses in both years of this experiment. The maximum yield observed in
the combination of maximum Nicosulfuron dose with 10 times passed water of sprayer’s tank through magnetic
field (650 mT) in both years. The lowest grain yield observed in the control treatment and the highest ones
achieved in 100 percentage of herbicide recommended dose. It was concluded that the best combination
treatment was 60 and 80 g a.i. ha™* of Nicosulfuron and 10 times passing water sprayer's tank through magnetic
field 650 mT for corn.

Keywords: Herbicide dose, Water of sprayer’s tank, Weed dry weight
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Table 1- Geographic characteristics of the locations that jimsonweed seeds were collected and their 1000 seed weights
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Figure 1- Minimum and maximum temperatures and precipitation value at the 5 cm soil depth during the experiment
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Table 2- Analysis of variance effect of planting dates on the growth stages of jimsonweed ecotypes
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Figure 2- Interaction between ecotype and planting dates on seedling emergence stage

Horizontal axis is mean temperature in each planting dates and vertical axis is 1/TT growing degree days
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Figure 3- Interaction between ecotype and planting dates on three-leaf stage
Horizontal axis is mean temperature in each planting dates and vertical axis is 1/TT growing degree days
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Figure 4- Interaction between ecotype and planting dates on eight-leaf stage
Horizontal axis is mean temperature in each planting dates and vertical axis is 1/TT growing degree days
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Table 4- b coefficients for each stage of development of jimsonweed ecotypes.

Ecotype <uigS!

598 Al o " g -

Phenological stages 2 . o952 "‘_"M N okl Mo 4‘“"?‘
Karaj Qazvin Shiraz Gorgan Esfahan Mashhad Urmia

Emergence .6 jo  0.0026 0.0027 0.0018 0.0020 0.0022 0.0019 0.0030
Three-leaf 5, 4. 0.0002 0.0006 0.0004 0.0007 0.0005 0.0005 0.0007
Eight-leaf 5, cuia  0.0004 0.0003 0.0005 -0.0005 0.0002 0.0003 0.0006
Flowering _as s 0.0002 0.0002 0.0004 0.0007 0.0004 0.0006 0.0005
Fruiting _ssesss 0.0009 0.0008 0.0001 0.0008 0.0006 0.0007 0.0006
Ope”'”ng%‘t‘“; o3t 60003 -0.0003 0.0003 -0.0002 -0.0002 -0.0003 0.0006

rul

Maturity S, 00003  -00002  -0.0002 0.0001 -0.0002 0.0001 -0.0003
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Figure 6- Interaction between ecotype and planting dates on fruiting stage
Horizontal axis is mean temperature in each planting dates and vertical axis is 1/TT growing degree days
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Figure 7- Interaction between ecotype and planting dates on ripening fruit stage

Horizontal axis is mean temperature in each planting dates and vertical axis is 1/TT growing degree days
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Table 5- Required growth-degree day from planting until maturity for jimson weed ecotypes at any planting time
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Figure 8- Interaction between ecotype and planting dates on maturity stage
Horizontal axis is mean temperature in each planting dates and vertical axis is 1/TT growing degree days
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Introduction: Jimsonweed (Datura stramonium L.) is considered as a serious weed in many crops such as
corn, soybean, Chitti been and cotton and in waste land. Due to jimsonweed is resistant to most commonly used
herbicides, its control is difficult. Contamination of wheat, rye, buckwheat and linseed with seeds of jimsonweed
resulting in poisoning have been reported. A precise prediction of the phenological development of jimsonweed
in crops would provide timely control for more efficient management of it in growing season.

Materials and Methods: The experiment was carried out at Iranian Plant Protection Research farm in Karaj
(Meshgin dasht) during 2013. The experiment was a split plot layout as randomized complete block design with
three replications per planting date (March, April, May, June, July and August) and ecotypes (Karaj, Ghazvin,
Shiraz, Gorgan, Esfahan, Mashhad and Oromiee) as the main plot and the subplot. Jimsonweed seeds were
cultivated manually in four rows at a distance of 30 cm and a depth of 3-5 cm. The plants were noted twice a
week to record the phonological stages of growth. Seven main stages were selected and studied according to the
study of phonological stages of jimsonweed based on BBCH codes. The base temperature of jimsonweed was
considered 8 °C. Time to main phonological stages of jimsonweed ecotypes including emergence, three-leaf,
eight-leaf, flowering, fruiting, opening fruit and maturity were compared using linear regression model.

Results and Discussion: One of the reasons for using linear regression to describe the phenological
development of plants is that, during plant life and at the time of seedling emergence, the reaction of the rate of
development of most plants is linear or near the linear temperature, which is the nature of the traditional thermal
time method (GDD). This suggests that with increasing environmental temperature, there is a difference between
the seeds of different ecotypes of jimsonweed during emergence of seedlings. Emergence rate was higher in
Oromiee ecotype than the other ecotypes. Oromiee and Gorgan ecotypes reached to three-leaf stage sooner than
the other ecotypes. Oromiee ecotype with smaller canopy reached sooner to reproductive stage that can be used
as a mechanism for survival and seed production for future generations against the falling temperature during the
last months of plant growth. The ecotype of Shiraz showed less reaction to temperature in this stage than other
ecotypes due to higher average temperature in Shiraz city compared to Karaj city. Oromiee ecotype was more
sensitive to temperature than other jimsonweed ecotypes. In other words, the rate of reaching to the phenological
stages in this ecotype was higher for each unit of temperature. The rapid reaction of this ecotype to the increase
of temperature could be due to the conditions of the growth of the mother plant of this ecotype compared to the
other jimsonweed ecotypes. This trend was reversed in the ecotype of Shiraz, which means that this ecotype was
less sensitive to temperature, and grew at a slower rate than the other jimsonweed ecotypes. The mother plants of
this ecotype, in contrast to the Oromiee ecotype, were produced at a higher average temperature, which resulted
in a lower reaction due to an increase in temperature per unit of temperature.

Conclusion: Different ecotypes of jimsonweed have different phonological responses relative to the
temperature. In addition, the rates of phonological development of ecotypes with different geographic regions
were significantly different. In general, jimsonweed ecotypes showed the highest and lowest sensitivity to the
increase in temperature at emergence and reproduction stages, respectively. Having knowledge of plant
phenology, through the establishment of land preparation and planting date, will be effective for sustainable
weed management. Additionally, the determination of the best time for spray also depends on the precise
knowledge of the phonological stages. In many cases, the ineffectiveness of herbicides is due to the growth
stages of the weed and the reduction of their sensitivity to them. Disturbance in the dynamics of the seed bank of
weeds also requires knowledge of the germination characteristics and plant phonological stages. Recognizing
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(*- Corresponding Author Email: Ma_dyanat@yahoo.com)


mailto:Ma_dyanat@yahoo.com

W o9l 5 yacile Gilihe el sST o5 5alpd s 3 by duy o

these different behaviors in different ecotypes of weeds is very important and plays a very important role in
recognizing patterns of weed adaptation to environmental conditions and also choosing appropriate management
strategies.

Keywords: Growing degree days, Phenology, Rate of seedling emergence, Weed
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1- Event-time

2- Cumulative distribution function
3- Binomial

4- Central limit theorem
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4- Percentage point function
5- Inverse cumulative distribution
6- Probability density function
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1- Root Mean of Squares of Error
2- Akaike Information Criterion
3- Residual Sum of Square
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Figure 1- Parameters estimates for different thermal-germination models fitted to germination time courses of bishop's weed
(Ammi majus L.) across a range of constant temperatures
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o Estimates
bl Y Joe Y Ju ¥ Joe € Joo
Parameters Model 1 Model 2 Model 3 Model 4
To (°C) 1.06+0.08 1.06+0.08 - -
010) (CC h) 2708.62+24.17 2708.62+24.17 - -
oot (°C h) 536.49+12.48 536.49+12.48
01 (CCh) - - 2672.67+24.78 2672.67+24.78
Tos0) (CC) - - 1.00:0.09 1.00+0.09
ot (°C) - - 2.03+0.06 2.03+0.06
Tm (°C) 36.01+0.17 - 36.01+0.17 -
Bmes0) (°C h) -1382.70+28.66 - -1382.70+28.66 -
ootm (°C h) 446.09+13.14 - 446.09+13.14 -
O0tm (°C h) - 1155.41+26.10 - 1155.41+26.10
Tmeo) (CC) - 34.55+0.18 - 34.55+0.18
otm (°C) - 2.95+0.08 - 2.95+0.08
RMSE 0.0632 0.0596 0.0677 0.0644
AIC -1876 -1959 -1780 -1851
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*Tv= Base temperature for all seeds in the population (°C); 67s0) = Thermal-time required to complete 50% germination in the seed
population at temperatures between the Ty and the optimum temperature or To ("C h); cer= Standard deviation of the normal
distribution of sub-optimal thermal-time (°C h); 6v= Thermal-time required to complete germination at temperatures between the To
and the To (°C h); Tns0)= Base temperature for 50% germination of the seed population (°C); otb= Standard deviation of the normal
distribution of base temperatures in seed population (°C); Tm= Maximum temperature for all seeds in the population (°C); 01m(s0)=
Thermal-time required for 50% germination at supra-optimal temperatures (°C h); corm= Standard deviation of the normal
distribution of supra-optimal thermal-time (°C h); 6tm= Thermal-time required to complete germination at supra-optimal
temperatures ("C h); Tmo= Maximum temperature for 50% inhibition of germination at temperatures between the Tp and the Tm
(°C); otm= Standard deviation of the normal distribution of maximum temperatures in the seed population (°C).
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Figure 1- Probability density function of the predicted sub-optimal thermal-time, base temperature, supra-optimal thermal-

time, and maximum temperature for the different thermal-germination model
Vertical lines from left to right show fractions of 20, 50 and 80% of germination.
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Figure 2- The relation between observed (symbols) and predicted germination rates (lines) by models (1), (2), (3) and (4) and
temperature for fractions 20 (GR(0)), 50 (GRs0)) and 80% (GR(so)) germination in bishop's weed (Ammi majus L.)
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Figure 3- Relationships between observed (circle) and predicted values of sub-optimal thermal-time, observed (triangle
down) and predicted values of base temperature, observed (triangle up) and predicted values of supra-optimal thermal-time,

and observed (diamond) and predicted values of maximum temperature for different germination fractions of bishop’s weed
(Ammi majus L.) based on the thermal-germination models (1), (2), (3) and (4)
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Figure 4- Observed germination fraction (symbols) versus predicted values by the fitting of thermal-germination models (1),

(2), (3) and (4) to data of bishop's weed (Ammi majus L.) seed germination progress over time in various temperature regimes
The solid line represents 1:1 line and dashed line show simple linear regression fitted to data.
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Introduction: After moisture, temperature is the main driving force affecting seed germination. Population-
based models are useful tools for describing and predicting germination in relation to time and temperature.
These models estimate the thermal thresholds for seed germination, taking into account both the speed and final
percentage of germination in different temperature regimes. The population-based approach has been widely
used to model the thermal response of various plant processes such as germination and dormancy of seeds as
well as seedling emergence in the field. However, the assumptions of this approach on the germination of seeds
of some plant species, especially weeds, are not always correct. Therefore, in this research, the accuracy of
prediction of different thermal-time approaches for modeling the germination time courses of bishop's weed
(Ammi majus L.) in response to constant temperature regimes was evaluated. Bishop's weed was selected
because there are no reports regarding the germination response thresholds of this species to temperature in the
scientific resources.

Materials and Methods: Experiment was conducted at the Seed Technology Laboratory of Agricultural and
Natural Resources University of Khuzestan in November 2017. In this study, germination response of bishop's
weed was evaluated at different constant temperatures. The seeds of bishop's weed were collected from the
margins of several wheat fields at the time of their natural dispersal in June 2014. The seeds of bishop's weed
were incubated in the dark using incubators with controlled environments at eight constant temperatures of 8, 12,
16, 20, 24, 28, 32 and 36 °C with a range of £0.2 °C. These temperature regimes cover both the sub- and supra-
optimal temperature ranges. The trial was performed in a completely randomized design with four replications.
The germinated seeds (criterion, radicle protrusion of > 2 mm) were counted and removed at frequent time
intervals. The event-time approach (package drc in R environment software) was applied to determine the time
taken for cumulative germination to reach subpopulation percentiles of 20, 50 and 80% of maximum in each
temperature regimes. Experimentally obtained cumulative-germination curves were used to perform a non-linear
regression procedure to assess the relative accuracy of different thermal-germination models in predicting
germination response under constant incubation temperatures. Assessment of goodness-of-fit was performed by
the Akaike information criterion (AIC).

Results and Discussion: The values of RMSE and AIC showed that the model had better and more accurate
fit to bishop's weed germination data when the Ty, (base temperature) and 6+m (thermal-time required to complete
germination at temperatures greater than optimal (T,)) were assumed to be constant for the whole seed
population, and Normal distribution was used to describe the variation in 07 (thermal-time required to complete
the germination of each given seed fraction at a temperatures between the Ty and To) and Tmg (maximum
temperature (Trm) for seed thermo-inhibition of given fraction g at temperatures between the T, and Tn). Based
on this approach, the Ty, and 6+, for this plant were estimated to be 1.06 °C and 1155.41 °C h, respectively. The
values of 8t and T for seed fraction of 50% (81(0) and Tmso)) Were determined as 2708.62 °C h and 34.55 °C,
respectively. The value of T, was not constant for different germination fractions (Toq)), and for fraction 50%
(Toio)) was determined to be 24.51 °C. Thermal-time analysis is considered by many researchers to have

physiologically and ecologically relevant parameters and, in its standard form, provides several useful indices of
seed germination behavior in response to temperature. Despite its popularity, the generality of its assumptions
has not been examined systematically. If these assumptions do not hold, at least approximately, in a particular
situation, misleading interpretations can easily arise. The thermal-germination model presented here explained
some of the adaptive characteristics of the germination response of bishop's weed to ambient temperature. Seed
thermo-inhibition in this weed species occurred at temperatures beyond 25.43 °C. In other words, the seeds of
bishop's weed do not germinate when temperature will exceed this limit and thus remaining capable of
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germinating until the environmental conditions change.

Conclusion: In summary, in this study, the thermal thresholds for seed germination of bishop's weed were
identified. Our results showed that the Ty, was constant for the whole seed population. The thermal-germination
model described here gave an acceptable explanation of the observed seed germination patterns. Almost all the
concepts and mathematical models described in this study can be applied to modeling seedling emergence in the
field.

Keywords: Base temperature, Cumulative distribution function, Inverse cumulative distribution, Maximum
temperature, Normal distribution
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Table 1- The nozzles used in the study and their atomization quality at 300 kPa
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Based on the American Society of Agricultural Engineers (3), F and M show the atomization quality of Fine (106-235 pm) and
Medium (236-340 um), respectively.
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Figure 1- The leaves status and foliar nyctinasty of velvetleaf in four application times of the day
The length and width of the pot brim is 17 cm.
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3- Desiccation dose (DD)
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Figure 2- The response curves of fresh: dry weight ratio (desiccation) of velvetleaf to the doses of paraquat sprayed with
11002-single anti-drift flat fan nozzle at 05:00 o’clock (o) and 11002-twin anti-drift flat fan 7030 at 22:00 o’clock (A)
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Table 2- The dose of paraquat required to desiccate the 50 (DDso) and 90% (DDgo) of velvetleaf when it was applied with 3

nozzle types at two nozzle sizes at four times of day

Jib gy J36 ol 399 3 3,8 cslw DDso DDgo
Nozzle type Nozzle size Application time of day (@ai. ha') (;tS& ;3 8,550 a3k 0 5)

110015 20:00 152.83 (11.58)% 421.98 (20.03)«

22:00 203.06 (11.29)° 508.75 (29.44)"

05:00 241.01 (21.25)9 671.54 (41.88)9
Sl Ky LS ol 15 07:00 138.06 (9.82)"* 395.17 (14.96)
Single anti-drift flat fan 11002 20:00 184.05 (14.52)¢f 484.22 (27.38)¢f
22:00 269.11 (35.05)9 624.66 (31.62)9

05:00 340.86 (16.23)" 766.91 (30.04)"

07:00 166.90 (12.94)% 439.72 (16.07)¢

110015 20:00 176.65 (9.81)¢ 498.03 (11.04)'
22:00 139.77 (12.83) 402.88 (21.33)*

05:00 166.00 (8.44)% 430.67 (9.08)
Yo¥e 6l g5 Sk 1 07:00 168.07 (19.01)c 455.22 (12.46)%
Twin anti-drift flat fan 2020 11002 20:00 137.34 (12.11)" 469.78 (13.19)¢
22:00 124.23 (8.37)° 378.15 (10.44)°

05:00 141.22 (6.71)° 403.31 (11.02)¢
07:00 158.10 (9.03)% 474.10 (16.19)¢f
110015 20:00 182.34 (13.67)f 477.41 (19.59)°

22:00 131.87 (10.21) 376.45 (16.08)
05:00 157.66 (8.65)¢ 423,55 (17.80)«
Vore wsl g3 LS ol 1 07:00 179.01 (10.88)¢ 481.18 (21.09)¢f
Twin anti-drift flat fan 7030 11002 20:00 156.55 (733)d 441.07 (llOl)d
22:00 108.33 (5.82) 342.04 (15.91)°
05:00 141.72 (6.80)° 382.30 (18.40)

07:00 154.62 (11.02)c 438.98 (18.58)¢
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In each column, the data with the same letter are not significantly different (P < 0.05). Standard errors are in parentheses.
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Introduction: When a contact herbicide is applied in the dark time of a day than in the light time, better
weed control will be observed. Velvetleaf is a typical example of weeds in displaying the phenomenon of foliar
Nyctinasty. This feature causes the leaf surface of velvetleaf is perpendicularly oriented to the ground during the
dark time of day. As a result, when a contact herbicide is applied in the dark time of the day by a single flat fan
nozzle which generates a perpendicular motion of spray droplets to the ground, the leaf surface of velvetleaf
cannot be covered well. Therefore, the foliar Nyctinasty in velvetleaf reduces the efficacy of contact herbicide
applied in the dark time of day. The main hypothesis leading this study was that if the motion of spray droplets is
not perpendicular to the ground, it is possible to wet the leaves of velvetleaf in the dark time of day. In this study,
the effects of using twin flat fan nozzles which generates a non-perpendicular motion of spray droplets to the
ground in comparison with single flat fan nozzle on the efficacy of Paraquat at the different times of day were
investigated.

Materials and Methods: This study was conducted in outdoor conditions at Bu-Ali Sina University,
Hamedan, Iran. Treatments consisted of five doses of Paraquat (0, 75, 150, 300, and 600 g a.i. ha™) using three
types of nozzles (single anti-drift flat fan, twin anti-drift flat fan 2020, and twin anti-drift flat fan 7030) in two
nozzle sizes (110015 and 11002) at four times of day (before sunset at 20:00, after sunset at 22:00, before sunrise
at 05:00, and after sunrise at 7:00) with four replications which were sprayed at the six-to-seven-leaf stage of
velvetleaf. Two days after spraying at 7:00, the shoots of velvetleaf were harvested nearly 1 cm above the soil
surface. The individual fresh: dry weight ratio was used to analyze as nonlinear regression using a four-
parametric logistic model.

Results and Discussion At all four application times of the day, increasing the nozzle size of single anti-drift
flat fan nozzle increased the dose of Paraquat required for the 90% desiccation of velvetleaf shoots. While,
except at some application times of day (22:00 and 07:00 in the case of twin anti-drift flat fan nozzle 2020 and
5:00 in the case of twin anti-drift flat fan nozzle 7030), increasing the nozzle size of twin anti-drift flat fan
nozzles decreased the dose of Paraquat required for the 90% desiccation of velvetleaf shoots. Except in some
cases (11002 twin anti-drift flat fan nozzle 2020 and 110015 twin anti-drift flat fan nozzle 7030), when Paraquat
was sprayed with any nozzle size at 20:00 and 07:00, there was no significant difference in its efficacy. When
Paraquat was sprayed with any nozzle size at 20:00 and 07:00, there was no significant difference in its efficacy.
But, when it was sprayed with any nozzle size at 22:00 and 05:00, a significant difference in its efficacy was
observed. So, the dose of Paraquat required for the 90% desiccation of velvetleaf shoots at 22:00 was
significantly lower than that at 05:00. Our principal hypothesis in this study was confirmed. As when Paraquat
was applied with twin anti-drift flat fan nozzles in the dark time of day, it more effectively improved the
desiccation of velvetleaf shoots.

Conclusion: The treatment of the application of Paraquat with 11002 twin anti-drift flat fan nozzle 7030 at
22:00 required the minimum Paraquat dose to create the same desiccation intensity as other treatments.
Therefore, this treatment is recommendable.

Keywords: Foliar Nyctinasty, Herbicide, Single flat fan nozzle, Twin flat fan nozzle
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Table 1- The weather data of Jiroft meteorological Station during experiment in 2017 and 2018

Temperature L (5053) Cagby il o) S, oylme
0 e ; ° . . - o . Humidity average (%o
Average °C  mSilw Maximum °C Minimum °C
olo ge "¢ ole LYo Ot (%) Precipitation(mm)
Month Jlw Jlw —— Jlw J Jlw Jlw Jlw Jlw Jlw
Yt yray 2017 yray vt yyay ran yyay ran yyay
2017 2018 2018 2017 2018 2017 2018 2017 2018
RS 34.2 35 40.4 42 27.9 28.1 29 27 0 0
September
e October 304 29.1 36.9 35 23.8 23.1 45 30 0 0
oL November 23.7 229 30.2 28 17.3 17.8 42 41 47.7
31 December 154 17.7 24 235 9.4 12 43 50 6.3 3.7
> January 15.6 16 22 21.6 9.1 10.5 46 51 0.6 1.4
asy50 SB aloand 9 (K58 Olwogad Y Jos>
Table 2- Physical and chemical characteristics of field soil
Physical properties Sy 348 Olwogas
S (s 53) s (s08) 25 05 (o) o,
Soil texture Silt (%) Fine sand (%) 3y (%)
o 09
Sandy loam 185 69.5 12
Chemical properties  slows Gloogas
loole (203) O3ors (Plaacs) d (Pliaa) pelis
H ECe (dS/M) (1o p oo co0d)  So Sl Colin (32y3) J 2°) X9y s S 2
P ( ) (e ) o) Organic matter (%) N (%) P (ppm) K (ppm)
74 2.23 0.48 0.48 7.5 2.1
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Table 3- Variance analysis of for measured traits of onion and Cyperus rotundus
(MS) Slay o (5o
Pl s O39 . sl L. . .
P O PP W S 3O oSS o sl 039 B
a P ) 5%) oo a s .
Oyt gl " i P bsl led il f @Yo W g il 3, Nee
5.0V 33! 9% Sl Cyperus Average of Onion
df Cyperus rotundus Cyperus rotundus rotundus onion bulb Yield
Underground dry g0 ry weight ~ Density weight
weight
(Year) Jl 43.112™ 513.922™ 88.817" 78554.017™ 1809.614™
Rep.(r) xyear Jux(r) ;55 4 2.157" 1.433" 3.983" 534.975" 13.878"
Treatment(t) los 18 1330.231™ 1957.113™ 1507.424™ 275587.594™  3387.207™
Jux() o 18 1.833" 8.168" 3.400" 1565.801"  24.639"
Treatment(t)xyear
(Error) U 72 1212 1.873 1.705 590.124 9.119
(CV) &y oy 4.264 6.202 5.715 6.326 6.281

s gize M) pae ™ g o> iy gl 0 I3 ime MBI hio > O (g lol o 13 I ixe Hlows OS] **
™ significant at 1% probability levels,” significant at 5% probability levels, ™ No significant difference
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Table 4- The Effect of different herbicides on Cyperus rotundus L. density

(&0 0 53 dlan) @M )byl 65155
slow Cyperus rotundus L. density(no/m?)
Treatment Jol JW 290 JWo oSSl
First year Second year Mean
T1 274 224 234
T2 19¢ 17f 18f
T3 31 28° 30°
T4 22¢d 17f 20
T5 31% 28 30°
T6 af 29 29
T7 29¢ 26°¢ 28¢
T8 224 19¢ 21¢
T9 09 oh on
T10 582 562 572
LSD 2.54 1.89 1.53

5 I g (g lol M| wiS 1t By Sy 5D JBlis 45 ol )less g yp p
Within each column, the same letter indicates no significant differences among treatments (P < 0.05). Data are the means of replicate
experiments.

oot + (i) a3bl351 T iudss) g3l Ts bt olimssty T o J8)0 58 (oS + (i) (930351 T (US)s80ls T2 it o T
(al3) JyS pasiTho g (od g T (g ) oolliensia 1 To ¢ ()5l (ST 20)l87 Jlga T7 (0], S15L)
T1: Metribuzin, T2: Oxyfluorfen (goal), Ts: Oxadiazon (ronstar) + Oxyfluorfen (goal), T4: Pendimethalin (stomp), T5 Oxadiazon
(ronstar), Te: Oxadiazon (ronstar) + Bentazone (basagran), T7: double application of Oxyfluorfen, Ps: Pendimethalin (Prol), Te: Hand
weeding and Tio: control.
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Table 5- The effect of different herbicides on Cyperus rotundus L. underground dry weight

(255) FIoe 5! @Yaw;lgl (o zj @Il SWld (459
slowd Cyperus rotundus L. underground dry weight(gr)
Treatment Jol JW 090 JWo Sl
First year Second year Mean
T1 26.14% 28.08¢ 27.114
T2 26.42% 27.48% 26.954
T3 24.64% 26.65¢ 25.65¢
T4 28.33¢ 30.51¢ 29.42¢
T5 30.42° 32.06% 31.245
T6 5.24f 6.09 5.66"
T7 24.26¢ 25.85¢ 25.058
T8 31.70° 33.13° 32.41°
T9 09 09 09
T10 52.552 56.802 54.682
LSD 1.98 1.78 1.29

) I ine (5 ylol GMA) WiS jrie (g Ky > Bl oS lalos iy
Within each column, the same letter indicates no significant differences among treatments (P < 0.05). Data are the means of replicate
experiments.

o9+ (iudss) g3l351 Torbimiss) a3bl351: T o(eobil oultins iy T o IS ysts (o1 +{3iss) 093031351 T (519 (ST i o T
(ald) JpS pas i Tho g (stwd 29 T d(Js) olioia To e 8yl (caST3,0) Jlig> T (1,5T5L)
Ta: Metribuzin, T2: Oxyfluorfen (goal), Ts: Oxadiazon (ronstar) + Oxyfluorfen (goal), T4: Pendimethalin (stomp), T5 Oxadiazon

(ronstar), Te: Oxadiazon (ronstar) + Bentazone (basagran), T7: double application of Oxyfluorfen, Ps: Pendimethalin (Prol), Te: Hand
weeding and T1o: control
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Table 6- The effect of different herbicides on Cyperus rotundus L. shoot dry weight

(&2y0 50 32 0,5) @M jligl (lgd @Il SWid (3
slow Cyperus rotundus L. shoot dry weight (gr/m?)
Treatment Jol JW 290 Jl -] )
First year Second year Mean
T1 19.87¢ 26.534 23.20°
T2 15.17¢ 21.83¢ 18.5f
T3 15.63¢ 23.57¢ 19.6"
T4 24.83° 29.76° 27.30°
T5 8.63¢ 14.53f 11.589
T6 1.83f 6.379 4.1h
T7 17.07¢ 24¢ 20.53¢
T8 26.43° 34.03° 30.23°
T9 of oh 0
T10 61.96° 69.332 65.65°
LSD 2.30 2.40 1.60

5515l e g lel MBS e By S 3 Bl a5 ol b oygias ym
Within each column, the same letter indicates no significant differences among treatments (P < 0.05). Data are the means of replicate
experiments.
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T1: Metribuzin, T2: Oxyfluorfen (goal), Ts: Oxadiazon (ronstar) + Oxyfluorfen (goal), T4: Pendimethalin (stomp), T5 Oxadiazon
(ronstar), Te: Oxadiazon (ronstar) + Bentazone (basagran), T7: double application of Oxyfluorfen, Ps: Pendimethalin (Prol), Te: Hand
weeding and T1o: control
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Table 7- The effect of different herbicides on average of bulb weight

(255) (Z3w) 5kt 0139 bwgio
Average of bulb weight (gr)

sl
Treatment Jol JWw
First year
T1 227.339h
T2 354.774
T3 510.63°
T4 248.479f
T5 285.13¢f
T6 800.272
T7 322.67¢
T8 439.10¢
T9 826.872
T10 186.10"
LSD 55.319

P dlw (ke
Second year Mean
181.339 204.339
302.00¢ 328.38°
447.66° 479.15¢
198.669 223.579
239.00f 262.07f
665.66° 732.97°
242.33f 282.50f
349.004 394,054
710.002 768.432
142.00" 164.05"
20.316 28.455

515 I gixe (g ylol M) 0 e gy o > JBlas 457 ol jless ¢ g ya
Within each column, the same letter indicates no significant differences among treatments (P < 0.05). Data are the means of replicate
experiments.
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T1: Metribuzin, T2: Oxyfluorfen (goal), Ts: Oxadiazon (ronstar) + Oxyfluorfen (goal), T4: Pendimethalin (stomp), T5 Oxadiazon
(ronstar), Te: Oxadiazon (ronstar) + Bentazone (basagran), T7: double application of Oxyfluorfen, Ps: Pendimethalin (Prol), Te: Hand
weeding and T1o: control
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Table 8- The effect of different herbicides on onion yield

o (L2 43 o) 5L 3,Sos Onion yield (T/Ha)
Treatment Jol Jl r9® Jlw ol
First year Second year Mean
T1 22.471 15.16°8 18.81f
T2 57.38¢ 47.26¢ 52.32¢
T3 50.67¢ 38.434 44 554
T4 44.46° 33.30¢ 38.88¢
T5 50.56¢ 36.20¢ 43.38¢
T6 88.67° 70.50° 79.58°
T7 55.88¢ 48.13¢ 52.01¢
T8 60.02¢ 46.99¢ 53.51°¢
T9 93.90? 81.902 87.90?
T10 11.669 7.96f 9.819
LSD 4.88 5.46 3.53

05 I gixe (Lol M) wiS it gy o > JBlis 45 ol e ¢ oty yd
Within each column, the same letter indicates no significant differences among treatments (P < 0.05). Data are the means of replicate
experiments.

09355+ (ugs) 3ol 3ST Teu(iasiss) a3baliS1 T o uobiol i iy 1T (JS) 518 (ST +(3kinns) 93bal351 T o JS) 098 (nSTiT2 i yia 1T
(0L5) Jy5S pae1Tao g (2w g To (Jag) odliosssy T « 0518 ouS13,018 g T Tr (o], S130)
T1: Metribuzin, T2: Oxyfluorfen (goal), Ts: Oxadiazon (ronstar) + Oxyfluorfen (goal), T4: Pendimethalin (stomp), T5 Oxadiazon
(ronstar), Te: Oxadiazon (ronstar) + Bentazone (basagran), T7: double application of Oxyfluorfen, Ps: Pendimethalin (Prol), Te: Hand
weeding and T1o: control

05l S 3y U8R S 55 Hinlejl g )low ,.“ul.? Cod jly (golasdl 3 Slos duglie -4 Joan
Table 9- The comparison of economic onion yield under experimental treatments in autumn cultivation of onion per hectare

b oSlet bugie o5 S b e G bage PP I Mlbse bl b G s e
o (00 ) ool e (e, 30) ol Sl go (b sty (WS ol b (b ) Rl g ) i
i Average of onion Average of guaranteed purchase Average of _Total Average of cost of Average of Net Profit
Treatment yield in experiment price per onion kg in experiment Inqome n tre_atments over During experiment
experiment two experiment two years two years (1000 Rls)
two years (ton/ha) two years (1000 RIs) years (1000 RIs) (1000 RIs) y
T1 18.81 3.3 62,073 1,500 60,573
T2 52.32 3.3 172,656 2,000 170,656
T3 44.55 3.3 147,015 4,600 142,415
T4 38.88 3.3 128,304 3,000 125,304
T5 43.38 3.3 143,154 2,600 140,554
T6 79.58 3.3 262,614 4,800 257,814
T7 52.01 3.3 171,633 2,400 169,233
T8 53.51 3.3 176,583 2,900 173,683
T9 87.9 3.3 290,070 52,250 237,820
T10 9.81 3.3 32,373 0 32,373

093 + (Hlesg)) 093balST Toe k) 0193bal351:Ts o qualiool ) pllian sy T ‘(J’f)oé)slé oS +{iuigy) 53k T o JS)r8gls (wSTT2 e e T
(ald) JpS pasiTao g (stwd 9 T (Js) olionia To e 8yl (2aST3,0) Jlog> T (1,5T5L)
Ta: Metribuzin, T2: Oxyfluorfen (goal), Ts: Oxadiazon (ronstar) + Oxyfluorfen (goal), T4: Pendimethalin (stomp), T5 Oxadiazon
(ronstar), Te: Oxadiazon (ronstar) + Bentazone (basagran), T7: double application of Oxyfluorfen, Ps: Pendimethalin (Prol), To: Hand
weeding and Tio: control
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Introduction: Onion (Allium cepa L.) is one of the most important vegetables (with 2.305 million tons
production) in Iran. Onion cultivation area of southern Kerman is 5732 hectares and this region is ranked first for
onion production (307 thousand tons of production) in Iran. Onion growth and yield are significantly reduced by
weed competition. Among the dominant weeds in onion fields at southern Kerman, Cyperus rotundus is one of
the most important and problematic weeds. The slow growth of onion in the early stage, causes a significant
yield loss due to the competition. C. rotundus is a perennial weed of the Cyperaceae family spreading quickly
throughout the extensive underground system and tuber, with high ability to compete. This weed can decrease
the average onions yield by 23 — 84%. Application of herbicides is the most prevalent weed control method in
onion fields. Oxyfluorfen, and haloxyfop-r-methyl ester, are the commonly used herbicides for C. rotundus
control in onion fields at southern Kerman. Therefore, the objective of this study was to investigate the effects of
different herbicides on this weed.

Materials and Methods: This experiment was conducted in Agricultural and Natural Resources research
and Education Center, Jiroft, southern Kerman, during 2017-2018 and 2018-19. The experiment was carried out
in randomized complete block design with three replications. The experiment treatments included: T1-
Metribuzin (Sencor) 80% WP 500 gr.hat, T2- Oxyfluorfen(goal) EC24%, 2 lit.hat, T3- Oxadiazon (ronstar) EC
12% 3 lit.ha' + Oxyfluorfen(goal) EC24%, 2 litha?, T4- Pendimethalin (stomp) EC33% ,3 litha?, T5
Oxadiazon (ronstar) EC 12% 3 lit.hal, T6- Oxadiazon (ronstar) EC 12% 3 lit.ha' + Bentazon (bazageran)
SL48% 3 lit.ha, T7- Oxyfluorfen(goal) EC24% at 1/5 lit.ha™* two stages by 0.75 lit.hal, (one week after
transplanting and three weeks afterwards), T8- Pendimethalin (prowl) CS 45.5% 3 lit.ha, T9- hand weeding and
T10- control (no control). Other weeds except C. rotundus were hand-removed during the season. The herbicides
were applied using a Matabi sprayer with delivering 354 L ha at 2 bar spray pressure. C. rotundus shoot and
underground organs dry weight, density, average of bulb weight and onion yield were measured. Statistical
analysis was carried out using SAS ver.9.1 software and the comparison of means was undertaken based on the
LSD test.

Results and Discussion: The combined analysis of variance showed that the effect of treatment was
significant on shoot and underground organs dry weight and density of C. rotundus, mean onion weight of bulb
and yield, and reduced dry weight and density of C. rotundus and increased the onion yield. Among the chemical
treatments, the combined application of Oxadiazon (Ronstar) as pre emergence followed by application of
Bentazon (Bazageran) as post emergence (Treatment 6), decreased the density, underground and shoot dry
weight of C. rotundus by 96.89 and 93% relative to the control, respectively. The highest onion yield was
obtained from the mentioned treatment and increased the onion yield by 87% with respect to the control.

Indeed, the combined application of these two herbicides in different growth stages of weeds and onion, was
able to resolve the limitations of separate application of these herbicides leading to the most effective control of
C. rotundus.

Conclusion: The results of this experiment show that the combination of herbicides can be an effective
strategy to increase their effectiveness. The combined application of Oxadiazon (Ronstar) EC 12% at 3 lit.ha™ as
pre emergence + Bentazon (Bazageran) SL48% at 3 lit.ha as post emergence was the most effective treatment
after hand-weeding on purple nutsedge management and increasing the onion yield. Therefore, the mentioned
treatment is recommended to control of C. rotundus in transplanting cultivation of onion in autumn farming in
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Introduction: In recent years, food production known as a main challenge for increasing human population.
Along with the development of agricultural systems, weed management practices have been developed to
sustainable management. Allelopathy is the biochemical interaction of inhibition and promotion within plants or
micro-organisms. Allelopathy considered as a mechanism of some plants was proposed firstly by Molish in
1937. Allelopathy has a broad application prospects in increasing crop production, plant protection, and
biological control. There are many known allelochemicals: water soluble organic acid, straight-chain alcohols,
aliphatic series, aldehydes, ketones, simple unsaturated lactone, long-chain fatty acids, multi-alkyne,
naphthoquinone, anthraquinone acid, quinone compound, simple phenols, benzoic acid and its derivatives,
cinnamic acid and its derivatives, coumarin, flavonoids, tannins, terpenoids, steroids, amino acids, peptides,
alkaloids, cyanohydrin, sulfide, glucosinolates, nucleotides. While phenolic acids and the terpenoid compounds
are more common types. Giradol (Chrozophora tinctoria L.) known as an invasive annual summer plant that
belongs to Ephorbiaceae family. Giradol not only can reduce the crop productivity by competition for light,
water and nutrient mineral but also can decrease crop growth and productivity as it has the phenolic components
such as tannins, saponins, cumarins, phenylpropanoid glycosides, and flavonoids. Thus, it may have allelopathic
effects. Giradol have been reported in the wide range of fields in Khorasan Razavi province. This study was
conducted for determining allelopathic effects of Giradol on tomato as the main crop being cultivated in
Khorasan Razavi province.

Materials and Methods: In order to evaluate allelopathic effects of Giradol on seed germination of tomato
(Lycopersicon esculentum mill.), this study was conducted in weed research lab of Ferdowsi University of
Mashhad on the basis of a Completely Randomized Design (CRD) with factorial arrangement with 4 replications
in 2014. The treatments consisted of Giradol organs at 4 levels (root, stem, leaf and total plant without
inflorescence) and their aqueous extract concentrations at 11 level (0, 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10%). The plant
organs were harvested from Fariman in the summer of 2014. The samples were carefully washed and then dried.
The sample were ground and 10 g for each sample was added to 100 ml distilled water. The samples were
shacked for 12 h, and the shaking process was done again after 72 h. The extracts were passed through the filter
paper. The stoke solutions were diluted. Then, 6 ml from each extract was added to each experimental unit. The
petri dishes were placed in a germinator at 25/15°C in 45/65% relative humidity with a 16/8 h day/night regime,
respectively. The measuring traits were germination percent, germination rate, means of germination time, vigor,
and root length, shoot length, root length to shoot length ratio, root dry weight, shoot dry weight, and seedling
weight.

Results and Discussion: The result of this experiment showed that concentration of aqueous extract had a
significant effect on germination percent, germination rate, means of germination time, vigor, and root length,
shoot length, root length to shoot length ratio, root dry weight, shoot dry weight and seedling weight at 0.1%
probability. Same results have been reported by Seyyedi et al (8) for allelopathic effect of castor bean organs on
germination percent, germination rate and means of germination time of dodder. The variation response of
different concentration of castor bean aqueous extract on germination of seeds dodder has been reported. The
result of this experiment also showed that germination percent, germination rate, means of germination time,
shoot length and root length had no significant effects by the type of plant organs whereas other trials showed
significant effects. Generally, the leaf and stem water extracts had the highest negative effects on germination
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percent compared to the root and whole plant Giradol extracts. The same results reported by Rooffard and
Omidbeigi (7) on the influence of extract concentration on the germination percent.

Conclusion: The results showed that the concentration of the aqueous extract significantly affects the
germination and seedling growth. Furthermore, the extract of different organs adversely influences the
germination percentage, germination rate, mean of germination time, and shoot length. It seems that proper
management of Giradol weeds before and during tomato growth can lead to higher germination and more
uniform plant emergence and finally can be of help for enhancing crop yield.

Keywords: Aqueous extract, Germination percent, Germination rate, Means of germination time
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