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Table 1- List of plant parasitic nematode species identified from
stone fruit trees in Urmia area, Iran
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Basiria macrostriata Hashim, 1985 4 ¢3

(1 Jss)

Ubo)'l.ljl
ON= 4, L= 622421 (571-683) um, a=34.1+1.2
(31.88-36.33), b=5.39+0.9 (4.88-5.9 1),

€=6.59+0.5(5.92-7.26), ¢=9.21+0.57 (8.56-9.87),
Stylet=10.5+0.3 (10-11) um, MB=46+1.3 (43.5-48.5),
M= 52.25+1.4 (50-54.54), 0=21.91+1.1 (20.55-23.27),
PUS=11+0.4 (10-12) um, V=64.12+1.3 (62.5-65.75),
V' =78.29+0.9 (77.14-79.44), G: =30.43+1.1 (28.31-
32.55), Tail length=95.5+2.5 (93.5-97.5) um.

d N=2, L= (0.51,0.58) mm, a= (39.5,41.5), b=
(5.6245.94), c= 6.5, c'=(9.3549.65), Spicule= (18.5,20)
um, Gubernaculum= (4.5,5) um, Stylet= 9.5 (n=1) pm,
Tail length= (92.5495) pm.
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Coslenchus gracilis Andrassy, 1982 4363

(2 Jss)

Ubo)'l.ljl
QN=5, L=492+16 (470-521) pum, a=34.5+0.2 (34.2-
34.8) 34.5, b=5.37+0.1 (5.2-5.4), c=4+0.1 (3.8- 4.2),
¢'=13.5+0.2 (13.3- 13.8), Stylet=11.50.3 (11- 12) um,
MB=44.7+1.1 (43.4- 46.1), M=45+1.3 (43.8-46.2),
0=12.8+2.3 (9- 16.6), PUS=5.75+1.1 (4.5- 7) um,
V=50.240.7 (57.5- 60.8), V'=79.2+1.1 (78.1- 80.4),
G1=23.25+1.5 (21.5- 25), Tail length=121+2 (118- 124)
pm.
4 N=1, L= 0.46 mm, a= 29.3, b=35, c= 6.5, ¢'= 4.6,
Spicule= 15 pum, Gubernaculum= 5 pm, Stylet= 10.5

pm, Tail length= 106 pum.
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Figure 1- Basiria macrostriata, A: Anterior region of female body, B. Anterior region of male body, C: Head and stylet, D:
Entire female, E: lateral field, F: Female tail; G. Male tail, H. Female reproductive system
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Figure 2- Coslenchus gracilis, A: Female reproductive system, B. Head and stylet, C. Anterior region of male body, D:
Anterior region of female body, E: Entire female, F: Lateral field; G. Female tail, H. Male tail
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Discotylenchus  Siddiqi & Lal, 1992 455
longicauda (Magbool & Shahina, 1985)

(3 Jss)

Ubo)'l.ljl
ON= 3, L=526+12 (510-541) 0.52 pm, a=43.3+1.1
(42.1-44.5), b=5.5+0.2 (5.2-5.9), c=3.52+0.3 (3.2-3.85),
¢'=22.75+1.6 (19-26.5), Stylet =6.75+0.4 (6-7.5) um,
MB=45.75+1.5 (43.5-48.), M=53.25+2.1 (51-55.54),
0=15.58+1.1 (14.28-16.88), PUS=12+0.8 (9.5-14),
V=53.82+1.2 (52-55.65), V'=63.29+1.7 (61.14-65.44),

Gi=21#2.2 (18.55-23.55), Tail length=144.5+3.5
(137.5-151.5) pm.
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Figure 3- Discotylenchus longicauda, A: Female reproductive system, B. Head and stylet, C. Anterior region of female body,
D: Entire female, E: Lateral field; F: Female tail
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Figure 3- Mean numeral of effect of healthy and infested by nematode treatments on root fresh weight of soybean cultivars
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Figure 4- Mean numeral of effect of healthy and infested by nematode treatments on root dried weight of soybean cultivars
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Figure 5- Mean numeral of effect of healthy and infested by nematode treatments on shoot length of soybean cultivars
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Figure 6- Mean numeral of effect of healthy and infested by nematode treatments on shoot fresh weight of soybean cultivars
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Figure 7- Mean numeral of effect of healthy and infested by nematode treatments on shoot dried weight of soybean cultivars
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Figure 8- Mean numeral of effect of healthy and infested by nematode treatments on pod number in plant of soybean
cultivars
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Figure 9- Mean numeral of effect of healthy and infested by nematode treatments on seed per pod of soybean cultivars
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Figure 10- Mean numeral of effect of healthy and infested by nematode treatments on 100- seed weight of soybean cultivars
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Figure 12- Mean numeral of effect of healthy and infested by nematode treatments on leaf area index of soybean cultivars
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Figure 13- Mean numeral of effect of healthy and infested by nematode treatments on leaf area ration of soybean cultivars
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Table 1- Mean comparison of effect of treatments on the indices of the root-knot nematode Meloidogyne javanica in soybean

cultivars
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Figure 1- Symptoms of phytoplasma associated with phyllody cowpea showing little, thickened, wrinkled and malformed
leaves (A,B), phyllody (C) and stem fasciation (D) collected from East Azarbaijan province
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Figure 2- Periwinkle plant infected by cowpea phyllody phytoplasma showing phyllody after one month
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Table 1- Characteristics of the sequences identified in this study

Isolates name Location Host plant GenBank acc No.
alaa ol Cydge Objee U slowd )

Nazarlou, East Azarbayejan provinces

Iranian vigna virescence phytoplasma isolate Nazarlou-182 .. N g Vigna unguiculata KC633092
g phytop I A PR gnating
lrani i i h | isolate Shabest Shabestar, East Azarbayejan provinces vi iculat KC633093
ranian vigna virescence oplasma isolate Shabestar ., K . igna unguiculata
’ prvtop B 3l s gnaung
i i i X i Tabriz, East Azarbayejan provinces X i
Iranian vigna virescence phytoplasma isolate Tabriz-172 Vigna unguiculata KC633094

By ol ey

IS S ghow a0y S 5,051 J5 53 lomsdygiad 42 0390 Lug) LS 5 PUPT oS5l U 1w (5 Jgmaons (55939, ol -3 S
100bp ,K5kis M ¢ i J 508 9 (ygiuw IS 15 g (32 3b 51 00 23901 (4l s 8y g clowrMy gind 4y 0391 Lugd (sl diged 2-7 «udio
Figure 3- Result of electrophoresis of PCR product from cowpea infected by cowpea phyllody phytoplasma using P1/P7

phytoplasma specific primer pairs in 1 % agarose gel. Lane 1 positive control, lanes 2-7 infected cowpea, lane 8 infected
Periwinkle by dodder in greenhouse, lane 9 negative control, M 100bp DNA ladder
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Figure 4- Electrophoresis pattern of nested PCR using primer pairs R16F2n/R16R2 from infected cowpea in 1 % agarose gel.

Left first lane negative control, M 100bp DNA ladder, lane 1 positive control, Lanes 2-7 infected cowpea, lane 8 infected
Periwinkle by dodder in greenhouse
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Table 2- List of Phytoplasmas with group designations and GenBank accession numbers used in phylogenetic study

Phytoplasma

16S rRNA Group and subgroup  GenBank acc No.

Vinca virescence phytoplasma
Strawberry multiplier disease
Illinoise elm yellows
Perwinkle little leaf
Centarurea solstitialis virescence
Catharanthus phyllody phytoplasma
Portulaca little leaf phytoplasma
‘Candidatus Phytoplasma sudamericanum’
‘Candidatus Phytoplasma asteris’
Behshahr(Iran) periwinkle phyllody
Zanjan tomato big bud
Khorasan Razavi tomato big bud
‘Candidatus Phytoplasma aurantifolia’
‘Candidatus Phytoplasma trifolii’
‘Candidatus Phytoplasma fraxini’
‘Western X-disease’
‘Candidatus Phytoplasma ulmi’
‘Candidatus Phytoplasma australiense’
‘Candidatus Phytoplasma palmae’
‘Candidatus Phytoplasma luffae’
‘Candidatus Phytoplasma cynodontis’
‘Candidatus Phytoplasma solani’
‘Candidatus Phytoplasma oryzae’
‘Candidatus Phytoplasma mali’
'Vigna unguiculata’ flat stem phytoplasma
Iranian potato witches-broom phytoplasma
Columbia Basin potato purple top phytoplasma
'Vigna radiata’' phyllody phytoplasma
Acholeplasma laidlawii

16SrVI-A AY500817
16SrVI-B AF190224
16SrVvI-C AF409070
16SrVI-D AF228053
16SrVI-E AY270156
16SrVI-F EF186819
16SrVI-H EF651786
16SrVI-1 GU292081
16Srl-1 M30790
16SrVI-A KC661072
16SrVI-A KR150879
16SrVI-A JF508509
16SrlL U15442
16SrVI AY390261
16SrvIl AF092209
16SrIIL L04682
16SrV-A AY197655
16SrXII L76865
16Sriv uU18753
16SrVIll AF086621
16SrX1IV AJ550984
16SrX11 AF248959
16SrXI AB052873
16SrX AJ542541
16SrXIV-A KY439870
16SrVI-A FJ427295
16SrVI AY692279
16Srl1-D KY439871
------- M23932
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Figure 5- RFLP pattern of nested PCR using R16F2n/R16R2 primer pair from positive control and three infected cowpea
isolates (Table 1) from Tabriz, Nazarlou and Shabestar with Hinfl, Rsal, Alul, Taql, and Hpall restriction enzymes; Lanes 1,
5,9, 13 and 17 are positive control; M: 100bp DNA ladder
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Figure 6- Virtual RFLP patterns of 1245 bp fragment of 16S ribosomal RNA gene from cowpea phyllody phytoplasma
(Right) and reference isolate of 16SrVI-A subgroup of phytoplasmas (Left)
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Figure 7- A neighbor-joining tree (Bt x 1000) constructed by Mega7 program using the 16S rRNA, intergenic spacer region
(SR) and portion of 23S rRNA of three phytoplasmas strains (Table 1) used in this study (showed with e) associated with
some phytoplasmas groups selected phytoplasmas from GenBank. The sequence of Acholeplasma laidlawii served as an out
group. See Table 2 for abbreviations and accession numbers
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Table 1- The mean percentage of inhibition of growth and classification of Trichoderma species in dual culture with F.
oxysporum in three temperature levels (20, 25 and 30 °C) and pH (4, 5 and 6.5) in PDA

L> bH T. koningii T. atroviridae T. atroviridae T. virens T. harzianum
Temperature ' (6022) (1-3) (6011) (Ah9D)
20 4 9.09%+265 27.27°+263 09.09°+2.65 9.09% + 2.65 27.27%4 + 3,99
20 5 8530 +1.76 20.73®+1.79 26.82*+0.00 32.922+1.76 39.02°+0.00
20 6.5 8.33°+240 500°+048 16.66°+240 8.339+1.79 31.67*+2.28
25 4 5.97% + 1,51 9.40°+253 10.24°+1.40 4.27%+0.76 14.52% +0.00
25 5 1452%+0.70 597°+0.24 07.69°+0.76 10.25% +0.20 12.81% +0.49
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Figure 1- The effect of Trichoderma mycoparasitism behavior mechanism on F. oxysporum hyphae. A and B ring like
structure and twisting around pathogen mycelia of F. oxysporum by T. atroviridae(1-3) (x400)
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Table 1- Pesticides used in research
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1 Garlic extract Sirinol® I_3|orat_|o_nal EC 1000-2000 > 5000 Sabzavar
insecticide mg/kg

2 spirodiclofen Envidor® Tetronic acid SC 500-1000 zrisg/izo Afrasam

* Recommended Field Concentration
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Table 2- Probit analysis of bioassay data on T. urticae adult

. lﬁ .
st ol .
s cdl ely JS dlawi LCs (epm) LCgo (ppm) Slope 2 p-value
Pesticides Time () Total (cn (&) (+SE) g
ime
1173.57 10832.1 1.32
24 480 (943.3- 1499.8) (6369.4-25934.6) (*0.17) 157 0.9
B 791.1 5404.3 153
Sirinol 48 480 (644.2- 958.5) (3705.9- 9611.4) (0.17) 149 0.91
592.3 3341.7 17
2 480 (479.7-708.7) (2479.9-5169.2) (£0.18) 1.32 0.93
258.7 921.5 2.32
24 480 (227.6- 295.5) (705.4- 1383.4) (0.26) 0.29 0.99
L 213.3 722.2 2.42
Spirodiclofen 48 480 (186.9- 241.1) (573.7- 1016.9) (0.26) 0.51 0.99
172.9 611.5 2.33
2 480 (147.4-197.1) (490.1-853.03) (£0.27) 0.2 0.99

*Cl: denote confidence
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Table 3- Probit analysis of bioassay data on T. urticae egg

oS edl celw glog JS slass LCso (me) LCg (ppm) Slope 2 p-value
Pesticides Time (h) Total (Cr) (cn (+SE)

24 1280 (129&.72?52';24.1) (5761.1223.(?82.1) (1-16?175) 18 0001
Sirinol 48 1280 (112613?%(?30.7) (59011.8?%51'316.9) (i-ldfllsl) 18 002
2 1280 (10451;?21273.8) (746170.2%5(.5%53) (ibsti) 107 068
24 1280 (301?12-7 é%o.4) (1012.10285-3.1%60.9) (J_fld?fz) 489 042
Spirodiclofen 48 1280 (26163344 041022 oae 22 08
2 1280 (2662.3?3;?6.4) (9071;?194313.8) (J_rzd.lfe) Lra 088

*Cl: denote confidence limits
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Table 4- Mean mortality% (+SE) of two spotted spider mite in plots that treated with spirodiclofen and sirinol in field trial

; A 5o
‘)Mswj P‘c_?’c:' DAL P ()9)) )"'ﬁ" )' o O"") Stage
- . Time after treatment . R
Pesticides Concentration (ppm) (day) e &L
Egg Adult

3 68.1+0.26 F™*  66.68+0.27 4"

1000 7 63.78+0.449(B)  59,09+0.3 f®

14 50.77+0.48 "™  62.68+0.58 ¢ (®)

21 52.1740.38"®™  51.72+0.319®

3 88.99+0.4¢¢ (™  91.8+0.44b(®)

. 7 90.7+0.4 ¢  93.93+0.91 P (®)
Sirinol 2000 14 87.28+0.34 9  89.05+0.59 ¢®
21 91.7540.38 ™  92.11+0.53 2(®)

3 99.57+0.22 2™  99.05+0.27 2(B)

4000 7 08.45+0.26 2™  98.62+0.21 2(B)

14 98.6+0.36 2™  98.49+0.252(B)

21 99.06+0.312®W  99,03+0.25 2(B)
3 51.82+0.51 "™  61.11+0.43 ¢ (®)

300 7 51.82+0.51 "™ 59.34+0.47 f(®)

14 22.02+0.641®  36.51+0.59 " (®)

21 18.67+0.24 k() 12.05+0.56 k(®)

3 92.1940.39 (™  88.68+0.48 ¢(®)

. 7 74.75+0.37¢(™  66.61+0.54 94(®
Spirodiclofen 600 14 50.14+0.6 "™  32.86+0.97 '®
21 32.2140.7'»W 29.4+0.421(®)

3 99.77+0.14 2™  99.35+0.27 2(B)

1200 7 99.03+0.36 2™ 99.34+0.22 2(B)

14 99.3+0.29 2  99.,06+0.34 2(B)

21 99.18+0.33 2  98,74+0.32 2(B)
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*Different lowercase and uppercase letters showed significant differences in each column and row respectively (P<0.05)
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Table 5- Mean mortality% (+SE) of P. persimilis in plots that treated with spirodiclofenand sirinolin field trial*

s
3 o ol (Sta;;)
ossedl (plostest) cile : (595) sloss oo :
Pesticides Concentration Time after o5 IOBC A oG
(ppm) treatment !
(day) Egg I0BC Adult I0BC
Group Group
3 31.79+0.52 1 (A" ] 31.61+0.53 @& 1]
1000 7 19.64+0.39 k(®) | 16.89+0.41 (A |
14 12.73+0.36 '™ I 0.01+£0.27 " ® |
21 8.85+£0.39 M | 4.67+0.36°(®) I
3 78.24+0,52 ¢ i 76.8620.47 1® m
iri 7 71.5240.63 F® i 69.91+0.52 9® i
I .
sirine 2000 14 59.11x0.36 N i 55.47+0.71® i
21 48.03+0.38 '™ 1] 43.5410.43®) I
3 91.29+0.59 ¢ v 89.260.33 ¢ ®) WY,
4000 7 79.91+0.56 ¢ v 78.84+0.47 T® v
14 70.02+0.54 FA) Il 69.65+0.38 9(® 1
21 59.1+0.38 " (® i 58.72+0.47 1® i
3 78.86+0.33 ¢ \Y 76.94+0.9 F®) v
300 7 67.75+0.419® i 65.4+0.41"® 1
14 67.64£0.43 94 i 69.19+0.45 9® i
21 67.240.36 9 Il 63.62+0.46 " (® 1
3 97.65+0.42 be (A \V 98.24+0.29 ac (8) v
Spirodiclofen 600 7 96.81+0.31 ¢ v 94.41+0.41 9®) v
P 14 98.5+0.35 3¢ () v 97.57+0.3 b (®) v
21 98.02+0.19 ac(®) v 96.81+0.25 ¢ (®) v
3 100+02® v 99.81+0.12® v
1200 7 99.76+0.2 \Y 99.25+0.31  ®) v
14 98.91+0.24 (") 1Y 99.14+0.37 ©® i
21 99.90.1 2™ vV 99.3340.16 *® v
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*Different lowercase and uppercase letters showed significant differences in each column and row respectively (P<0.05)
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Table 1- Means comparison of Pemphigus fuscicornis population on 12 sugarbeet genotypes at
20 £2°C, 75+ 5% RH and 16L: 8D photoperiod (by Tukey's test)

i 9 Jol5 25> 9 0,92 Ego20 8L Cuoglilo gy a2y

Genotypes Adults + Nymphs Grading of plant resistance
19610 4.52£ 28.00 Highly Scusceptible ol L5
OtypeAsr.1 4.07°+ 13,50 Susceptible lus
Simin2 2.09b+ 12.67 Susceptible yolus
19584 4.36°4+9.00 Moderately Susceptible ol acs
Jitl3 2.525c4+ 8,28 Moderately Susceptible ulus 4o
Polyrave 1.37%+ 8.00 Moderately Susceptible olus 4o
OtypeAs 1.34bcdL 55 Moderately Susceptible olus aos
Shirin 1.95 cdet3 50 Moderately Resistance pglio 4o
Zarghan 1.58 443,14 Moderately Resistance pglio dos
OtypeC2 0.31%+1.20 Moderately Resistance pglie 4o
Chinock 0.332£0.33 Resistance plic
Branco 0.18°+0.286 Resistance pgls

o VO 5l iy (Sogdl a5 ol s yols Limgh zuls )l
593 oy yd 3B e s dxe galS el il ol 4 laay,

355 (g )lol OS] 3o y3 B grdaw 5> o 03l5)Li5 aliie chgyn b ygias yb p3 45 golael
Numbers followed by the same letter are not significantly different (p<0.05)
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Table 2- Means comparison of rate of sugarbeet root infestation to Pemphigus fuscicornis on the sugar content (by Tukey's
test) in Doreti variety
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Pemphigus borealis Tullgren, 1909*; P. bursarius Linnaeus, 1758*; P. immunis Buckton, 1896; P. passeki
Borner, 1952**; P. populi Courchet, 1879*; P. populinigrae Schrank, 1801**; P. protospirae Lichtenstein,
1885*; P. spyrothecae Passerini, 1856*; P. vesicarius Passerini, 1861.
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Figure 1- Life cycle of a heteroecious aphid (Pemphigus bursarius) (3)
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Figure 3- Type and location of gall forming in Pemphigus spp. Aphids: 1- P. immunis, 2- P. borealis, 3- P. vesicarius, 4- P.
populinigrae, 5- P. bursarius, 6- P. spyrothecae, 7- P. populi, 8- P. protospirae, 9- P. passeki (Photos from first author)
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Figure 4- Morphological traits of antennae on fundatrigeniae of Pemphigus Hartig: 1- P. vesicarius 2- P. populinigrae 3- P.
immunis 4- P. borealis 5- P. passeki 6- P. populi 7- P. spyrothecae (Photos from first author)
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1- Global biodiversity information facility (GBIF)
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Figure 1- Distribution of 397 wheat fields chosen at random to study the grass weeds in Lorestan province
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1- Presence intensity index
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Figure 2- Wild wheat and wild barley optimal altitude estimate base on the derivation of three-parameter Hill equations
fitted to the cumulative presence severity index
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Figure 3- The estimation of wild wheat and wild barley altitude presence domain base on the two part equations fitted to the
dependency of weed spike density of field average altitude in a 100 meters range. Square root of grass weed spike density has

been shown for all fields. The r? for equations fitted to wild wheat and wild barley presence domain were 0.67 and 0.79
respectively
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Figure 4- Presence intensity index of wild wheat in the rainfed wheat fields of Lorestan province



Yyv g g padS S G50 50 gbdale jgas ol

Sl (g paS e e i oSS Slas g e e
53 i VIV 5,09 K1 g VEF Lals oF v aUlp 5 (ol yliw oo
s o 0 ab V0 Dl (Sl & an g L (D JS5) 290 20 yie
bulyd gy 0y sty S ojlasl Glie 2 (odog paiS
A VY il sl 039l g)l50 grans 53 )l B30 ke e

A5 500 @y o 5

Wild wheat
Spike density
¢ 1-20
21-58
59 - 117

(
118-217
218 - 400

g S 5pm cile 4y 0391 5130 (gl s (ST Sl

039_11 &)])Au,u).) D9 &0y ))M\CY/\ ﬁl)g uLw)] a.\a.w))
OsSlee (o yinr Qi) Gl gdaw 5> (pdisg puS 50 il 4
L s 5 5,068l ollp 3 (sl ed 4 o o1
eSlee ily 3la5 mye i )d dliuw YO/Y 5 OV/F OF/Y (ST
0301 2> IS )30 glans )3 ooy IS 550 cile dlias o515

Ol Gl 025 0uS 150 gedaww ;3 (oling @S 5 Lile dlinw (6515 (ke -0 JSUS
Figure 5- Wild wheat spike density in the rainfed wheat fields of Lorestan province
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Figure 6- Wild wheat frequency in the rainfed wheat fields of Lorestan province
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Figure 7- Relative importance of wild wheat in the rainfed wheat fields of Lorestan province
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3- 2-[(4-methoxy -6- methyl-1,3,5-triazin-2-yl) amino]
carbonyl] amino] sulfonyl] benzoicacid

4- 1-[3-[(4,6-dimethoxy-2-pyrimidinyl) amino]
carbonyl] amino] sulfonyl]-2-pyridinyl]-2-fluoropropyl
methoxyacetate

5- S-[(4-chlorophenyl)methyl]diethylcarbamothioate

6- 3-[2,4-dichloro-5-(2-propynyloxy)phenyl]-5-(1,1-
dimethylethyl)-1,3,4-oxadiazol-2(3H)-one

7- N-(butoxymethyl)-2-chloro-N-(2,6-
diethylphenyl)acetamide

8- 2-Chloro-N-2',6"-diethylphenyl-N-(2-
propoxyethyl)acetanilide

3t Sl g Gy Sl &8 Jlo g3 dad 53 (s (sla S,
9o @l =l > (WL kalpd sbul 4 ot g )5
4 polis jymclacale (ST W50 Al ;0 oS Cuwl ol o
(V) 48 oy a8 (g peSadiar jo-bod j9j alex Jl By
Sl 2 Jbw Jomad 4l 3 Loy® (B8 Lalyd s cnlplo
2 VA) 398 (o0 )50 G503 4 i jycdle (DS Cage @i
M lgl 15le S 3l WSy jypclacile GMS (e
I R Iy 3 P EY R v N PUPE Pt e
FBpam badd joi 3l 0dlgls pl dlo s> o slacile
5 (V) 950 (o ol (L5 kolesT 5 SIS ) S el 5
Sl S50 G )95 Wil S5 iS5 S (S
= Al e g Jelge cnl &5 (V1) Wad oo yoim sross A3 4
PLSin > (55l comizat A3l IS8T jo5 (S
3 gl 8 Jlois) Gial3dl comw Jopgs) o six jyaslacile
oSuile 5 S8y (a5l g b @b plS (0 e Clles
aS ol e (YY) 23,5 0 )k LSS jpalacile b awlio )
sloplsl (8,5 51,8 Jdsay jo5m JymS 3 oy S
{¥8) 2sloe o8 Fomb slages » ol (s

ahblsw b o b @wSale Gpas il gl Jlo jd 4 31
Sl S aladile )3 Caglie S Glall y aprecun )
PlejiSale oas bl b Sles bl sl 035l 9300 (0>
IS 52908 ¢ yasladile S8 ) bl Cgllae LS
oialS 5 @8 el 3 jraglacide s g cax S
ool &5l ol o wd Cpzg b duolie (o Mg claadls sa
gl pleosd JS p lioed @ g)l3e jpsladile Copie
Oty A0 dgds il b 50 &S Cawl sdd )55 sl
el 3 jppladile olend J3uS coa piSuile Sl Sl
OB e WY b amd e (b 3 (TY) Mg o @
5 iS55 5 La i S o IS RS ol
el sragladile olerd J)uS Caa opslaingd laiSile
o) Sgs G p ML (Jcpll (1Y) Slods) &8 4 g
oxd cuf glaiSdle o it Jl Jeteigrsdlp 9 h3)kolus]
3 Dl 3 Sl Jlo )3 o5 0dg) 3l amd 93 )3 )9S g gl
9 (MR L) U 4o g )l sl S ile 2o y3 A
(TV) ol 02 piacio Juteyg)98l 9oy

oy3l gl 09,5 I el 25 Gile S, T ita g 9l
2 ey Se 5 LacS noge 5 caz (ALS w3l 5w ox)lojt)

1- Cyperus difformis L.
2-  2-(4,6-dimethoxypyrimidin-2-carbamoylsulfamoyl)-
o-toluic acid methyl ester
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1-  2-(2,2-difluoroethoxy)-N-(5,8-dimethoxy  [1,2,4]
triazolo [1,5-c] pyrimidin-2-yl) -6-(trifluoromethyl)
benzenesulfonamide

2- 4-(2,4-dichlorobenzoyl)-1,3-dimethyl-5-pyrazolyl p-
toluenesulfonate
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Table 1- Some physico-chemical properties of soil in field (0-30 cm)

Organic carbon (%) Sand Silt Clay pH Total nitrogen Phosphorus  Potassium
() (%) (%) (%) (ppm) (ppm)
2.4 4 52 44 7.2 2.2 8.6 172
(V74Y) Jsl J (ialesl gl lowi =Y Jga
Table 2- Treatments for first experiment (2013)
sogos P $, o e 3 oaijlw &ils )18
Common name Trade name Dose (g a.i. ha™) Manufacturer
Butachlor (EC 60%) Machete 1800 Aria Shimi, Iran
Oxadiargyl (EC 3%) Topstar 105 Kavoshkimia, Iran
Pretilachlor (EC 50%) Rifit 1000 Aria Shimi, Iran
Thiobencarb (EC 50%) Saturn 2500 Kavoshkimia, Iran
Bensulfuron-methyl (DF 60%) Londax 75 Golsam, Iran

Hand weeded - - -
Weedy check - - -
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Table 3- Treatments for second experiment (2014)

woges e &, o Epas 3 saijlw &8 )8
Common name Trade name Dose (g a.i. ha) Manufacturer
Flucetosulfuron (WG10%) 20
Flucetosulfuron (WG10%) FLOXO 30 LG, Korea
Penoxsulam (SC 240) - 30 .
Penoxsulam (SC 240) Granite 40 Dow AgroScience Co., USA
Pyrazolate (G 10%) . 3000
Pyrazolate (G 10%) Sanbird 4000 Sankyo co., Japan
Thiobencarb Saturn 2500 Kavoshkimia, Iran
Bensulfuron-methyl (DF 60%) * Londax 50 Golsam. Iran
Bensulfuron-methyl (DF 60%) 75 :
Metsulfuron- methyl (WP 60%)" 10 . ) )
Metsulfuron- methyl (WP 60%)* Bosman 15 Shanghai Bosman Industrial Co., China

Hand weeded -
Weedy check -
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Table 4- Mean comparison of the effect of herbicides on some measured traits

o 2958 IS ootz 23 2934 039 o 3
Treatments Bulrush control based on visual rating Bulrush biomass (g m?)
2-WAT 4-WAT 6-WAT 2-WAT 4-WAT 6-WAT
Pretilachlor 97a 94b 85b 0.2c 3.3b 10.6¢
Bensulfuron-methyl 92b 98a 98a 0.1c 2.8b 1.5¢c
Butachlor 98a 82c 60c 2.3b 27.0a 38.9b
Thiobencarb 95a 83c 33e 6.8a 20.4a 63.2a
Oxadiargyl 97a 84c 40d 2.4b 23.6a 40.5b
Handweed - - - - - -

Weedy check - - - 2.2b 27.9a 36.2b

WAT= Week After Transplanting
8,85 )53 b (LSD<0.05) (63 sine 3Ms] (6bof Lo jl ailiio by Ky J8las ()l (sla Sl gt 0 o
Means within a column followed by the same letter are not significantly different at the 5% level according to Fischer's Protected
LSD test



WAY Ll Vo lods FY Lo o((5359liS mbus 5 pole) LS cblis 4 pis YO

S 408 HLabl Lo Sl (B a8 S )15 cam )Ll
Ay S ojlul 4y jyaslacile o5 358 o0 plonil Sloj (lwd g
2 i Syge Gl 4 SB IRl antS g b ail o8
5 g bl 5 U Spaslacile 5 g om <o) 98y e
Slas o ash oy Sloe (V) 20,5 5, Slae ialS 4y Silgs o
A wd g b b duglie (o iSGale Bpune (el dali
Lad (SS9l oxmd gL pal oyl &8 il JialS o) V8 e
sly 3, Sloe Ly alie sl oo jpabocile 4 iobojl ac)
AYE) IS 5 sl S dle 5,57 L 55 @ 035 Cunn j ST
(LS 52 oS kS MY-) a5 (S 53 ¢ S5k
22l Hlos 50 g g b jieclacale b coldy el cundy
Ao Ve Gl do g8 03958 (R 4 jxie (pg (9
caibp jasls $Slas (D Jgio) 05,5 wd g Jald 4 Cans
2oy OV/F) JSW5 5 slajiScale b ond jlod slacs)S )5 on
Bl g (100 TAA) (s g 30l slass g (303 04) ST
Jsiz) 43,5 esalite (103 YAY) (g cigs dli Jlas 55 o
Grpglacide L el bulyd 5o & and e (LS @l cnl (0

e (R A 4 (g dlge panass e

T ol oS le 5lajlasi ) guolsS (b))
=B el a2l gbapiSade (31as b Gl gl
o009y 93w Lo piS cide 9 Gglite g (gjgwelS
Bl o g 2l @ b 298 Bl B g S
S o e 93 )3 &y SigmwelS Gliee S35 @ 3 (sjgwelS
sl U aiwlis )0 J5ibolusT jisScale 5,8 3l (6,805
olej CabdS L oS sy 0 yude ()b dxe jba b iScale
s B jeba S ile Jlog ) )3 @ SipwelS ol
(P<0.01) (s)lsine yo-boen @ SigmolS (liwe loj cuddS

(0 Jgiz) b il

T Cudils gy oAl g 00 gh Caeun ) ddls o ySlas
slajiSaale U odd jlos slacs,s o aiby 5 Slae ST
¥ooo) dtoggiptloim 5 (LS )3 p)S oS YYTY) 505
Jless 3 4y 5, Slac (B Jgaz) 4b osalia (JiSa )5 p)Soks
L oict sl Lo S 5 (Lo 5 4,5k YIVE) sy
Ye¥A) o)lSiags QLS )3 p)55ks YIVF) 5L (sl jisile
09,5 > (S )3 p)SokS YOAR) J5)kolusT g (LS 5 p)S'5hS

0w (w5 0310l Olao (A g S le 1 Sl dlio -0 Jgas
Table 5- Mean comparison of the effect of herbicides on some measured traits

Lo Ty SN cuwl

Cice ini &> 3 Slos o § 3,Sdos Sl py et L
ice injury - 1 S 1 . o
Treatments SWAT AWAT 6WAT Grainyield (kg ha™) Biologic yield (kg ha™) Harvest index (%)
Pretilachlor 5b 2b lc 4231a 8046ab 52.4a
Bensulfuron-methyl 3b 1b lc 4000ab 8930a 44.7c
Butachlor 4b 2b lc 3116¢ 6243c 50.0 ab
Thiobencarb 5b 12a 18a 3038c 6806bc 45.3bc
Oxadiargyl 15a 13a 5b 2586¢ 5504c¢ 46.7bc
Handweed - - - 3376bc 6931bc 48.8abc
Weedy check - - - 809d 2072d 39.2¢

&)L 5l aanWAT= Week After Transplanting;
(LSD<0.05) 5,5 ;55585 b (g)b gne M5 d)u bld jl alie By S JBls ghb sl 1Sl cygiw o
Means within a column followed by the same letter are not significantly different at the 5% level according to Fischer's Protected
LSD test
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Table 6- Mean comparison of the effect of herbicides on some measured traits

295wt D39 S

Loy oS le 3 293 JAS o "-".li”, . Bulrush biomass (g m™?)
Dose Bulrush control based on visual rating
Treatments (g ai ha'l)
2-WAT 4-WAT 6-WAT 4-WAT 6-WAT
Flucetosulfuron 20 91.6a 88.3a 81.6a 2.0 (92)c 7.2 (88)d
Flucetosulfuron 30 97.6a 96.6a 88.3a 0.1(99)c 5.5 (91)d
Penoxsulam 30 23.3d 13.3e 5.0c 215(11)a 452 (27)b
Penoxsulam 40 45.0c 28.3cd 15.0c 13.4(44)b  31.3 (49)c
Pyrazolate 3000 68.3b 36.6¢ 36.6b 14.9(38)b  32.9 (47)c
Pyrazolate 4000 93.3a 86.6a 85.0a 2.6(89)d 4.7 (92)d
Thiobencarb 2500 26.6d 16.6de 13.3de 12.2(49)b 27.9 (55)c
Bensulfuron-methyl 50 93.6a 85.0a 81.6a 1.5(93)c 13.8 (77)d
Bensulfuron-methyl 75 98.6a 95.0a 90.0a 0.7(97)c 4.1(93)d
Metsulfuron-methyl 10 68.0b 41.6¢ 11.6¢c 21.3(12)a  46.6 (25)b
Metsulfuron-methyl 15 70.0b 60.0b 28.3b 21.7 (11)a  32.4 (47)c
Hand weeded - 95.0a 86.6a 83.3a 0.1(99)c 3.9 (93)d
Weedy check - - - - 24.3a 62.3a

&L e wanWAT= Week After Transplanting;
Cuol (iScale oy 3ol 4 Cawd o )d o o] Jlaie 3ty Jab olasl § cans Jlade jly g, dlas
3,85 50385 L (LSD=0.05) (s s sine 333! (gl Llod 1 aulia by o Sl (1> (slapuSilis gy
Data are expressed as a percentage of the non-treated control for the respective treatment in the parentheses

Means within a column followed by the same letter are not significantly different at the 5% level according to Fischer's Protected
LSD test
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1- Hormesis
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Table 7- Effect of different herbicides on some measurements

- . Tt 5 ] EHE s § 3 ,Sdos : Ly s
b lows oSl 3 Rice injury L S Cwsls gt
Treatments Dose Grain y'?ld Biologic y'?ld Harvest index (%)
(g ai ha'l) 2-WAT  4-WAT  6-WAT (kg ha™) (kg ha™)
Flucetosulfuron 20 10.0cde 5.0g9 3.4gh 4247bc 9628abc 44 5ab
Flucetosulfuron 30 18.3ab 15.0e 8.3ef 4810ab 10281ab 46.7a
Penoxsulam 30 1.7f 5.0g 13.3cd 1991e 4375¢e 45.5ab
Penoxsulam 40 11.6cd 11.6f 16.6¢ 2958cd 6834de 43.9ab
Pyrazolate 3000 5.0ef 0.1h 8.3ef 3325¢ 7823hcd 42.5ab
Pyrazolate 4000 11.6cd 11.6f 16.6¢ 4422ab 9784abc 44.5ab
B 2500 5.3ef 6.0g 8.3ef 3028cd 6557de 46.0ab
Bensulfuron- 50 50ef  166de  10.0de 5271a 11324a 46.9a
methyl
Bensulfuron- & 100cde  216b  216b 4678ab 11558a 40.5ab
methyl
Metsulfuron-
methyl 10 8.3de 20.0bc 5.0fg 3112cd 7444cd 41.8ab
Meﬁgg‘;ﬁo”' 15 140bc  27.0a 26.6a 3172cd 7680bcd 41.3ab
Hand weeded - - - - 2980cd 6843de 43.7ab
Weedy check - - - - 1445¢ 4690e 32.6¢

&L 5l o aanWAT= Week After Transplanting;
Bl 5585 b (LSD<0.05) (gl xe <dMinl (g )lol blod I alie by o Jolis (sl (sla puSilio ¢y y 5

Means within a column followed by the same letter are not significantly different at the 5% level according to Fischer's Protected
LSD test
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Table 1- Some physical and chemical properties of soil which used in experiment
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Table 2- Analysis of variance for the effect of irrigation water salinity on growth characteristics of
purple nutsedge
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Table 3- Analysis of variance for the effect of soil salinity on growth characteristics of purple nutsedge
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Figure 1- The effect of irrigation water salinity on the height (a), leaf area (b), stem number (c), tuber number (d), shoot dry
weight (e), and underground dry matter (f) of purple nutsedge. The points indicate the actual measured values and plotted

curve indicates the fitted exponential decay model. Data with the same letters show no significant difference (a= 0.05) based
on FLSD test
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indicates the fitted exponential decay model. Data with the same letters show no significant difference (a=0.05) based on
FLSD test
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Figure 1- Seed germination percentage of rapeseed lines or cultivars
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and two lines with high secondary dormancy, Gor-O-6 (E) and Gor-O-4 (F) are shown
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Figure 3- Seed secondary dormancy of different rapeseed lines and cultivars under alternative temperatures. Difference
between treatments are shown with standard error. Secondary dormancy responses of two lines with low secondary

dormancy, Gor-H-4 (A) and Gor-0O-16 (B), two cultivars with medium secondary dormancy, Zarfam (C) and RGS003 (D)
and two lines with high secondary dormancy, Gor-O-6 (E) and Gor-O-4 (F) are shown
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Table 2- Analysis of variance of the effect of nitrogen rates on grain yield and some morphological traits of corn genotypes
under weed free conditions

Ol o (S Mean square
Oyt 2olio . Pudyy sl » “F s aId Yoo (39 aild3,Ses 255
S0V &35 Iy 2 1000grain ~ Grain  STH9
df. Row per ear Grain per ear weight yield Blol_oglcal
row yield
<ol Block 2 0.03 2.06 5.08 26369 165033
39, Nitrogen (N) 3 1.6M™ 163.35" 33.35™ 177240™ 1744591
I olesl Error a 6 0.28 1.06 2.08 11770 43386
sy Genotype (G) 3 4,01 309.91™ 4257 211761** 210124"
S9rexeis iGN 9 0.76" 6.47" 7.22" 147801 58992
oleusl Error 24 0.34 2.63 2.25 18110 65518
CV (%) iy oy 4.16 5.06 5.00 144 8.4

M o y> Sy g g (6ylol o 53 I xe gl (> me glis pAe ol s g % 9 NS
ns, * and**: indicate an insignificant and significant differences at the P=0.05 and 0.01 level, respectively
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Table 3- Analysis of variance of the effect of nitrogen rates on grain yield and some morphological traits of corn genotypes
under competition conditions
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CV(%) &y iy 5.2 4.3 5.9 13.8 9.8
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ns, * and**: indicate an insignificant and significant differences at the P=0.05 and 0.01 level, respectively
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Table 4- Mean comparison of nitrogen rates and genotypes on grain row per ear and grain per ear row under weedy and
weeding conditions

I )3 8y dlani 93y 43 dild dlaxi
Treatments W,los Row per Ear“ w.us o> Grain per ear r(iw umls o yd
oY) <uld,  Reduction (%) 9 <ul8,  Reduction (%)
Weeding Weedy Weeding Weedy
N (Kghat)(us 5 p)55kS) o35y
0 135 12.9 4.4 27 26 3
90 13.8 13.4 2.9 33 30 9
180 14.4 13.9 3.4 34 31 9
260 14.2 13.6 4.2 35 29 17
Genotype s

SC.704 143 133 6.9 33 29 12
DKC6589 13.9 133 4.3 39 39 18
Mobeen 13.2 14.2 75 29 29 7
SC.640 145 13.2 8.9 29 29 3
Mean Sl 14 133 5.3 32 29 10

LSD (%) 0.69 0.83 1.93 1.46

LSD: Least significant differences M me B3] J5las : LSD
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Table 5- Mean comparison of nitrogen rates and genotypes on 100 grain weight, grain yield and biological yield row under
weedy and weeding conditions

il 3,Sdos o3 S2idom 3 Nlos

(p5) aits Voo (9

i KW ) § ials Sn 4D 05 o3
100 grain (e s pag) 28 (e pe)
Treatments Wl Weight (g) oaals Grain yield (g.m?) Reducti BIO|Oglca_|2er|d owals’
Reduction on (%) (9.m) Reductio
o9 s, (%) o9 s, w9 s, n (%)
Weeding  Weedy Weeding  Weedy Weeding  Weedy
2 S kS) O3
(s
N (Kg.hat)
0 28.8 26.0 9.7 670 542 17.6 2416 1732 28
90 20.8 29.2 5.2 956 782 18.2 2992 2240 25
180 31.0 29.7 4.1 1042 810 22.2 3183 2510 21
260 29.2 28.5 2.3 1061 754 28.9 3721 2567 31
Genotype .gj
SC.704 28.3 26.8 5.3 993 664 33.1 3415 2299 32
DKC6589 33.2 30.9 6.9 1222 908 25.6 3225 2350 27
Mobeen 28.1 27.0 3.9 763 600 21.3 2507 2067 17
SC.640 30.1 28.7 4.6 785 707 13.0 2765 2334 15
Mean . Sike 29.9 28.3 53 932 722 21.7 3028 2262 24
LSD (%) 1.78 2.0 160 119 305 266

LSD: Least significant differences M gxe M| J8las (L SD
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Table 6- Means comparison of nitrogen rates on grain yield (g.m) and weed index

SC.704 e DKC6589 ) Mobeen ) SC.704 wi
joadls joadle jordle
Treatments W )lo.5 wi Wi Wi
o9 s, ) B, ) s, oy s,
Weeding Weedy Weeding Weedy Weeding Weedy Weeding Weedy
2 pSokS) i
(ke
N (Kg.hat)
0 509 464 8.8 897 741 17.4 522 465 15.7 654 497 24.0
90 907 776 14.4 1290 891 311 828 705 15.0 793 656 17.2
180 1270 805 36.6 1358 961 29.2 947 684 277 842 790 6.1
260 1288 612 52.4 1338 1037 225 765 545 29.0 851 786 8.0
Mean ;Sike 933 664 33.0 1222 907 25.6 765 599 213 785 707 13.0
LSD (%) 160.5 119.6 160.5 119.6 160.5 119.6 160.5 119.6
LSD: Least significant differences o gxe B3| 3l L SD
OF9r lide y3lie )3 550 sddle b &5 slacuisij ol b ad L amglio-Y Joaa
Table 7- Competition indices of corn genotypes under different nitrogen rates
SC.640 Mobeen DKC6589 SC.704
55 9kS) (359
(ybsa Wi WITI Cl Wi WITI Cl Wi WITI Cl Wi WITI Cl
N (Kg.ha?)
0 24.0 0.36 0.39 15.7 0.28 0.41 174 0.75 0.90 8.8 0.26 1.13
90 17.2 0.58 0.55 15.0 0.65 0.81 311 1.30 0.85 14.4 0.79 2.77
180 6.1 0.75 0.98 27.7 0.73 1.02 29.1 1.47 1.11 36.6 1.15 2.00
260 8.0 0.75 0.90 29.0 0.47 0.94 225 1.56 1.48 52.4 0.89 1.43
Mean 5ke 13.0 0.61 0.70 21.3 0.53 0.79 25.6 1.27 1.08 33.0 0.77 1.83
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1- Competitive Index
2- Weed Interference Tolerance Index
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Table 1- Characteristics of wheat cultivars studied
"Mj FG.)‘ S92 .ew)‘ ;-\:M) Inﬁc));‘u‘cj:;:)n w\f &}U M) o .
Wheat cultivars Plant height (cm) Maturity year Planting date Growth habit
Shabrang Ky 91 Mid- early  35jdes 2013 Nov.. Ul Spring o)l
Zareh &l 98 Mid- late P des 2010 Oct. e Winter Sl
Uroum £l 88 Mid- late pdes 2010 Oct. »e Intermediate ol
Marvdasht  cusdgye 102.5 Medium Y 1998 Nov. .l Spring oyl
Shiraz s 101 Medium o P 2002 Nov. ol Spring oyl
Ofogh & 80 Mid- early  >gj4es 2012 Nov. o\l Spring oyl
Bahar e 94 Mid- early  3gjaes 2007 Nov. o\l Spring oyl
Mahdavi &9 95 Medium Y 1996 Nov. U Intermediate (b
Alvand Sl 88 Mid- late Rddas 1996 Oct..  xs Intermediate (bl
Hedari S 86 Mid-late RO 2014 Oct. »# Intermediate bl
Parsi b 97 Medium Y 2008 Nov. .l Spring oyl
Chamran lyes 90 Early NS 1988 Dec. Spring oyl
Back cros. o9, S.w 94 Medium U P 1989 Nov. Ul Spring o)lgg
Mihan ke 84 Mid-late 24es 2010 Oct. e Winter &le
Sirvan Ol o 94 Early 009) 2011 Nov. .l Spring oyl
Pishtaz g 92 Early 009) 2002 Nov. .l Spring oyl
Sysoon Cygmes s 88 Late od 1995 Oct. A Winter Slie
Arg 3| 85 Medium o P 2009 Nov. o\l Spring oyl
Narin ol 85 Medium o P 2013 Nov. Ul Spring olgg
Sivand L 92 Medium o P 2009 Nov. Ul Spring olgg
Behrang Sy 94 Early U295 2009 Nov. Ul Spring o)l
Kaskozhen  5eSwls 85 Late oad 1989 Oct. Jros Winter Slie
Aria Ll 95 Early 099 2002 Nov. o\l Spring o)l
Pishgam iy 94 Mid-late JERYON 2008 Oct. »e Intermediate ol
Bam o 80 Medium o P 2006 Nov. Ul Spring o)l
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Figure 1- Dendrograms of cluster analysis in the range of 5 to 10 for the studied traits in 25 wheat cultivars under weed
competition



Y4¥

g

LS gl g pole) plals

)9

()

[P o (RVE

‘YO)

[Cowe iy

wav g

090 850 9600 860" 890 S10 w00 050 LI9L0 KR 60°0- €0 W00 €00 1€0 LLIA
1 L690 1907 190" 980 91°0 S0°0 590 LI80 LS5°0° EF0 90°0 100 LEO J1F0 LB
1 L9507 LE90- 280 910 €10~ bL0 L8L0 807 600 LT0- €0 S0 LE5°0 “1D
1 wxl6'0 L.89°0 910~ #0°0- 080" LSLO BE0 800 00~ 100 LAt 870~
§S0| PALA
1 R/AG o 100 L2900 L1800 LE5°0 800 91°0~ w00~ 8€°0- 6€°0- o= worste
pla1& uteiny
1 vTo €10 LU0 .60 L5907 §0°0 £0°0- 00 L0850 LT50 orste cpe
YAy uIeis o001
1 L00 €00~ wo 0ro F0'0 SI0 910 wo- 00~ 40 oif qer
. . . . . . . . jyds uei oy
I P 100 L9F0 €00 w00 L0870 0£'0" 90°0 PP -
ayuds “oN
1 080 880 SO0 010 £T0 LSL0 590 e e
PIaI& [e1Bootg]
I L89°0- 00 o €00 LS00 LSO rorc S
sSEUr AIp paap
1 $0°0- 3T0 SP0- L0L°0" LS50 4o s 5
. ) . Ausuap paapy
1 61°0° 90°0 PE0- 1 159 e €
Wy reur
I 0ro $0'0 £0°0- 2o
- . WY el
I £€°0 0ro (3 i
. a3e10A0))
1 FL0 ot e
wFam Ap fenmg
1 O <o i
SSO|PPIA  pRIAuier)  uBRymmeadgo0r  dpdswedicoy  apdscoy ppid eaidoong ssew £ap paapy Ausuap paaar  udpY [euly  ySPy ey adeRA0)  jyEm Gip e
! w
o DI85 on ot sopsfe e 60 o qyee orgar ety aveerr e Ffline KO o apa R W S aal el fm3h® fm3f fer B 0 eme e

SIEAI)ND JEIYM §7 Ul Xapul 3A012dWod pue spel) SUOWE U0NE[II0]) -7 e L
b L aois” B eme (oS € e (o o) (8 g



Yad o gldale b eolsy oUlg wlul p pusS ol gusvainb

i gif 9 sy il & Jood g Comslues s Ll (gly 0509 (2,155 9 (2020 a3 (il lg w0 yd Glime 0319 oo —T Joun

‘bJJf “... du
Table 3- Eigen values, cumulative variance and coefficients of stress indices in different wheat genotypes under weed stress
conditions
0599 380 0399 w30 Moy B9 pdlie (xeST w0y
PC Eigen Eigen Cumulative WITI Cldw Cld CImW Clm SSI Ys Yp
Value Value (%) Variance (%)
PC1 4.823 53.60 53.60 038 040 011 040 032 -0.38 043 0.09
PC2 3.010 33.45 87.04 -029 015 047 011 028 030 0.13 0.54
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Figure 2- Distribution of wheat varieties on principal components bi-plot for stress tolerant indices in weed stress conditions.
(1- Shabrang, 2- Zareh, 3- Uroum, 4- Marvdasht, 5- Shiraz, 6- Ofogh, 7- Bahar, 8- Mahdavi, 9- Alvand, 10- Hedari, 11- Parsi,

12- Chamran, 13- Mihan, 14- Sirvan, 15- Pishtaz, 16- Sysoon, 17- Arg, 18- Narin, 19- Sivand, 20- Behrang, 21- Kaskozhen,
22- Aria, 23- Pishgam, 24- Bam, 25- Back cros)
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Table 1- Estimated EDso values for sethoxydim on the control of winter wild oat which it was applied with 14 nozzle types at
two wind speeds
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Figure 2- A correlation between the EDso values of sethoxydim against winter wild oat at two wind speeds of 0.5 (0) or 9.5 m
s (m) and the atomization quality of nozzles, including TFS: Twin Fan Standard; FLD: Fan Low Drift; SFF: Standard Flat
Fan; TWAF: Turbo Wide Angle Flat; LPAITF: Low Pressure Air Induction Twin Flat; LPAIF: Low Pressure Air Induction
Flat; CFA: Compact Fan Air; CFA-T: Compact Fan Air-Tilt; TTF: Turbo Twin Flat; AITF3070: Air Induction Twin Fan

3070; TFLD: Twin Fan Low Drift; AITTF: Air Induction Turbo Twin Flat; TFA: Twin Fan Air; TAIF: Turbo Air Induction
Flat
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The Selection of Proper Nozzle for Spraying Sethoxydim at Two Wind Speeds
to Control Winter Wild Oat (Avena sterilis ssp. ludoviciana)
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Introduction: Although “the pesticides are a global human rights concern” (24), they can secure global food
security provided that the rational herbicide application technique is taken into consideration (7). The principal
elements of rational herbicide application technique include the selectivity of herbicide, the application of
appropriately timed herbicide and the accuracy of application equipment (4). The hydraulic spray nozzle
atomizes the spray solution into droplets (9). Thus, it is a key component to influence on the accuracy of
spraying (17). The nozzle technology is always improving, resulting in the introduction of more than 60 nozzle
types that all are available to apply in different situations. High nozzle diversity can cause some difficult to select
a proper nozzle, particularly when wind speed at time of application is authorized or unauthorized for spraying.
The present study aims to compare 14 nozzle types in relation to the efficacy of sethoxydim to control winter
wild oat at two wind speeds.

Materials and Methods: The seeds of winter wild oat (Avena sterilis ssp. ludoviciana) were treated to
germinate (2). Then, the 9 seedlings were planted within each pot and grown in the Research Greenhouse of Bu-
Ali Sina University, Hamedan, Iran and thinned to 6 plant pot at the one-leaf stage. At the five-leaf stage, they
were treated with 0, 23.5, 47, 94, 187.5, and 375 g sethoxydim ha! using 14 nozzle types at two wind speeds of
0.5 and 9.5 m st in outdoor conditions. A standard 210 L ha* carrier volume was sprayed at a pressure of 3 bar
with the 11002 yellow nozzles of Twin Fan Standard (TFS), Fan Low Drift (FLD), Standard Flat Fan (SFF),
Turbo Wide Angle Flat (TWAF), Low Pressure Air Induction Twin Flat (LPAITF), Low Pressure Air Induction
Flat (LPAIF), Compact Fan Air (CFA), Compact Fan Air-Tilt (CFA-T), Turbo Twin Flat (TTF), Air Induction
Twin Fan 3070 (AITF3070), Twin Fan Low Drift (TFLD), Air Induction Turbo Twin Flat (AITTF), Twin Fan
Air (TFA), Turbo Air Induction Flat (TAIF). Four weeks after spraying, the dry weight of plants were obtained
and the date were fitted to analyze using a four-parameter log-logistic model to estimate the Effective Doses
(ED) (19).

Results and Discussion: The EDs values of sethoxydim on the control of winter wild oat were affected
significantly by nozzle type or wind speed. When spraying was done at 0.5 m s wind speed, the lowest and the
highest EDso values were obtained with the TFS and TAIF nozzles, requiring 12.81 and 62.72 g sethoxydim ha*
to give a 50% reduction in dry weight of winter wild oat, respectively. In such a situation of wind speed, the
ranking of the nozzle types based on the sethoxydim dose required to give a 50% reduction in dry weight of
winter wild oat was TAIF > TFA > LPAIF > TFLD > LPAITF > AITTF > CFA > CFA-T > FLD > TTF >
TWAF > AITF3070 > SFF > TFS (Table 1). It can be concluded that the endo-drift by TFS nozzle at low wind
speed is lower than other nozzles. When spraying was done at 9.5 m s wind speed, the lowest and the highest
EDso values were obtained with the AITF3070 and TFS nozzles, requiring 45.13 and 87.35 g sethoxydim ha! to
give a 50% reduction in dry weight of winter wild oat, respectively. In such a situation of wind speed, the
ranking of the nozzle types based on the sethoxydim dose required to give a 50% reduction in dry weight of
winter wild oat was TFS > FLD > TAIF > TFA > SFF > CFA-T > TWAF > LPAIF > TFLD > AITTF > CFA >
TTF > LPAITF > AITF3070. It can be concluded that the exo-drift by TFS nozzle at high wind speed is higher
than other nozzles. It seems that a limiting factor for the performance of nozzles categorized as VC to UC at high
wind speed can be the spray carrier volume.

Conclusions: As a proper nozzle to spray sethoxydim with 210 L carrier volume ha! at a pressure of 3 bar to
control winter wild oat at low and high wind speed, the TFS and AITF3070 nozzles can be applied to obtain an
optimal herbicide efficacy, respectively.

Keywords: Drift, Dose-response, Dual flat, Herbicide, Single flat
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was more than 3 in this group. The classification of Iranian wheat cultivars base on ClI is one of the most
valuable tools for IWM.

Keywords: Competitive index, Cultivars, Health produce, Integrated weed management
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Ranking the Wheat Cultivars Based on Competitive Ability with Weeds
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Introduction: Weeds are an important challenge to crop production, particularly in sustainable agriculture.
Today, identification of highly competitive cultivars is an easy and inexpensive method for weed management in
sustainable agriculture systems. Watson et al. in their study of 29 barley varieties found that yield loss due to
weed competition varied from 6 to 79 percent, which is related to their ability to compete. In the case of wheat,
for more than four decades, the difference of the weed competitive ability between wheat cultivars has been
investigated. Two aspects of cultivar competitiveness can be defined, competitive index (CI) and weed
interference tolerance index (WITI). Cl is the ability of a cultivar to reduce weed growth and WITI is the ability
of a cultivar to achieve high yield despite weed competition. These traits differ based on genetical and
agronomical aspects. Cl is often associated with traits including vigorous growth, allelopathic potential, crop
cover, and height and leaf area. Although for environmental stresses high tolerance indexes are important, the
competitive index is more important in the long-term management of weed management. Trusting the tolerance
index alone can lead to a sharp increase in the weed seed bank, which may not tolerate high-tolerance cultivars.
So, the present study was carried out to classify Iranian wheat cultivars based on traits related to competition and
tolerance indices and to determine the correlation between indices with yield and yield components.

Material and Methods: This experiment was conducted to classify Iranian wheat cultivars based on traits
related to competition and tolerance indices and to determine the correlation between indices with yield and
yield components in the agricultural research farm of the faculty of agriculture and natural resources, University
of Mohaghegh Ardabili at 2015-2016 growing season. For this purpose, 25 wheat cultivars were tilled in
November 2015 under with or without weed competition. In each plot, 10 wheat lines were cultivated at a
distance of 20 cm and a length of 5 m. The experiment was conducted in a randomized complete block design
with three replications. At the beginning of spring, from each plot, a sample of wheat plants was harvested at a
surface area of 0.25 m?, dried at 75 ° C for 48 hours in order to measure the initial dry weight of the cultivars.
Sampling from weeds was conducted before the end of growing season. Wheat plants harvested at maturity stage
from 1 m? and seed yield was reordered. To determine the yield loss, Cl and WITI was used appropriate
formulas.

Results and Discussion: The results showed that there was no significant correlation between weed density
with growth traits of wheat cultivars, while there was a significant negative correlation between weed dry weight
and these traits. The highest correlation was found between the primary cover with dry weeds weight (R?= -0.70;
P < 0.01). Also, there was no significant correlation between wheat yield and grain components with weed
density, while there was a significant negative correlation with weeds dry weight. The data showed that among
of yield components, the number of spikes had a higher negative correlation (R?=-0.88) with the weed dry
weight. Biological yield, spike number and grain yield had a high positive correlation with early growth traits
especially with crop cover. In contrast to weed density, there was a significant positive correlation between weed
dry weight and grain yield loss. Grain yield had a high positive correlation with the sensitivity index and a
negative significant correlation with competition and tolerance indices. The results showed that there was a high
positive correlation between biological yield, number of spikes and grain yield with two indices of Cly and Cln.
Among the indices, three sensitivity, tolerance and index of CIm competition were correlated with most of the
indices. Cluster analysis based on studied traits classified wheat cultivars into four main groups. The first group
was cultivars with relatively high yield potential and susceptible to weed competition, so that the average yield
in weed free conditions was 1.8 times more than under competitive conditions. The second group consisted of
Parsi, Cascogen, Ofogh, Pishtaz, Zare, Back Cross, Mahdavi and Alvand cultivars with high tolerance index so
that yield loss were relatively low and between 20 and 30%. Third group cultivars had low yield potential and
high sensitivity to weeds. In these cultivars, the yield loss was more than 50%. The fourth group only was
consisted Sivand cultivar that had the lowest yield loss among the studied cultivars. The competition index (CI)
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DKC6589 line due to higher grain yield in both weedy and weed-free plots. Competition index was higher in Sc.
704 and DKC6589 than other genotypes. Although Mobeen and Sc.640 hybrids had lower grain yield reduction
trend under weed competition conditions, but DKC6589 and Sc.704 showed a high grain yield potential and high

ability to withstand weed competition.

Keywords: Competition indices, Genotypes, Weed interference



Journal of Plant Protection S (309l @l 9 pole) LS cbilas 4 pid
Vol. 32, No. 2, Summer 2018, P. 55 KA i Ao 55 .0 1397 4l 2 ojlods 32 ul

Evaluating the Competitive Ability of Maize (Zea mays L.) Genotypes against
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Introduction: Maize is among the world's three most important cereal crops. Weeds are one of the most
important factors that reduce maize production. They cause important yield losses worldwide with an average of
12.8% despite weed control applications and 29.2% in the case of no weed control. Weeds compete with crops
when they remove a portion of a resource from a shared resource pool, leaving the crop with less of the resource
than is needed for optimum growth. Competition may occur for water, creating or exacerbating water stress. It
may occur for nutrients such as nitrogen, leading to chlorosis, leaf senescence and yield loss. Increasing the
ability of a crop to compete with weeds has been considered an approach to improving weed management in
recent years. The importance of weed competition in maize depends on the maize genotype, weed species, crop
growth stage, the weed density, the level of water, and nutrient stress. Some crops can significantly suppress
weeds by their ability to grow faster than weeds or to endure greater sowing densities. The plant competitive
ability can be expressed in the following two modes: First, the crop weed suppressive ability (WSA) that results
in the reduction of weed biomass and second, the crop tolerance ability (CTA) to tolerate weed effects and to
have high yields at the same time. Crop tolerance to weed interference aims to improve stability of yield and
quality in weedy fields, whereas weed-suppressive ability targets the long-term management of weed
populations by reducing seedbank size. Several traits, including the growth intensity in the initial developmental
stages, rapid development of a high leaf structure, the plant height, maximum LA, rate of canopy closure, height
of LAI, and leaf architecture, may improve weed-suppressive ability and dent maize tolerance to weed
interference. Therefore, the objective of this experiment was to evaluating the competitive ability of maize (Zea
mays L.) genotypes against weeds under different nitrogen rates.

Materials and Methods: Experiments were carried out on clay loam soil with low organic matter content
(less than 1%) and a pH of 2.9 at south west Iran in 2011-2012 growing season. The experiment site had a hot
climate with a moderate winter and dry and hot summer. Treatments consisted of a split-plot with randomized
complete blocks design and three replicates. Nitrogen rates (0, 90, 180 and 260 kgNha) were the main plots and
four dent maize hybrids Sc.704, DKC6589, Mobeen and Sc.640 were planted in sub-plots. DKC6589, Mobeen
and Sc.640 are an early-season hybrids, whereas Sc.704 is relatively late-season hybrid. Plots consisted of 6
maize rows (distance between and within the rows 75 and 18 cm, respectively) and 6 m long. Maize hybrids
were sown on 1st Jun. Fields received 100 kgPha* and 150 kg K ha. The P and K were supplied in the form of
single superphosphate and potassium sulfate, respectively. Nitrogen treatments were applied in two equal splits
as urea (46% N) at two and six weeks after planting by side placement. Each plot was divided into two parts
hypothetical. One part was maintained weed-free and another weedy for the all maize duration growth stages. In
weed-free parts, weed removal was started immediately after crop emergence and the plots were kept weed-free
for different growth stage durations until physiological maturity of maize. The experiment was properly
monitored and irrigated whenever water was needed. Weed plants were harvested at the R: (silking) growth
stage of maize using 0.5x0.5m quadrate, and weed biomass obtained by drying tissues at 68 C to constant mass.
Weed density and species also, determined. Interference of maize and weed was quantified by calculating weed
index (WI), weed interference tolerance index (WITI) and competition index (CI). Statistical analysis was made
using the SAS statistical software. Differences between traits means were assessed using Duncan's Multiple
Range Test.

Results and Discussion: The percent loss of grain yield, 100 grain weight, biological yield and grain number
per rows under weed interference conditions were 21.7, 5.3, 24 and 10%, respectively. Grain yield reduction in
weedy plots was resulted from decreasing grain number per rows and biological yield. Negative impact of weeds
on maize yield was enhanced under higher rates of nitrogen. When maize competed with weeds, the reduction of
grain yield at 260 kg N ha! treatment was more compared to 180 kg N ha'maize. Maize genotypes were
different in response to weed competition. The highest weed tolerance interference index was obtained in
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temperature in darkness. However, secondary dormancy was only eliminated in some parts of seed population by
20-30°C and 30°C. In addition, light was observed as a critical factor for breaking for the others. It can be thus
concluded that light was required for eliminating secondary dormancy in rapeseeds and seeds became
photoblastic after the induction. Therefore, secondary dormancy can be removed before next growing season by
being exposed to mentioned temperature and light.

Keywords: Phytochrome, Soil seed bank, Weed
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Introduction: Rapeseeds are susceptible to shuttering during harvest increasing soil seed bank. Secondary
dormancy is induced in shuttered seeds due to dryness and darkness conditions of soil in summer season and its
level is different based on the seed types. Germination may be observed in seeds with low level of secondary
dormancy. Before initiation of the next growing season and under undesirable environmental conditions
seedlings will die. In contrast, high level of secondary dormancy in the other seeds is not eliminated and then
they will emerge in the next growing season along with the crops as rapeseed volunteers. Rapeseed volunteers
are considered as weeds in the next growing season and transfer target genes from crops to relative plants and
weeds during pollination causing a decrease in quality, yield, and eventually purity of produced seeds.

Materials and Methods: Six rapeseeds cultivars and lines were selected with different secondary dormancy
levels of low (Gor-0-16 and Gor-H-4), medium (Zarfam and RGS003), and high (Gor-0-4 and Gor-0-6) among
46 lines and/or cultivars of the previous study. Three replications of different seeds were placed in incubator at
20°C in darkness before induction of secondary dormancy (primarily secondary dormancy was determined). In
fact, three replications of seeds with different levels of secondary dormancy were first exposed to inducing
condition of secondary dormancy (-15 bar potential for 14 days) and then exposed to different treatments of
temperature and light i.e. 20°C (darkness), 20°C (light), 25°C (darkness), 25°C (light), 30°C (darkness), 30°C
(light), 3-30°C (darkness,12/12hours), 3-30°C (darkness/light (12/12 hours)), 20-30°C (darkness, 12/12 hours)
and 20-30°C (darkness/light (12/12 hours)). Finally, secondary dormancy responses were analyzed.

Result and Discussion: Average primary germination in all seeds including cultivars and lines of rapeseeds
before secondary dormancy induction was higher than 98% implying the absence of primary dormancy. After
secondary dormancy induction, the highest germination was shown in the seeds with low level of seeds
secondary dormancy at constant temperature in darkness and light. It was decreased in those with medium level
of secondary dormancy by increasing temperature from 20 to 30°C in darkness, even though decreasing process
was higher in light treatment. But it was the same in the seeds with secondary dormancy in comparison with
medium levels of secondary dormancy in darkness and light. High level of secondary dormancy in G-O-6 and G-
0O-4 can be attributed to their responses to increased temperature and the light, respectively. Secondary dormancy
was eliminated in seeds with high level of secondary dormancy by being exposed to 3-30°C treatment in
darkness that implied replacement of alternative temperature with light requirement. Secondary dormancy was
not completely eliminated for 20-30°C and 30°C treatments as some parts of seed population need alternative
temperature and the others require light for complete elimination. Some studies suggested that light is required
for complete elimination of secondary dormancy as it influences hormonal balance indirectly through
phytochromic pathways. Moreover, the other studies reported that secondary dormancy can be partially
eliminated by impacting heat shock proteins and light requirement. Rapeseeds appear to be photoblastic after
inducing secondary dormancy. Further studies are required on the roles of phytochromes and hormonal balance
pathways of ABA and GA in eliminating secondary dormancy of rapeseeds.

Conclusion: Different rapeseed responses with different levels of secondary dormancy after being placed in
soil seed bank were simulated by laboratory conditions with emphasis on two environmental factors of
temperature and light. The same response was shown by increasing constant temperature in rapeseed with
different levels of secondary dormancy. Decrease in secondary dormancy was obvious in them and a greater
increase was found for mentioned treatment in light. Secondary dormancy in all seeds was entirely eliminated
after being exposed to alternative temperature and light. Complete elimination of secondary dormancy was
observed in response to 3-30°C alternative temperature whether in darkness or darkness/light conditions. It was
found that light requirement can be removed after induction of secondary dormancy by 3-30°C alternative
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Evaluating the Effect of Salinity Stress Due to Irrigation Water and Soil on
Growth Characteristics of Purple Nutsedge (Cyperus rotundus L.)
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Introduction: Salinity is one of the most important abiotic stresses that cause severe effects on crop
production around the world. Estimates indicate that more than 800 million hectares of arable lands in the world
are affected by salinity. Salinity impacts on various aspects of growth from germination to seed production in
plants. Plants’ responses to salinity, however, are different and depend on the toxicity, osmotic potential, as well
as the stress duration. Purple nutsedge (Cyperus rotundus L.) is one of the noxious weeds. This weed belongs to
sedge family, and is a C4 perennial plant which reproduce by sexual (seeds) and asexual (tubers and rhizomes)
means. It can cause tremendous damage on summer crop fields such as onion, potato, maize, sunflower, and so
on. Evaluation of weed growth responses to saline condition came about by water and soil can provide for us
very important information by which we choose appropriate weed control strategies. Since a few experiments
have been evaluated growth characteristics of purple nutsedge under salinity stress, this study was conducted to
evaluate the salinity effects on growth characteristics of purple nutsedge.

Material and Methods: To evaluate the effect of irrigation water and soil salinity on growth characteristics
of purple nutsedge, two separate experiments were conducted in a randomized complete block design with three
replications in the greenhouse of Faculty of Agriculture at University of Birjand in 2013. The first experiment
contained five salinity levels of water including 0, 3, 5, 7 and 9 dS.m* and in the second experiment, there were
five salinity levels of soil including 1, 3, 5, 7 and 9 dS.m .. The salinity levels of water were prepared through
solving a certain amount of NaCl in water based on this equation: NaCl (mg. Lt) =EC (dS.m™1)x640.. Following
determination of soil electrical conductivity, soil salinity levels were prepared by adding NaCl to the soil based
on saturation moisture percent and field capacity. A tuber of purple nutsedge was planted at 2.5 cm depth in each
pot. Experiments were terminated at the end of the vegetative growth stage of purple nutsedge (105 days after
emergence). Measured traits were plant height, stem number per pot, leaf area, and tuber number per pot, shoot
and underground dry weight. After collecting the data, ANOVA was performed using Genstat Ver. 9 and mean
comparisons were performed using Fisher's least significant difference test at 5% significant level. In order to
evaluate purple nutsedge growth response to salinity stress, an exponential decay model was used; Y=a*exp(-
b*x), thta in this model, a and b represents the maximum amount of studied traits and the slope of curve
according to the model estimation, respectively.

Results and Discussion: The results of both experiments showed that the growth characteristics of purple
nutsedge (plant height, stem number per pot, leaf area, tubers number per pot, shoot and underground dry
weight) were significantly affected under soil (P<0.01) and water salinity (P<0.01). Results of water salinity
experiment showed that the greatest plant height (71 cm), leaf area (79.7 cm?), stem number (6.7 stem pot?),
shoot dry weight (4.7 gr plant?), tuber number (9.7 tuber pot™) and underground dry weight (4.3 gr plantt) was
observed in the control treatment, and increasing water salinity to 9 dS.m caused 46.5, 75.2, 85, 83.1, 100 and
80.8 % reduction in these traits, respectively. Results of soil salinity experiment showed that the highest plant
height (79.6 cm), leaf area (63.7 cm?), stem number (7 stem pot?), shoot dry weight (3.5 g. plant?), tuber
number (8.3 tuber pot?) and underground dry weight (3.7 g. plant!) was observed in 1 dS.m salinity level, and
increasing soil salinity to 9 dS.m™ led to 44.3, 80.8, 95, 87.1, 76 and 75.4 % decrease in these traits, respectively.

Conclusion: Generally, increasing salinity level in both types of stress application methods decreased all
characteristics of weed growth, particularly its underground growth (rhizomes and tubers). So it seems tubers
and rhizomes of purple nutsedge cannot sprout and propagate under salt stress. Therefore, it indicate a high
sensitivity to salinity stress.

Keywords: Sexual and asexual reproduction, Soil electrical conductivity, Vegetative growth
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reduced under weedy condition. The result of the second experiment also confirmed the result of the first one
and indicated that bensulfuron-methyl had good efficacy (>85%) on bulrush control. The result also indicated
that bulrush was controlled very well by flucetosulfuron (88%) and pyrazolate (85%). In contrast, penoxulam
and metsulforun-methyl had fair efficacy (< 49%) on bulrush control. Moreover, flucetosulfuron, and pyrazolate
showed good compatibility with rice, and grain yield in these treatments did not statistically differ with gain
yield in plots treated with thiobencarb + bensulfuron-methyl. Grain yield was significantly lower in weed-free
plot compared to plots treated with bensulfuron-methyl, flucetosulfuron, and pyrazolate. This may be due to that
manual weeding can be performed only when weeds have reached a sufficient size to be pulled out easily by
hand. By that time, yield losses may have already occurred. At the same time, it seems that weed control by 2- or
3-times hand weeding induced severe stress on rice plant, resulted in a decrease in grain yield. Grain yield in a
weedy plot was reduced by 51 and 62% compared with weed-free plots and with plots treated with thiobencarb +
bensulfuron-methyl, respectively. These results indicate the importance of bulrush control in paddy fields.

Conclusion: Of the current paddy registered herbicides in Iran, bensulfuron-methyl was the most effective
herbicide for bulrush control followed by pretilachlor with partial efficacy on bulrush. Newly investigated
herbicides, flucetosulfuron, and pyrazolate, could be registered as good options for bulrush control in paddy rice.
In respect to the different mechanism of action of new herbicides and their compatibility with rice, the
alternative application of new and current herbicide is recommended for controlling bulrush and delaying weed
resistance to the herbicide.

Keywords: Chemical control, Rice, Weed, Yield loss
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Introduction: Weeds are the major constraint on rice production. It has been reported that weeds cause rice
yield losses by 30-40% in Bangladesh, 36 to 56% in the Philippines, 40 to 100% in South Korea and up to 90%
in Iran. Extensive application of graminicides, flooding, and continuous hand weeding have increased the
population of more problematic weed species like bulrush (Bolboschoenus maritimus (L.) Palla in rice fields of
northern Iran. Bulrush is a perennial weed belongs to cyperaceae family and resistant to most paddy herbicides,
flooding and also hand weeding. Yield reduction of rice was estimated up to 100% due to bulrush competition.
Despite environmental concerns, theeffect of herbicides on non-target organisms, and the increase of herbicide-
resistance weeds, chemical control is still the most commonly used and reliable method for weeds control in
paddy rice production in Iran.

Materials and Methods: Field experiments were conducted at Rice Research Institute of Iran during 2013
and 2014, Rasht, (36° 54' N, 40° 50' E, -21 masl) to assess the efficacy of paddy herbicides for bulrush control.
In the first experiment (2013), commonly used paddy herbicides in Iran including bensulfuron-methyl, butachlor,
oxadiargyl, pretilachlor, and thiobencarb were evaluated for bulrush control. Two control treatments (hand
weeded and weedy check) were also included for comparison. Based on the result of the first experiment, second
experiment (2014) was designed to evaluate the efficacy of some new herbicides including flucetosulfuron,
penoxulam, metsulforun-methyl, pyrazolate and also bensulfuron-methyl for bulrush control. Both experiments
were conducted as randomized complete block design with three replications. Individual plots were 3m wide by
3m long and rice seedlings (cv. Hashemi) manually were transplanted on 23 May 2013 and 2014, with planting
distance of 20cm x 25cm. Visual injury evaluation for rice (chlorosis, and growth stunting) and visual weed
control (chlorosis, necrosis, and plant stand reduction) was conducted at 2, 4 and 6-WAT (a week after
transplanting) in each plot. Visual ratings of rice toxicity and weed control were based on a scale of 0 to 100%,
where 0 means no injury or no weed control and 100 means complete death or complete weed control. Also,
bulrush biomass was determined at 2, 4 and 6- WAT in the first experiment and 4 and at 12-WAT in the second
experiment from a randomly selected 1m? quadrate in each plot. Weed samples were oven dried at 70 °C for 72 h
and weighted. At the maturity stage, rice grain yield (based on 14% humidity), and rice biomass was determined
from 5 and 1 m? per plot, respectively. Rice biomass from each plot was dried at 75°C for 96 h and weighted.
Harvest index was calculated by dividing the dry weight of the grain by the dry weight of aboveground
(biological yield). Data were subjected to analysis of variance (ANOVA), and means were compared using
Fisher's protected LSD test at the 0.05 probability level. All statistical analyses were conducted using SAS (ver.
9.1) software program.

Results and Discussion: Results of the first experiment showed excellent control of bulrush by bensulfuron-
methyl (>98) followed by pretilachlor (>85%) at 6-WAT, at the end of critical weed control period in
transplanting rice. The efficacy of other herbicides was <60%. The lowest biomass of bulrush was recorded for
plots treated with bensulfuron-methyl (1.5 g m?) and pretilachlor (10.6 g m?). Results also showed that the
highest grain yields were observed in plots treated with bensulfuron-methyl (4000 kg ha) or pretilachlor (4231
kg hal). This was mainly due to optimum weed control in these plots. Grain yield in weedy plots reduced by
76% compared to hand weeded plots, indicating the severe infestation of the plots to bulrush and the ability of
this weed to cause rice yield loss. The reduction in grain yield in weedy plots could be mainly due to severe
competition for nutrient, especially nitrogen, and light. Because of adequate moisture in paddy fields, reduction
in rice growth due to weed-crop competition for water is negligible. The highest harvest indices were observed
in plots treated with pretilachlor (52.4%) and butachlor (50%) and weed-free plots (48.8%), while the lowest one
was recorded for weedy plots. This result indicates that assimilate partitioning to grain or photosynthesis is
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importance of wild barley compared to other grass weeds in this area. Wheat fields located in the northern of
Khorramabad, the eastern areas of Kuhdasht, the central area of the Selseleh and Chegeni and the northeast areas
of Delfan were identified as the main spots of wild barley infestation in the Lorestan province.

Conclusions: The Presence altitude domain for wild barley in rainfed wheat fields of Lorestan was 81.3%
more than wild wheat that demonstrate the more possibility of wild barley invasion in a broader altitude scope.

Keywords: Grass weeds, Infestation hotspots, Weed distribution
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The Presence Severity of Wild Wheat (Triticum boeoticum Boiss) and Wild
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Introduction: Distribution characteristics of weed species are key variables for weed management.
Abundance and frequency show the number of individuals of a population in a given area. Distribution is a
measure of the geographical domain of weeds. Identification of environmentally suitable areas for invasive of
weed species is a great opportunity for management of weed invasion.

Materials and Methods: In order to specify the infection hotspots of wild wheat (Triticum boeoticum Boiss)
and wild barley (Hordeum spontaneum K.Koch) weeds in rainfed wheat fields of Lorestan province, Iran, an
indicator of the presence severity was defined. Presence Severity Index (PSI) indicates the portion of each field
of the total contamination for a weed species in a given area. Data on grass weed species occurrence in rainfed
wheat were collected in spring 2014 and 2015 from the 397 rainfed wheat fields throughout Lorestan province.
Equations were fitted by Sigmaplot 12.3 and the ArcMap 10.1 software was used to drawing geographic weed
maps. In drawing geographic weed maps, data grouped according to Jencks natural classification algorithm with
minimal variance within groups and maximize variance between classes.

Results and Discussion: The optimum altitude for the presence of wild wheat and wild barley were
estimated 1856 and 1703 m above sea level, respectively. The average altitude of wild wheat-infested wheat
fields was significantly higher than the average altitude of wheat fields contaminated with wild barley. The range
of altitude for the wild wheat presence in the wheat fields was form 1564 to 2169 m with an average of 1839 m
above sea level. The range fo the wild barley presence in the wheat fields was from 885 t01982 m with an
average of 1587 m above sea level. However, the range of altitude of all sampled wheat fields was form 697 to
2239 m above sea level. Generally wild wheat was not observed in all wheat fields of Poldokhtar, Kuhdasht and
Doreh Chegeni. Among the 397 studied rainfed wheat fields in Lorestan, the highest level of presence severity
index of wild wheat belonged to a wheat field in Vazlh village in the east of Khorramabad. The average wild
wheat spike density of infected wheat fields was 42.1 spikes per square meter. Among the wild wheat-infected
wheat fields, the highest spike density were belonged to the wheat fields in Khorramabad, Aligoudarz and
Delfan, with a density of 54.7, 51.4 and 45.1 spikes per square meter, respectively. The north-east areas of
Khorramabad and the east of Aligudarz and Delfan, with infested fields by presence severity index of more than
3%, were identified as the most important spots of this grass weed infestation in Lorestan province. Among the
wild wheat-contaminated areas, the highest relative importance mean (44%) belonged to the Delfan, which
showed the higher importance of wild wheat infestation compared to the other grass weeds in this area. The
relative importance mean for wild wheat in Aligudarz, Selseleh, and Khorramabad were 34.6%, 34.2% and
20.6%, respectively. Wild barley was not found at all visited wheat fields in Azna and Aligoudarz. Based on the
presence severity index, the contamination of wild barley in the wheat fields of Poldokhtar, Borujerd, Delfan and
Doreh Chegeni also was not significant (the average of presence severity index of less than 1.0%). The highest
level of presence severity index for wild barley (6.1) was observed for a wheat field in the Chaghalvandy area of
Khorramabad. The average spike density of wild barley in wheat fields of Lorestan was 42 spikes per square
meter. If we consider the average of 11 seeds per spike for wild barley, weed seed rain on the infected wheat
fields of this province was estimated to 404 seeds per square meter. The presence severity index of wild barley
for Khorramabad, Dorood, Kuhdasht, and Selseleh were 0.45%, 0.44%, 0.34%, and 0.28%, respectively. The
highest level of wild barley relative importance index (50.7%) was belonged to Kuhdasht, which show the higher
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Conclusions: This preliminary research on gall-inducing aphids and their host plants in NE Iran added two
new records of species to Iranian aphid fauna and 5 new records to Razavi Khorasan province. Previously about
485 aphid species were known for Iran. By the present study, the Iranian aphid fauna has at least 487 species.
However, the number of insects especially aphids recorded from Iran is far from complete. Most probably due
to the fact that the Iranian fauna has been poorly investigated and many areas have been sampled only

sporadically.

Keywords: Aphid fauna, Gall maker aphids, Iran, Poplar trees
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Introducing Two New Species for Iranian Fauna
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Introduction: Poplar trees in Iran are hosts to a number of aphid species, some of which cause excrescences
on leaves and other growing parts. These abnormal growths are classified as either galls or pseudogalls but
innumerable gradations between the apparently normal and abnormal plant structures have made differentiation
difficult. Galls are vegetable excrescences resulting from insect activities and usually sheltering the immature
stages of the producers. The aphid genus Pemphigus Hartig, 1839 (Hemiptera: Sternorrhyncha) contains over 70
species widely distributed in the Holarctic, of which, 46 are known to form galls on leaves or twigs of Populus
L. Aphids of the genus Pemphigus are usually holocyclic and heteroecious between a primary host, and several
herbaceous secondary hosts. The majority of the family representatives are dioecious or heteroecious. Such
species migrate from primary hosts (tree species) where they form galls characteristic in their size and shape to
roots of secondary hosts (herbs or tree species). Only few species are monoecious, i.e. with life cycle occurring
on one host species. Reviewing taxonomic related literature showed that the knowledge of Iranian galling aphids
is still limited. So far 7 species e.g. P. borealis Tullgren, 1909, P. bursarius Linnaeus, 1758, P. immunis
Buckton, 1896, P. populi Courchet, 1879, P. protospirae Lichtenstein, 1884, P. spyrothecae Passerini, 1856 and
P. vesicarius Passerini, 1861 have been reported from Iran.

Materials and Methods: This study was conducted during the growing season of 2017. The study area,
Razavi Khorasan province (35.1020° N, 59.1042° E) is located in the North eastern Iran, where no study has
previously been carried out. The galls were collected from the leaves, petioles and branches of poplars,
according to their location, and taken from them. Also some galls with aphids were put into vials filled with 75%
alcohol for morphological studies. Sampling, preparation and identification of specimens were done according to
the Blackman and Eastop (2000)). Specimens was approved by Dr. Roman Hataj in Entomological Laboratory of
the Upper Silesian Nature Society of Poland. Systematic knowledge, host plants, and synonyms of determined
species were taken from Blackman and Eastop (2000) and Rezvani (2001).

Results and Discussion: Nine gall-inducing aphid species belonging to genus Pemphigus, Tribe Pemphigini
and subfamily Eriosomatinae were found on four host plants. The occurrence of Pemphigus passeki (Borner),
1952 (Hem.: Aphididae) and Pemphigus populinigrae (Schrank), 1801 (Hem.: Aphididae) on Populus nigra in
Iran are reported for the first time. The other recorded gall aphids are: 1-Pemphigus borealis which its galls are
more or less oval in shape with a rather smooth surface galls, often merged into groups of 4-6 at the base (even
up to 10). 2-Pemphigus bursarius with galls of more or less spherical, pear-shaped or pouch-like, green, yellow-
green, sometimes red-brown in color. 3- Pemphigus immunis which its galls are walnut shape (c.a 4 cm in
diameter), with think walls and uneven, wrinkled and often cracked surface, usually occurring individually, less
often in small groups but always separated from one another. 4- Pemphigus passeki with galls at the base of the
lamina, this gall was collected only from Neyshabour city. 5- Pemphigus populi with gall of more or less
spherical or oval, more or less irregularly blobbed, almost always narrower at the base than at the top, pear-
shaped or even slenderer, placed on the upper side of the lamina on the main nerve usually close to its base, size
of a hazelnut, most often green in color. 6- Pemphigus populinigrae Schrank, 1801 with elongated galls and
running along the main nerve, rather smooth, in their majority bright reddish and rather without yellowish tint,
only partly open from the bottom side of the lamina. 7- Pemphigus protospirae with flattened and strongly
spirally twisted galls, the twists are smaller and more numerous (more than 5) than those formed by
P.spyrothecae. Galls very often on all the petiole and the base of lamina, shiny, green or green with red spot. 8-
Pemphigus spirothecae with galls in the form of flattened and spirally twisted petiole, with the number of twists
not exceeding 5 (usually 3-5). Galls are green, yellow-green to red-brown. 9- Pemphigus vesicarius with galls of
combe-like, crown like or club-shaped, always with very distinct processes.
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infestation need to be standardized to breed for plant resistance to this pest. Insecticides have been unsuccessful
for controlling root aphid, P. fuscicornis and for chemical control to be effective, a soil drench or systemic action
through the sugarbeet plant may be necessary .

Keywords: Genotypes, Pemphigus fuscicornis, Resistance, Sugar beet
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Introduction: Plant resistance to insect pests as a method of pest control in the context of IPM has a greater
potential than any other method of pest suppression. Development of crop varieties resistant to insect pests and
diseases has been the major research thrust at ICRISAT (International Crops Research Institute for the Semi-
Arid Tropics) for sustainable crop production. The most attractive feature of host plant resistance (HPR) is the
simplest seed-based technology for which farmers do not need any extra skills concerning the application, and
any additional cash investments. Sugar beet root aphid Pemphigus fuscicornis Koch (Hem.: Aphididae) is one of
the most important pests of sugar beet, Beta vulgaris L. in many countries. Variability in response to root aphids
by commercial varieties is demonstrated by Campbell and Hutchison (1995). Sugar beet variety trials in the
western plains region have shown that sugar beet varieties vary greatly in the level of resistance to sugar beet
root aphid feeding. Correlative data from these trials in Nebraska, Wyoming and Colorado indicate that varieties
being susceptible to root aphids had the yield reductions as much as 30% compared to those varieties with a high
level of resistance. Cultivars resistant to root aphid, Pemphigus spp. have been highly successful and the
resistance has been stable for more than 30 years in Texas or other areas. Several seed companies have had
trouble developing resistant cultivars and even those companies with resistant parental lines required an
evaluation of new hybrids.

Materials and Methods: In this research that was carried out during 2010- 2011, the responses of
Pemphigus fuscicornis to 12 sugar beet genotypes (19610, OtypeA37.1, Simin2, 19584, Jit13, Polyrave,
OtypeAl, Shirin, Zarghan, OtypeC2, Chinock, Branco) were examined under the laboratory conditions. The
sugar beet seeds were planted in the field, and plants were grown to 6 true leaf stages, then were transplanted
into a peat-vermiculite mix (50:50) in pots. Four young adult aphids were placed in the root mass before
placement into the pot. The plants were irrigated weekly and the incubator was set at 20+2°C and 16 h in the
artificial light. Sixty days after root infestation, the aphid populations were evaluated by floating aphids out of
the root mass in 20-cm diameter bowls and they were classified as adults and nymphs based on the presence of
the sub-genital plate as an indicator of maturity. Therefore, all count data were transformed by log (x+1) before
the analysis. Statistical analyses were performed using SAS statistical software (SAS Institute Inc, Version 9.1)
and means comparison of treatments were done by Tukey's tests.

Results and Discussion: Sugar beet variety trials in the laboratory conditions have shown that sugar beet
varieties vary significantly in the level of resistance to P. fuscicornis feeding. There was a significant difference
among aphid population densities with regard to different host plant varieties (F=10.56, df=11, 43., P=0.0001).
Out of 12 genotypes, line 19610 was highly susceptible, OtypeA37.1 and Simin2 were susceptible, 19584, Jit13,
Polyrave and OtypeAl were moderately susceptible, Zarghan, Shirin and OtypeC2 were moderately resistance
and Chincko and Branco were resistance to P. fuscicornis at laboratory condition. Also, the effect of root aphid
infestation on the sugar content of plant showed that, P. fuscicornis significantly decreased the sugar content
(F=42.05, df=3, P=0.0001) in Doreti variety at field conditions. So, more than 15 percent of infestation to root
aphid at harvest time significantly decreased the sugar content .

Conclusions: Based of the present results, it is concluded that planting of resistant varieties (Chincko and
Branco) or moderately resistant varieties (Zarghan, Shirin and OtypeC2) will have a significant effect on
reducing the aphid damage in this area. However, it is recommended that these varieties to be examined under
greenhouse or field conditions. In this research, screening for resistance has been carried out under laboratory
conditions. Laboratory tests are useful to confirm the resistance observed under field conditions. Procedures for
infestation and evaluation of resistance under field, greenhouse or laboratory conditions using artificial
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T. urticae respectively. According to IOBC standards, 21 days after treatment sirinol and spirodiclofen at the
recommended field concentration were categorized at slightly harmful and harmful for eggs and adults of the
predatory mite respectively.

Conclusions: the botanical pesticide used in this research caused high mortality on both eggs and adults of T.

urticae and its persistency was proper. Also, its toxicity was less than spirodiclofen to the predatory mite and can
be replaced to chemical acaricides in the bean fields.

Keywords: Bioassay, Sirinol, Spirodiclofen, Two-spotted spider mite
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Introduction: The two-spotted spider mite is a cosmopolitan species that exist in wide areas of the world and
fed from different varieties of plants. The control of this pest was done by chemical pesticides and acaricides.
Due to the high cost of chemical compound and problems such as durability and environmental pollution,
alternative control means are necessary. Plants may provide potential alternatives to currently used insect control
agents. Plant materials have several advantages over traditional pest control agents; such as specificity,
biodegradability and low mammalian toxicity. Sirinol is a natural compound based on garlic extract.
Spirodiclofen with a trade name of Envidor® is a broad spectrum acaricide acting via lipid biosynthesis
inhibition (LBI) with no cross-resistance to currently available acaricides and with additional insecticidal
properties. Envidor is positive IPM listed but in the frame of resistance, management limited to one application
per season. In pear growing Envidor constitutes an important tool in pear sucker control in a tandem strategy
with abamectin. In this research, the effect of this compound was investigated on the egg and adult of T. uricae
under laboratory and field condition.

Materials and Methods

Rearing of T. urticae: An initial mite colony was collected from infected fields in Sari and was transferred
to the laboratory in Sari Agricultural Science and Natural Resource University, plant protection department. The
adult mites were released on the bean leaves (3 weeks after leaves germination) and removed 24 h after
treatment. Infected plants to mite eggs were placed in a growth incubator at 25+2°C, 65+5% RH and 16:8
photoperiods. 12 days after treatment and emerging of adults, they were used for the bioassay.

Bioassay: First of all, primary experiments were performed to determine the minimum and maximum
concentrations. Then, seven concentrations and also control were considered. The concentrations used for sirinol
were 250, 381, 593, 922, 1434, 2230 and 3500 ppm and for spirodiclofen were100, 134, 180, 242, 326, 438 and
600 ppm. The original bean leaf discs (30 mm diameter) were cut and 15 adults of T. urticae were released on
each leaf. Then, 500 microliters of each concentration was sprayed on the leaves using spray potter tower and the
leaves were put on the petri plates containing moist cotton. The treatments were placed in a growth incubator at
25+2°C, 65+5% RH and 16:8 photoperiods. The number of dead mites was counted at 24, 48 and 72 hours post-
treatment. To evaluate the effect of three concentrations 1000, 2000 and 4000 ppm of sirinol and 300, 600 and
1200 ppm of spirodiclofen an experiment with seven treatment and four replications was conducted in a
randomized complete design under field condition. The numbers of T. urticae and P. persimilis (egg and adult)
on leaf samples were counted one day before treatment and 3, 7, 14 and 21 days after treatment.

Statistical analyses: The mortality results were analyzed statistically using SPSS data processing software.
Significant differences among the groups were determined using the unpaired Duncan-test. A value of P<0.05
was taken as an indication of statistical significance. In field trials, the percentage of population reduction in the
treatments was corrected in relation to the control (water) by Henderson and Tilton’s formula.

Results and Discussion: The use of common acaricides to control of T. urticae is one of the most component
goals in pest management. Although they are effective, their repeated use has disrupted natural biological control
systems and led to the resurgence of this pest, resulted in the development of resistance and had undesirable
effects on nontarget organisms. The probit analysis of bioassay data showed that the LCso of sirinol and
spirodiclofen on the adult of T. urticae were 592.3 and 172.9 ppm, 72 h after treatment respectively. The LCsg
values of these compounds on the egg were 1192.3 and 289.3 ppm respectively. The eggs were more susceptible
than adults to both compounds. The results of field bioassay showed the field recommended the concentration of
sirinol has a long persistence and 21 days after treatment cause 91.75 and 92.11% mortality on eggs and adults of
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The data obtained in this study will be beneficial to improve control strategies for this virus in Iran and are the
base for further work on ecology, epidemiology, and diversity of these viruses in these two regions. Further
studies on ZYMV isolates from different geographic regions and hosts of these two regions and genetic diversity
evaluation of the virus will be useful for breeders to make more efficient and durable resistant cultivars. TSWV
was not detected in cucurbits of these two regions during this study. It has been reported only in Malaysia on
cucurbits.

Keywords: DAS-ELISA, RT- PCR, Sequencing, TSWV, ZYMV
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Introduction: Cucurbit plays an important role in human nutrition because of an ingredient of vitamin and
other dietary substances. Cucurbit crops are very sensitive to viral infection. Over 35 viruses from Cucurbitaceae
family have been reported. Plant viral diseases are major limiting factors for successful cultivation causing major
yield losses in agricultural crops worldwide. Zucchini yellow mosaic virus (ZYMV) is a member of the genus
Potyvirus, in the family Potyviridae has flexuous filamentous particles of about 750 nm in length and consists of
a single-stranded RNA about 9.5kb. It was first reported in Italy in 1981. ZYMYV is transmitted by certain species
of aphids, by plant sap containing the virus and through infected seeds. ZYMYV is one of the major pathogens of
the family Cucurbitaceae. The common symptoms of ZYMV infection are local lesions, chlorotic mosaic, vein
banding, yellowing, and stunting. Thrips-transmitted tospoviruses are economically important viruses affecting a
wide range of field and horticultural crops worldwide. Tomato spotted wilt virus (TSWV) is the type member of
the Orthospovirus genus in the family Tospoviridae with a broad host range of more than 900 plant species.
TSWV has tripartite, ambisense, and single-stranded (ss) RNA genome transmitted by thrips in propagative and
persistent manner and is ranked second among the top ten economically important viruses in the world. The aim
of this research was to serological and molecular detection of ZYMV and TSWV on cucurbits of Guilan
province and Urmia county and concerning their phylogenetic relationship with other isolates of the world.

Materials and Methods: In order to detect ZYMV and TSWV during the growing season of 2014, a total of
457 leaf samples of squash, watermelon, cucumber, melon and cantaloupe showing virus symptoms were
collected from different fields of Guilan province and Urmia vicinity. DAS-ELISA was carried out on all
samples using specific polyclonal antisera and samples with values at least twice the value of the negative
control value according to the absorbance at 405 nm was accepted as positive. The samples which showed
positive result in ELISA test were inoculated to Chenopodium amaranticolor Coste et Reyn, C. quinoa Wild.,
Cucumis melo L., Cucurbita pepo L., Lycopersicon esculentum L., Nicotiana rustica, N. tabacum var. Samsun
and Gomphrena globosa L. Total RNA were extracted from positive samples in ELISA (for ZYMV) using
RNX™ (-Plus) kit and RT-PCR was performed using ZYMV and TSWV specific primers corresponding to the
CP and L-gene of these viruses, respectively. PCR positive products were sent for sequencing from both sides.
Sequences were compared to data available in GenBank and multiple alignments of the nucleotide sequences and
a phylogenetic tree were constructed by MEGAG6 using the neighbor-joining method with a 1000 replicate
bootstrap search.

Results and Discussion: Among 457 symptomatic samples collected from cucurbit fields of Guilan province
and Urmia vicinity showing viral symptoms, 39 squash samples were infected by ZYMV but none of them by
TSWV in ELISA test. Almost all inoculated plants showed symptoms of infection by ZYMV described in
literature them. But this was different symptoms. An amplicon of the expected size (458 bp) was generated from
ELISA positive samples during RT-PCR using specific primers but not from the healthy sample and no positive
result for TSWV. Two PCR-positive samples of Guilan province and one Urmia isolate were sequenced and
submitted to BLASTn. The results revealed that the PCR-amplified fragments of all samples belonged to
ZYMV. The Kiashahr and Astaneh isolates showed maximum similarity (98%) with Czech Republic and Iran
(Fars) isolates, and Urmia isolates showed the highest homology (99%) with Slovakia isolate in group A.

Conclusions: Viruses are known to greatly reduce cucurbitaceous yield. ZYMV is one of the most
destructive and widespread plant pathogens. In this study, for the first time, molecular detection of ZYMV in
squash fields of Guilan province and Urmia vicinity has been reported concerning its phylogenetic relationship
with other isolates of the virus available in the GenBank. Phylogenetic analyses based on CP gene indicated that
the Iranian ZYMYV isolates are closer to European isolates plus one Iranian isolate and clustered in group a clade.
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harzianum (Ah90) isolated from cucurbit fields in Khorasan province was found to be the most suitable species
leading to reduced disease and increasing the vegetative parts of the plant under greenhouse conditions.

Keywords: Biological control, Plant growth promoting, Trichoderma species, Vascular wilt
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Introduction: Vascular wilt caused by Fusarium oxysporum is one of the most important problems in
producing tomtao. Recently, using the method of biological control by beneficial microorganisms of plant
pathogens has an important role in crop management programs. A number of Trichoderma species are now
available commercially to be used (discretely or in combination with reduced amount of chemical pesticides) for
plant pathogens control. These biocontrol agents include strains belonging to the fungal genera such as
Trichoderma and Gliocladium, which these species are the most intensively studied species. They are the most
isolated soil-borne fungi commonly found in plant root ecosystem and these opportunistic, a virulent plant
symbionts are also antagonistic towards many phytopathogenic fungi. Depending upon the strain, the application
of Trichoderma has been proven to improve root and plant growth and induce resistance in plants, as well. In
order to utilize the full potential of Trichoderma species in specific applications, precise identification and
characterization of these fungi is vital. Trichoderma species are saprophytic fungi with minimal nutritional
needs, which secrete a wide range of secondary metabolites conferring major ecological benefits to their host
plants.

Materials and Methods: In this study, the fungal isolates were cultured using dual culture to assess the
nutritional competitiveness, colonization and mean percentage of growth inhibition between Trichoderma
isolates and Fusarium oxysporum in three temperature levels (20, 25 and 30°C) and pH (4, 5 and 6.5) in PDA. If
one colony has a faster growth rate than the other, a curve in the contact zone would most probably be observed.
Then, the effect of growth indices were measured in both methods of cell suspensions injection and mixing the
biocontrol agent (Trichoderma species) into the soil in comparison with control in greenhouse condition .In
order to evaluate the effect of temperature and pH on the antagonistic activity of native Trichoderma species
from kitchen garden crops on the pathogen and greenhouse studies, a factorial experiment was designed in a
randomized complete block in vitro and greenhouse.

Results and Discussion: The results showed that the biocontrol characteristic of antagonistic species
depended on the type of Trichoderma isolate, temperature conditions and pH. This study indicated that all five
native species isolates can reduce mycelia growth of F. oxysporum in dual culture in vitro. As for the ability of
Trichoderma species in growth inhibition, there was significantly different in the level of %1 for temperature and
pH treatments. T. harzianum (Ah90) had the highest antagonistic activity with 58.33% inhibition of growth at
30°C in pH 6.5. On the other hand, environmental parameters such as temperature and pH were effective on
germination and growth of the germ tube in antagonistic species and mycelia growth. As to the contact of
Trichoderma isolates and the pathogenic agent, the growth of mycelia was very low and the amount of spore in
the pathogen was reduced compared with the control. After 35 days, there were significant differences in the
growth indices (average fresh and dry weight and plant height) in both injection of suspension and mixing the
biocontrol agent by soil with control in greenhouse condition. Using antagonists in greenhouse conditions caused
an increase in plant growth system due to earlier deployment and better absorption of water and nutrients by the
plant. According to the statistical analysis, antagonistic activity of T. harzianum (Ah90) plus pathogen were
greater than the other two species compared with infected control and increased total dry weight by 2.14 g and
plants height by 2.32 cm. Adding Trichoderma to soil prior to cultivation had a greater effect on disease control
than suspension injection in the soil as the antagonist spores in suspension were not available to the root in long
term and removed from the root. While in soil application, soil immersion significantly decreased tomato wilt
compared to control treatment.

Conclusion: In a temperature range of 33 °C, soil pH of 5.6 and by application of soil inoculation, T.
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cabbage (Brassica oleracea) and periwinkle (Catharanthus roseous) were reported as hosts for 16SrVI
phytoplasma group in Iran. Recently, maize (Zea mays) has also been reported as a natural host of the 16SrVI
group. In addition, different phytoplasma groups and subgroups were reported infecting cowpea crops from
different countries over the globe. A 16SrXII-B strain of 'Ca. Phytoplasma australiense’ associated with witches’
broom and small leaves of V. unguiculata var. sesquipedalis in Australia. A Vigna little leaf phytoplasma
belonging to group 16SrV has also been reported from Australia. In India, different phytoplasmas associated
with cowpea from 16S rDNA groups 16Srl-B, 16SrXIV-A and 16Srll-D, have been characterized. Identification
of the causal agent of phyllody of cowpea in Iran should facilitate studies concerned with epidemic aspects of the
disease, and could contribute to knowledge of the genetic diversity of phytoplasmas in Iran. To the best of the
present study authors’” knowledge, it is the first report of the Vigna unguiculata infection with phytoplasmas
related to the “Clover Proliferation Group” from East Azarbaijan province of Iran.

Keywords: Cowpea (Vigna unguiculata), Phylogenetic analyses, Phytoplasma, RFLP
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Introduction: Phytoplasmas were first discovered in 1967 and named mycoplasma-like organisms or MLOs.
They are wall-less prokaryotes of the class Mollicutes causing diseases in many economically important plant
species. Phytoplasmas are transmitted by phloem-feeding leafhoppers and planthoppers. Plants infected by
phytoplasmas exhibit variety of symptoms suggesting profound disturbances to the normal plant physiology.
Restriction fragment length polymorphism (RFLP) and sequence analyses of rDNA have been used for the
taxonomic characterization and phylogenetic analysis of phytoplasmas. Because of the high economic losses, in
particular those of cultivated crops, annuals and high-value vegetables, detection of phytoplasmas is very
important. Cowpea (Vigna unguiculata) is an important vegetable crop cultivated in Iran. Progressive growth
abnormalities and phyllody symptoms with high economic loss have been observed in cowpea fields of East
Azarbaijan province. Causal agent of the disease is, however, unclear. This study was, therefore, carried out to
identify pathogen associated with cowpea phyllody in East Azarbaijan province of Iran.

Materials and Methods: Infected cowpea plants were collected from fields in East Azarbaijan province of
Iran in summer of 2016. The disease agent was transmitted by dodder to periwinkle plants under controlled
greenhouse conditions. Leaf midribs from healthy control and naturally-infected hosts were used for DNA
extraction. Total DNA was extracted from midrib of six symptomatic cowpeas, inoculated periwinkle plants
using CTAB buffer as previously described by Zhang et al., 1998. The universal primer pair P1/P7 was
employed in first round PCR to amplify an 1830 bp fragment of 16S rDNA. A 30-fold dilution of the first round
PCR product was then used as template for nested PCR using primer pair R16F2n/R16R2 which amplified an
internal fragment of 1245 bp from the 16S rDNA. PCR products were ligated into pTZ57R/T using
InsT/Aclone™ PCR Product Cloning Kit and transformed to Escherichia coli DH5a cells. The recombinant
plasmids were sequenced. The sequences were assembled using DNA baser V. 3 program. About 100 ng of
DNA from R16F2n/R16R2 primed PCR product from each province was separately digested with 2.5 pL of
Alul, Haelll, Hpall, Hinfl, Rsal and Taql restriction enzymes according to the manufacturer’s instructions.
Restricted DNA fragments were analyzed by electrophoresis through a 2% agarose gel. Phylogenetic tree was
generated using neighbour-joining method with MEGA7 software. Acholeplasma laidlawii, a culturable
mollicute that is phylogenetically related to the phytoplasmas, was designated as the out-group to root the tree.
The reliability of the tree was assessed by bootstrap analysis with 1000 times replication. Further, the sequences
of the 16S rRNA gene were subjected to virtual restriction fragment length polymorphism (RFLP) using
iPhyClassifier software (http:// plantpathology. ba. ars. usda. gov/ cgi- bin/ resource/ iphyclassifier. cgi) to
determine ribosomal group affiliation.

Results and Discussion: Cowpea plants collected from East Azarbaijan province showed disease symptoms
similar to those caused by phytoplasmas. In infected cowpea plants, symptoms of little and thickened leaves,
phyllody, proliferation of shoot, wrinkled and malformed leaves, stem fasciation and stunting were observed.
Inoculated periwinkles showed little leaf, internode shortening, yellowing, virescence, phyllody, stem and floral
proliferation and witches’ broom. Amplification of 1830 and 1245 bp fragments in PCR and nested-PCR,
respectively, and Blast analysis of the fragment sequences confirmed phytoplasma infection of cowpea plant
associated with phyllody symptoms. No band was found at healthy control. Consensus sequences of 1,830 bp of
three isolates (Tabriz, Nazarlou, Shabestar) were submitted in the NCBI GenBank under accession numbers
KC633092 to KC633094. Phylogenetic analyses and restriction fragment length polymorphism (RFLP) of 1245
bp fragment with 17 restriction endonucleases using iPhyClassifier software indicated that phytoplasma
associated with cowpea phyllody belong to Clover proliferation group or 16SrVI A subgroup (similarity
coefficient 1.00).

Conclusions: Tomato (Solanum lycopersicum), potato (Solanum tuberosum), cucumber (Cucumis sativus),
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nematode damage would get reduced. The use of resistant soybean cultivars is the most efficient and adequate
control measure.

Keywords: Glycine max, Meloidogyne javanica, Resistant cultivar
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Introduction: Using nematode-resistant cultivars is the most economical and environmentally friendly
management strategy for the management of the pathogens like nematodes known for causing great yield losses.
Root knot nematode (Meloidogyne javanica) is distributed in all soybeans - producing regions of the world and
can result in yield losses in almost all soybean-growing areas. The most important species in Iran is M. javanica,
which has the widest host ranges of any of the root-knot nematodes. Control of M. javanica is accomplished
through the use of pesticides, crop rotation and resistant cultivars. Resistance to nematodes is usually defined as
a plant’s ability to inhibit nematode reproduction. Soybean, Glycine max (L.) Merrill, which had economic and
nutritional significance, is currently the most important oil - seed crop cultivated in the world. The relationship
between crop yield response and initial nematode densities is an important property of a crop resistance. The
purpose of the current study was to determine damage functions of M. javanica for some soybean cultivars.

Materials and Methods: The experiments were conducted under greenhouse conditions and temperature
maintained at 25+3°C. Pots (2500 grams) were fumigated with methyl bromide to eliminate existing biotic
factors prior to planting and then were filled with a sterile soil composed of sand 60%, clay 14%, silt 26%, at pH
7. For evaluating the reaction of some soybean cultivars to the target nematode, infected roots collected from
Isfahan province, identified using morphological methods, perineal pattern of adult females as well as molecular
markers, amplification of 670 bp band of extracted DNA from egg and larvae using single egg mass culture.
Then the nematode mass was cultured around the roots of 2-4 leaf stage tomato cultivar Ps using completely
randomized design with five replications. Soybean plants inoculated with 8000 eggs of M. javanica per 2.5 kg of
soil. After 80 days, the growth and physiologic factors of host plant such as root length, root fresh and dried
weight, shoot length, shoot fresh and dried weight, pod number in plant, seed per pod, 100- seed weight,
chlorophyll concentration, leaf area index (LAI) and leaf area ratio (LAR) as well as gall index, egg mass and
reproductive factors of nematode was measured.

Results and Discussion: The purpose of this study was to determine damage function of M. javanica for
some resistant and susceptible soybean cultivars. Similar to M. javanica, the other nematode species was
identified using morphological as well as molecular markers as. In greenhouse condition, results showed that the
root weight of the infected soybean cultivars increased in comparison to that of healthy roots and the reason is
the hormonal imbalance and the gall formation in the roots by the target nematode. The shoot length and shoot
fresh weight in infected plants decreased due to the absorption of nutrients and internodes distance reduction.
Seed per pod is dependent characteristics on the genotype, and largely is independent of environmental factors
and specific environmental stresses may affect grain formation period. The number of seeds per pod was
completely genetic trait, indicating significant differences among cultivars, but the cultivars were not affected by
nematode infection. The JK cultivar has the most final population of nematodes and Sahar cultivar has the least
one. The JK cultivar was sensitive to 2.65 gall index and Williams and Elit cultivars were tolerant and showed
less gall index and Sahar, L- 17, 033 along with DPX were recognized as resistant soybean cultivar, among
which Sahar cultivar with 0 reproductive factor and 0.6 gall index was most resistant one. The use of resistant
soybean cultivars is the most efficient and control methods for root- knot nematode.

Conclusions: The different soybean cultivars have varying degrees of sensitivity, tolerance and resistance to
root-knot nematode infection. The present research indicates that using breeding methods as well as
biotechnological techniques, tolerant and resistant cultivars can be produced and the farmers can choose the
resistant ones to reduce application of hazardous chemicals. On the other hand it is necessary that by a thorough
examination of nematode resistant genes in soybean plants and their incorporation in the sensitive plant, the
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anteriorly directed. Spermathecabilobed and containing minute sperm. Annulation on tail indistinct.
Discotylenchus longicauda was identified by body straight, maximum width 9-11(um). cuticular annuli
indistinct. The Lateral field comprising a single ridge formed by two smooth incisures. Stylet thin, cone 1/3 of its
length. Median bulb spindle-shaped. Vulva transverse, open. Tail straight, elongated, filiform, gradually tapering
to the rounded tip.

Conclusion: Among these species in this research, from 11 species of seven different genera of plant

parasitic nematodes, Basiria macrostriata, Coslenchus gracilis, and Discotylenchus longicauda were identified
for the first time from Iran.

Keywords: Plant-parasitic nematodes, Stone fruit trees, Urmia county
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Introduction: The rose family includes many economically important fruit trees known as stone fruits in the
genus Prunus, with a basic chromosome number x=8, within the subfamily Pronoidaea. The subfamily is unique
among the rosaceous subfamilies, in bearing a fleshy fruit called a drupe with a hard endocarp, often called the
stone. Many Prunus species are compatible with the link. This adaptation is very important in the production of
commercial fruit. The purpose of using base-link compounds is that plant materials adapt to soil types and
climatic conditions. There are different genera of plant parasitic nematodes in rhizosphere such as
Amplimerlinius, Basiria, Boleodorus, Coslenchus, Discotylenchus, Filenchus and Psilenchus. Some of them are
endoparasites and others ectoparasites. From the economic point of view, fruit-bearing trees are considered to be
high-value agricultural products that are cultivated in most parts of the country. Urmia city is one of the major
suppliers of fruit in the country. According to Agricultural Statistics in 2013, West Azerbaijan province with
99205.97 hectares of garden products produces 82.3 percent of the total land production in the country, which is
ranked seventh in the country. Also in the same year, producing 1075465.73 tons of produce, 74.6% of the total
production of garden products and the third rank of the country. In the year 92, the total amount of the country’s
garden products (about 227 thousand hectares) is related to the nuclear trees, of which 1.89 million tons were
obtained, accounting for 11.84 percent of the total production of horticultural products Country is West
Azerbaijan province has 2677.06 hectares of unpolluted levels and 1911.20 hectares of fertilized surfaces
dedicated to nuclear products, of which 105575.26 tons of nuclear fruit production were produced from these
lands. Therefore, due to the importance of nematodes from different aspects such as their high diversity,
economic damage to plants in high populations, the intensification of damage to other pathogens in plants, and
with regard to the few studies carried out, in particular in the field of plant-parasitic nematodes of the
rhizosphere of nucleated fruit trees in West Azerbaijan Province. The aim of this research was to investigate the
plant parasitic nematodes associated with stone fruit trees in the Urmia county.

Material and Methods: In order to identify plant-parasitic nematodes of stone fruits in Urmia, 85 soil
samples were collected during 2013 and 2014. Soil samples were washed and then extracted by centrifugal
flotation technique, killed, fixed and transferred to Glycerin by using the method of De Grisse 1969 and Jenkins
1969. The permanent slides were prepared and nematodes were studied by light microscopy, based on
morphological and morphometric characters.

Result and Discussion: In this research, 11 species of seven different genera of Tylenchidae family were
identified as follows:

Basiria duplexa, B. macrostriata, Boleodorus thylactus, Coslenchus costatus, C. gracilis, Discotylenchus
longicauda, Filenchus cylindricaudus, F. wulgaris, Irantylenchus clavidorus, Psilenchus aestuarius and P.
iranicus.

In this research, the categorization of the Daily and Blacksters, which is provided up to the family level, is
considered, and for lower levels, other sources are used as needed, as stated in the text. Among these identified
species, Basiria macrostriata from Nazlou and Coslenchus gracilis and Discotylenchus longicauda from
Somaybradoust were reported as a new record for Iran. Basiria macrostriata was identified by these characters:
cuticle coarsely striated being 1.8-2 (um) apart on mid-body region. Lateral field with four crenate incisures.
Head almost continuous and rounded. A Slender stylet with the flanged knob. Basal bulb more or less pyriform.
Excretory pore situated at 89 (um) from anterior end. Spermatheca sac-like and elongate. Slender filiform tail
with a pointed terminus. Coslenchus gracilis was identified by cuticular annuli flattened indistinct. Stylet knobs
small, 7-8(um), rounded or slightly elongated. Median bulb spherical, Vagina strongly swollen, slightly
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