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Fig. 1 Number of prey killed% curves by three and fourth larval instars and adults of Menochilus sexmaculatus to different
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Fig. 1. Maximum-likelihood estimates from logistic regressions analysis between densities of three and fourth instars of Aphis
punicae and feeding of three and fourth larval instars of Menochilus sexmaculatus at 25 and 27.5 °C.
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Fig. 2. Maximum-likelihood estimates from logistic regressions analysis between densities of three and fourth instars of Aphis
punicae and feeding of adults of Menochilus sexmaculatus at different temperatures °C.

4 ,5) bod
(g a5l Y oawi 390y slaie  3lailiwl gl P-value
Temperature Coefficient Estimate SE
&)
20 bae 5l o2
o 6.8185 0.7012 <0.0001
innfawar -0.2864 0033  <0.0001
QYu;?t?c 0.00374 0.000465  <0.0001
YC‘S‘;? 0.00002 1.932*10°  <0.0001
225 g
';;'S‘t: r:t‘ 5.0331 0.7032 <0.0001
Jﬁn“"“&;ar -0.1496 0.0334 <0.0001
QYU;“:;;C 0.00163 0.000467  <0.0005
Yc‘j:? -5.5%10® 1.968*10°  <0.0052
25 boe jl 0o
o 11.0217 2.7976 <0.0001
U'En“"“d;ar -0.2755 0.1017 <0.0067
('\gz)a:jr‘;;” 0.00268 0.00118 <0.0233
Yc‘j‘;é’ -8.64*10°° 4.38*10° <0.0485
275 b
'JC‘;;]'S;’; n): 13.1455 2.3866 <0.0001
L’Jini““”ar -0.4123 0.0869  <0.0001
|
QY :d“:;t’.c 0.0047 000101  <0.0001
u 1
VC‘S‘:_;’ -0.00002 3.784*10°  <0.0001
upol
30 Lea 5l o0
o 5.1985 0.9529 <0.0001
“if{é‘f -0.0679 00411  <0.0001
I
QY :d‘:tfc 0.000264 0.000539  <0.0001
u 1
VC‘S‘;: 2.236*10° 2.165%10°  <0.0001
upol

L8y ol ol 4l il 8l YYD sLled B YYD slod

L5 YA Loy o M. persicae;jl 4,455 L Adalia bipunctata L.

P ledas ams o ol Gimgiy opl yd adel Canday b
d)fﬁm U)Asgg,‘..w‘ 039 yige doulo r"'ﬂ)’ 4)).?)&»: u*“5|9



WA bl ¥ 0 led F') wl (5 553LiS aluo 9 pole) LS cbilis 4 i VAP

Hon 5 gyl Bl zals b ol s il goyY
SiaaiaS calise Jolyo ailisy adss e a8 Ll oL (8)
Brevicoryne brassicae oIS 090 4 jl 4355 L H.variegata
Uil3-31 L Ephestia kuehniella Zeller. >l ay 4ilgy 59 o L.
sl ol b BRI 9 st GRIBI ez er 9 e
e Cter ) 5l Solite (o) oo lae (slod (Sl
S olag o )Y Gileley sl 4 (5,5 L )b Ll cdl
b o ol (6 pdpm] G &) (b Ll > ST g e
ol Jlgtd (138 4 55 g ol (6)eS5 > sl (JUil (s )lgabs
il e Sl o Fealie (ol (gl ol lyis 1 o3l
S5 e ©)a5 a8l (L (Y0 5 ¥Y) gre 5 359y b
ol b sl 5 g ol jl bglse el 5t Jl slarodle
o= 0 e e EalS 1y oS eole olped 4 5 (gilwlay 5 B
Shymons a1 Cimer lie b iy cus b
olail Iy glmosle jl a8 il Jloj 5l 5k s gilole,

D92

A Gl eizmen Lo gt (YV)ad (2155 55 ogadas 23 TV
2 oo > 2 YYD 4 V0 jl Loy Ll b sbcws oloj oS
S (o8 gy (o2l W9 5l S )0 Jg Bl il s (g 5)Y
Sl 65 oz ya8 Lwgmadas a3 )0 YO (glodyd oS ol s ol
ol 159y 5l ole JalS 0l g slez o 9)Y 4w (o 9)Y

9o O Y 3 ) (rpieS 4S8 (lasS A WS (e s
dw o 0y olwl cpl g D 0ole JolS clyuis )0 ol oy s
YO slos o wSe y b gyudn o5 osle JolS lis o
oIS Sl 5 3,1 s oy (o Sl (6 S s 0,05
2 Jl Slpis g ke o Y polol (ol 2 g B9 (i 03le
@48 domiol b ()L culpli )10 1) QL oyt Lo ()
Sl Lod (- Slio pogeds 4253 YVIB (slod «(5 )5 o
5395 g0 48,5 LA ) Canpbs )5 S jaktiS ol (6,55 clled
2935 e oyt sl G 9)Y g Sl Ol (g sy
D5 93 >S9t 5l b Ul e dld g lee Al
P GRS e a8 aS Wl ol (VA) ol g (s3layd ol
O ]380 b MBL olow 4w 5l 4 i b H. variegata 'jgauas

M. sexmaculatus S j90uisS 0,k g pgw cpw 9,¥ (U WiSTy (Bdlai (5,5 ,100 dldlro dluwgy b dawloo (6 piol )b pa3lio - Jouia

Ovgpmdow 4 3 TYY/0 9 Y0 (sl clod 13Ul juuw i o g A o (W09 3l A0 da5 L
Table 3- Parameters estimated by the random predator equation of functional response of three and fourth larval instars of
Menochilus sexmaculatus to different densities of three and fourth instars of Aphis punicae at 25 and 27.5 °C
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Table 4. Parameters estimated by the random predator equation of functional response of adults of Menochilus sexmaculatus

to different densities of three and fourth instars of Aphis punicae at different temperatures
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Tab. 1- Statistical analysis of biologic parameters of cabbage aphid on canola genotypes
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S.0V. freedom(df) ref;tc;d(tgti)ve reprcl;ldeljctive Intrln;lcc rate growth gﬁrﬁga(,%n . mg
|
9 rate (Ry) increase (Fy) rate() time(DT)
o 3 77.90% 88.09** 0.003** 0.005* 0.277* 0.178™
Treatment
ozl
’ 36 3.65 4.405 0.0001 0.0001 0.081 0.012
Error
Gyl
Oy 11.38 13.43 4.60 145 3.24 4.79
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*and ** respectively have significant differences at level of %5and %1 probability
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Tab. 2- Means comparison of biological parameters of cabbage aphid on canola genotypes under greenhouse conditions
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Genotype CuaRod CuRo> ) ko> O
(rm) (Ro) ()] (D7)
Hyola308 0.98 0.32a 17.19a 1.37a 8.76 ab 2.12b
Hyola401 0.90 0.29b 14.49b 1.34b 8.96a 2.33a
RGS 1 0.32a 19.24 a 1.38a 8.93a 2.11b
Sarigol 0.87 0.28 b 11.60 c 1.32¢c 8.56 b 241a
LSD 0.02 231 0.018 0.21 0.16
Il s B Jlain] o U (g)d gize AW liio By > b (glo:Slio
Means with similar characters have not significant differences at level of 5% probability
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Tab. 3- Statistical analysis of infestation index of canola genotypes based on split plot in time design

Ol gl 23l 42 Olazpo (ke

Degree of
S.O.V. freedom (df) Mean Squares
o 4 2209.145*
Replication
G 9) 3 1590.06*
Genotype
ot 12 91.93
Error
‘_g)l.l).g 4594.: @)LJ 4 124.40#*
Sampling dates
Sy Hge ) Guisi 12 8.96
Genotype x Sampling dates '
ot 64 27.76™
Error
A ays 20.08
CV%

o ne gt g duo)d V Jlainl paw 0 5 ine M) ells uiyy 4™ 7
=*and "™ respectively have significant differences at level of %1 probability and no significant differences
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Tab. 4- Means of genotypes infestation index to cabbage aphid in five sampling dates.

Genotype July 6 July 12 July 17 July 23 July 30
Hyola-308 21.69 38.50 55.95 39.18 2471
Hyola-401 16.79 30.28 37.76 34.00 22.23
RGS 8.95 16.41 40.49 27.92 17.12
Sarigol 7.53 12.41 32.46 23.78 15.25
N July6
45 o July 12
40| July 17
3 351 g July
3) 307 [ July 23
\i i(s): llllllll ju|y30
el 11 1 1
\"3 15 \ T : I : I : I :
10 \ . 1 . 1 . 1 . 1
5 ] . 1 . 1 . 1 . 1
; M me— A
Soldyr diged b &, U

S ged g, y3 oIS (cag0 il & 40 (F39)1 (il - USCS
Fig. 1- Field infestation means to cabbage aphid at sampling dates
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Tab. 5- Grouping of canola genotype based on field infestation index

s RS EREE W N
Genotype (Mean of infestation index)*®
Hyola-308 36.01 a 1
Hyola-401 29.01b 0.80
RGS 22.16 ¢ 0.61
Sarigol 17.81c 0.49
LSD 5% 5.909

3l o> O Jleis! o B &olol M alise Bop b slo 1Sl
* Means with similar characters have not significant differences at the level of 5% probability
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Tab. 6- Statistical analysis of yield reduction index of genotypes based on random complete blocks design in field conditions

Ol pat5 2gbio &35 4y Olay o (ubo
S.O.V. Degree of freedom Mean squares
s 4 5.167 "
Replication
o 92.191"
Treatment
ol 8.953
Error
Ayl oy 23.5
CV%

. . - . ns
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*xand " respectively have significant differences at level of 1% probability and no significant differences

ac )50 bl )3 1315 Slacieij digr ST 3 ,Shes (IR (ad L (gl (SSle (bl 2 (Gha09,5 -V g
Tab. 7- Grouping based on a plant yield loss index means of canola genotypes in field conditions

229 29 Sl ad L v
Genotype Yield loss index
Hyola-308 18.90b 1
Hyola-401 12.20a 0.64
RGS 9.90a 0.52
Sarigol 9.80a 0.51
LSD 5% 6.55

D)l oy B Jleis] pdaw b L5)l,f| AW alio gy b ola(,:Slo
* Means with similar characters have not significant differences at level of 5% probability
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Tab. 8- Calculated plant resistance index on canola genotypes to cabbage aphid

Gig)

XYz 1/XYZ
Genotype
Hyola-308 0.98 1.02
Hyola-401 0.46 2.17
RGS 0.31 3.15
Sarigol 0.21 4.59
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Table 1. List of genera and species of nematodes identified from vineyards of south of Western Azerbaijan

Slod
Identified genera and species of
nematodes

&)1d ppdigos Joxo
Sampling Place

Amplimerlinius globigerus
Basiria tumida
Boleodorus thylactus
*Discotylenchus discretus
*Ditylenchus acutus
Ditylenchus myceliophagus
Filenchus vulgaris
Geocenamus brevidens
Geocenamus rugosus

Helicotylenchus pseudorobustus

Helicotylenchus vulgaris
Mesocriconema antipolitanum
Mesocriconema xenoplax
*Paratylenchus labiosus
*Pratylenchoides variabilis

*Pratylenchus coffeae

Pratylenchus neglectus
*Pratylenchus penetrans
*Pratylenchus sefaensis
*Praylenchus scribneri

*Scutylenchus paniculoides
Xiphinema index

Zygotylenchus guevarai

ol ailateilS g (g8l IS sliog) il
Kany Village in Piranshahr, Ashkut, Bookanmantagheh, Nachit
gl 4 (g 03l VO jeghS S
15 Km to Bookan in Bookan to Miandoab road
O\Il adlaio Cadd yor
Sardasht, Alan region
oly Ltk (5 yteghS & Clyila
Miandoab, 5 Km to Police station
O 38 (Sliusgy el (ylogS (glinng) e puo
Goman village in Sardasht, Village of Hossein Tomb in Piranshahr
o3 (sliwg) Sllee
Daryas village in Mahabad
S’ (gl Sllee
Kaligeh village in Mahabad
O b (linog el
Village of Hossein Tomb in Piranshahr
Q\” ol (¢ yioghS VO Cadsd s
15 Km to Alan in Alan to to Sardasht road
S ¥ a,jg,\il,yo (oo ¥ g e oo 0 2blgo
Five, four and two places in Mahabad, Bookan and Miandoab, respectively
oo & giﬁy\ilﬁo (oo 0 gy e oo ¥ abloe oo ¥ cadid puo ¢ Joo ¥ poadily
Three, four, four, five and five places in Piranshahr, Sardasht, Mahabad, Bookan and miandoab,
respectively

o ¥ lgsilis (oo ¥ sbloe efomo ¥ sty oo ¥ Sy
Four, three, seven, and two places in Bookan, Piranshahr, Mahabad and Miandoab, respectively
o & cuid o oo ¥ Olgsilio (oo ¥ 3Ll
Three, four, and six places in Mahabad, Miandoab and Sardasht, respectively
ezl aibte (K5
Nachit region in Bookan
e ($39)9 Shl ety
Arrival to Piranshahr
O S5 (slisg) predily
Gazkak-Piran village in Piranshahr
OB (Sl & o Slgilie (Jomo ¥ ollee (Joo ¥ ST
Four and three places in Bookan and Mahabad, respectively, and from Miandoab before Kouhkhan
village
oo 4 (g 03l VO jeghS S
15 Km to Bookan in Bookan to Miandoab road
olpd g Shle
Daryas village in Mahabad
4l o)l (liwg)
Tazeh-Ghaleh village in Bookan
il LB i Sy
Bookan, beside of asphalt factory
S de g A i dllee
Mahabad, beside of egg incubatot factory
o) el (5058 0 Slpaile
Miandoab, five Km to police station

Nsbi G 3959 asy s ) ) 2 b e (sl s e Mo b S lakisS



A5 Lol (¥ o jlos (¥ o o((5559LiS aslivo 9 pole) LS cbilis 4y pid

Y.y

8 ol Ogia S EUeSE e JST wles gbaiss-Y Jgaa
Table 2. The dominant parasitic nematode species of the vineyards of south of Western Azerbaijan

o (503151 gLauilod Slaad
Number of measured nematodes

i 03] S sladiged dlani
Number of utilized soil samples

i S sbaiss
Dominant parasitic species

62
38
14
12
11

21
16
13
11
8

Helicotylenchus vulgaris
Mesocriconema antipolitanum
Mesocriconema xenoplax
Helicotylenchus pseudorobustus
Pratylenchus neglectus

Helicotylenchus vulgaris Yuen, 1964
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Table 3. Comparison of morphometric characteristics of different populations of Helicotylenchusvulgaris collected from the
vineyards of south of Western Azerbaijan (sizes in pm)

n Present study Sher, 1966 Karegar etal., 1995 Y4+ oy, Ko2 o Jacbs
62(?) ? 4(?) 22(2)
L(um)  890+188.6 (756.8-1023.5) 970 (780-1110) 865 (770-980) 955 (782-1006)
a 29.1+3.4 (26.7-31.5) 25-31 27.5(26-29) 28.7(24.7-32.5)
b 7.8+1 (7.1-8.5) 6.8-9.1 6.5 (5.4-7.6) 6.7 (6-7.9)
b' 5+0.8 (4.4-5.6) 4.6-6 5.3 (4.8-5.8) 5.7 (4.9-6)
c 81.6+18 (68.8-94.3) 63-116 77 (62-86) 78.5 (67-104)
¢ 0.8+0.2 (0.6-0.9) - 0.8(0.7-1) 0.7 (0.6-0.8)
v 60.4+4 (57.6-63.2) 56-62 61.5 (60-64) 59.8 (58.1-63)
St(um) 30.5+2.7 (28.6-32.4) 32.6 (30-34) 29.5 (28-31) 32 (29-35)
o) 31.5+13.9 (21.7-41.3) 31.7 (28-34) - 29 (27-33)
m 48.2+2.6 (46.3-50) - - -
G1 (um) - - - -
G2 (um) - - - -

PUS (um) - -
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Figure 1. Helicotylenchus vulgaris: Female (A-D). A: Anterior part of the body and esophagus, B: Lateral lins, C: The
position of fasmid and tail shape, D: A part of the reproductive organ
Mesocriconema antipolitanum (De Guiran, 1963) Loof & De Grisse, 1989
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Mesocriconema xenoplax (Raski, 1952) Loof,

1989
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Table 4. Comparison of morphometric characteristics of different populations ofMesocriconemaantipolitanum collected from
the vineyards of south of Western Azerbaijan (sizes in pm)

Present study

Loof & De Grisse, 1989  Karegar etal.,, 1995 YYAT (], Ko g (5 05!

n 38(9) ? 15(9) 79(2)
L (um) 522.8+49.1 (488-557.5) 370-800 476 (380-610) 552 (460-726)
a 11.6+1.8 (10.3-12.8) - 10.8 (9-12.5) 11.5(9.7-16.3)
b 3.9+0.4 (3.6-4.2) - 3.8(3.3-4.6) 4.1 (3.4-5.1)
R 868 (78-93) 75-91 84 (77-92) 86 (78-106)
Rst 14+2 (12-17) - 15 (13-16) 15 (13-18)
Roes 2343 (20-27) - 24 (21-26) 24 (22-29)
RV 6+2 (4-7) 6-8 7 (5-8) 7 (6-9)
VL/VB 0.9+0.2 (0.7-1.1) 0.8-1.1 0.8-1 0.9 (0.6-1.3)
% 94.1+2.4 (92.4-95.8) 93-96 93.5-94.5 94.1(92.3-96.5)
St(um)  71.9+13.4 (62.4-81.4) 66-77 70 (64-79) 74 (67-82.5)
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Figure 2. Mesocriconema antipolitanum: Female (A-D). A: Anterior part of the body and esophagus, B: The rings, C: The end
part of body, D: Reproductive organ
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Helicotylenchus pseudorobustus(Steiner, 1914)
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Table 5. Comparison of morphometric characteristics of different populations ofMesocriconemaxenoplax collected from the
vineyards of south of Western Azerbaijan (sizes in pm)

Present study Loof, 1989 Loof and Barooti, 1991  YYAT (], Se g (5,05l
n 38(2) ? 7(%) 75(2)
L (um) 572+33.9 (548-596)  400-750 540-720 564 (449-710)
a 11.2+1.6 (10.1-12.3) - 10-11 11.8 (9-14.6)
b 4.2+0.4 (3.9-4.5) - 3.3-45 4.2 (3.4-4.9)
R 10045 (95-105) 77-114 98-110 104 (94-111)
Rst 15+2 (13-16) - - 17 (15-21)
Roes 25+4 (21-29) - - 28 (24-33)
RV 7+2 (6-9) 6-11 8-10 8 (6-9)
VL/VB  1.1+0.3 (0.8-1.3) 0.7-1.3 - 0.8 (0.6-1.3)
V. 924+16(91.2-935)  92-96 90-97 94.7 (91.3-96)
St(um) 7385 (67-79) 54-87 74-80 73.4 (64-87)
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Figure 3. Mesocriconema xenoplax: Female (A-D). A: Anterior part of the body and esophagus, B: The rings, C: The end part
of body, D: Reproductive organ
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Table 6. Comparison of morphometric characteristics of different populations ofHelicotylenchuspseudorobustus collected
from the vineyards of south of Western Azerbaijan (sizes inum)

Present study Steiner, 1914  YYAS (), Kod 9 S0y IV o)) o g Jasby

N 12(9) ? 7(?) 15(9)
L(um) 679.4+54.3 (641-717.8) 600-820 686 (672-706) 705 (642-784)

A 27.9+4.7 (24.6-31.2) 27-34 26.1(23.3-28.2) 29.2(27.3-31.2)

B 6.5+1 (5.8-7.2) 6-7.2 6.3 (5.6-7.8) 5.8 (5.2-6.4)

b’ 5.2+0.4 (4.9-5.5) 4.9-5.9 4.5 (4.3-5) 4.8 (4.6-5.3)

C 34.7+2.6 (32.8-36.5) 32-52 37.7 (32-40.5) 40.4 (30.9-50.7)

¢ 1.4+0.2 (1.2-1.5) 0.9-1.4 1.3(1.2-1.5) 1.2 (0.9-1.4)

v 61.6+2.3 (59.9-63.2) 59-64 62.4 (60.6-64) 60.7 (56.6-63.2)
St(um) 26.4+1.2 (25.5-27.2) 26-30 25 (24-26) 27 (25-28)

o) 43.242.2 (41.6-44.7) 32-46 47.5 (42.3-53.8) 41 (35-52)

M 46.4+1.3 (45.5-47.3) 44-48 - -
G1l(um)  155.8+53.7(117.8-193.8) - - -
G2(um)  155.8+53.7(117/8-193.8) - - -

PUS(um) - -
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Figure 4. Helicotylenchus pseudorobustus: Female (A-D). A: Anterior part of the body and esophagus, B: Lateral lins, C: The
position of fasmid and tail shape, D: A part of the reproductive organ
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Table 7- Comparison of morphometric characteristics of different populations of Praylenchusneglectus collected from the
vineyards of south of Western Azerbaijan (sizes in um)

Present study Loof, 1991 Karegar etal., 1995 Mohamad Deimi and Mitkowski, 2010

n 11(9) ? 8(%9) 10(%)
L(um) 407.9+40.3 (379.4-436.4)  310-590 455 (420-535) 468 (400-510)

a 24.142.1 (22.6-25.5) 17-32 27 (23-30) 22.2 (18.4-24.6)

b 4.91+0.4 (4.6-5.2) 4-9.8 5.3(4.4-6.3) -

b' 4.3+0.5 (3.9-4.6) 3.6-5.3 4.3 (4.1-5) 4.4 (3.9-4.8)

c 20.2+3.5 (17.7-22.6) 14-26 21 (16-25) 22.1(18.5-25.1)

c 2.1+0.4 (1.8-2.4) 1.5-2.7 2.2 (1.8-2.6) 2 (1.6-2.3)

\ 82+0.8 (81.4-82.6) 76-88 81 (77-84) 82.5(61.2-86.8)
St(pm) 16+1.1 (15.2-16.7) 15-17 15-17 16.6 (16.3-18.8)

o) 17.749.2 (11.2-24.2) - - -

m 46.4%5.1 (42.8-50) - - -
G1(um) 30.3+8.8 (24-36.5) - - -
G2(um) - - - _

PUS(um)  12.9+3.3(10.5-15.2) - - -
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Table 2. Each of the weed density in square meters or % of total density at the beginning and end of the critical period for
corn under different tillage

wwy b ol ole oU S50 BpS Pgw 0 (555956 S0 g
Persian name The scientific name Low tillage Conventional tillage No tillage
2,93 Sl 8,93 il 2,93 Sl 2,93 sl 2,93 sl 093 (glan
S S S S S S
The critical The beginning of The critical The beginning The critical period The beginning of
period the crisis period of the crisis the crisis
g S Hibiscus trionum 48.5 61.3 48.6 60.1 33.7 24.6
(S55) (25.09) (21.17) (50.95)  (61.17) (10.47) (9.11)
piS Triticum aestivum 89.9 157.7 15 6.3 130.8 205.5
(46.46) (54.43) (1.57) (6.44) (40.60) (78.12)
PN bl Cyprus rotundus 4.7 9 2 2.3 0 6
(2.41) (3.11) (2.10) (2.37) (2.22)
o9 gl Amaranthus spp 5.7 12.1 4.4 3.8 9.7 9.1
(2.94) (4.17) (4.66) (3.87) (3.01) (3.38)
S Convolvulus arvensis 3 0 0 1 1 1.5
- (1.55) (1.02) (0.31) (0.56)
RS Portulaca oleracea 3.7 8.6 6.3 2 3 2
(1.9) (2.97) (6.64) (2.0 (0.93) (0.74)
g3 Echinochloa spp 19.3 17.8 8.9 12.7 81.9 115
(9.95) (6.15) 9.33)  (12.92) (25.43) (4.26)
ks Sorghum halepense 0 0 1 0 0 0
(1.05)
4y o Abutilon theophrasti 1.2 4 2 1.7 1 0
(0.6) (1.38) (2.1) (1.74) (0.31)
0,551 Datora stramonium 0 0 6 0 0 0
(6.29)
2y Cady Saogye Phsalis spp 3 18 3.3 3.3 2 17
(1.55) (0.62) (3.44)  (3.34) (0.62) (0.62)
s 05 Setaria spp 2.5 15 1 1 6 3.6
(1.29) (0.52) (1.05) (1.02) (1.86) (1.32)
G5 Xanthium strumarium 1.4 1.5 1 1 1 0
0.72) (0.52) (1.05) (1.02) (0.31)
IS ¢ Chrozophora spp 0 0 1 0 0 0
(1.05)
i Phragmites australis 2 0 6 0 52 0
(1.03) (6.29) (16.14)
g 035 Cucumis melo 43 15 0 2 0 0
(2.447) 0.52) (2.03)
T ook Ipomoea tricolor 0 0 1 0 0 0
(1.05)
oo Euphorbia spp 3 10.4 0 0 0 35
(1.55) (3.59) (1.3)
Iyl Brassica napus 1.3 2.5 1.3 1 0 1
(0.69) (0.86) (1.4) (1.02) 0.37)
JS oSl 193 290 95 98 322 270

Density
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Table 3- Analysis of variance of the diversity and uniformity of tillage systems and weed critical stages of

55 qalie @33l 4y $bE g
variation Degrees of freedom Camargo Simpsons
S5 2 0.05 0.15*
Tillage
s i e 1 0.03ns 0.08ns
Critical stage
Sy dl> pote 55,9 S5 9 0.002ns 01"
Tillage* Critical Stage 1
s
0.008
Error 84 0.03

Al e ()l gre pas g Ao B Y Jleis! pdaw 13 (g gxe KL NS g s e
*,**and ns, indicate significance at 1%, 5% are non-significant
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Table 4- Comparison of mean of uniformity and diversity in different tillage systems

T3

S el ¥ Ll Oy s Oogmmonw
Tillage system Camargo Simpsons” Simpsons”™
oo o539 0.44a 0.42a 0.36b
Conventional Tillage
ShyfBet 0.36b 0.44a 0.53a
Low Tillage
S5 og
No Tillage 0.280 029 0.45b

e slapllas o a3ld (ul (ke dunlie A5 3 das (5 Wiged 5 (65)9SB blie 1 4SLl 4 4297 b Ggumen (a3LS )
The Simpson index, given that sampling was significant interaction between tillage and compared these parameters between different
tillage systems in both the first (*) and end of the period (**) critical out.

i e (Y) o (50599 el 5 (V) 1) 53 (gmnponn £955 (adLi-0 Jgo
Table 5- Simpson diversity index at the beginning (1) and the end of the critical period (2) weed

S5 Hged saly $309S B g 83395 B Jylio (55,955
Sampling unit No Tillage Low Tillage Conventional Tillage
1 2 1 2 1 2
1 0.50 0.19 0.61 0.19 0.25 0.55
2 0.23 0.29 0.14 0.39 0.00* 0.38
3 0.41 0.44 0.34 0.44 0.39 0.37
4 0.13 0.65 0.51 0.65 0.25 0.18
5 0.05 0.68 0.51 0.68 0.26 0.53
6 0.63 0.60 0.60 0.60 0.66 0.81
7 0.20 0.61 0.55 0.61 0.71 0.52
8 0.26 0.61 0.53 0.61 0.49 0.49
9 0.24 0.46 0.48 0.46 0.62 0.09
10 0.18 0.47 0.06 0.47 0.26 0.01
11 0.14 0.34 0.62 0.34 0.23 0.13
12 0.28 0.21 0.54 0.21 0.67 0.15
13 0.45 0.46 0.29 0.46 0.57 0.08
14 0.43 0.25 0.38 0.25 0.51 0.62
15 0.26 0.32 0.45 0.32 0.16 0.47
digel & goe
Total sample 0.20 0.62 0.55 0.62 0.40 0.40
boeigos (xSiks
0.29 0.45 0.44 0.45 0.43 0.36

Sample mean

(»L) Lol «oS =
* Species (rare)

5 A (Sl 0y93 slagl g 1l (sl g 65y9 S g pllas
Pl —iolesl 0y S 3 sl cwd 4y /Y o oV iy
oL e (Sl 0)93 slagl g Il sl 5 65)9S B
oo el Cowd o /Veg IV ply Cus ) o5l 23 leiss
sl g sl jd Jglaie (65,98 pllas ) IS (gl (s L o)
YL WA PNV WYL L WNRYLY SV V5 TV FC I
Sy $5)sS B el gy (adls oyl dusle 5l ol s
2)9> sl Ay )3 (5,9 ST g pllas )3 85 3l LS ()

F Jgi) 9392 I3, 0 6 i (G319 3l 50 (slacile ¢ Sl

Pl 93 4 Cad (65,95 B8 pllas )3 (glaigS (slie Jlas 5l Lol
s ol Al b sdalie (il ol0sS sle s (55 S
U)l_& dug .)9.».) Jg_w L)_’I A (WP D90 dLIbJL» L;o'.a.s d‘);
S re Jolite 51 Jlo g adlllas 390 slayadls s 5l S5
bl 23

5 Sladle IS, (adld

slacide Lokl 31980 ooy Ca pol> 3ad5 5
Sy padls ol Hlade i eolatwl 65,LIST 315G asli 5l e



YV (658 lizo sloplls jo sladgle ©)d ac)j0 50 50 cbodile 519050 g £

sy e (V) 1w (60595 kel 9 () 1l 53 65 ,LIS 81550 Had i - Jgus
Table 6. Uniformity index at Camargo (1) and the end of the critical period (2) weed

S5 diged ol S50 9 Si9SBeS Jolae (55955
Sampling unit No Tillage Low Tillage Conventional
Tillage
1 2 1 2 1 2
1 0.47 0.27 0.32 0.24 0.47 0.52
2 0'32 0.29 0.39 0.47 1.00:= 0.32
3 0'35 0.33 0.37 0.42 0.52 0.33
4 0.38 0.55 0.30 0.43 0.30 0.42
5 0'22 0.58 0.26 0.37 0.48 0.51
6 0.43 0.47 0.47 0.38 0.39 0.62
7 0'35 0.60 0.38 0.32 0.47 0.47
8 0'22 0.41 0.32 0.45 0.47 0.52
9 0.43 0.32 0.21 0.29 0.38 0.55
10 0'25 0.36 0.37 0.36 0.48 0.51
11 0'25 0.37 0.43 0.37 0.29 0.25
12 0.67 0.42 0.30 0.42 0.44 0.40
13 0'34 0.36 0.29 0.38 0.47 0.54
14 0.26 0.33 0.33 0.30 0.50 0.39
15 0.30 0.35 0.34 0.43 0.30 0.34
bdigal ggene 0.16 0.24 0.20 0.20 0.16 0.19
Total sample '
digel (ke
sample mean 0.35 0.40 0.34 0.38 0.42 0.45

()3L) Lobs &oS =
* Species (rare)

Initial Critical Period  Final Critical Period
[ - Ne O v as ol

RN . i

€l
Simpson Diversity Index

e Sias S CS ST Cias S Dk
Conventia Tillage Low Tillage No Tillage

s byl pad o )5 (48550 (S (50,93 (2 9 (0] U0 )3 39290 50 Saddle (Sl (gumonw £ At L ol ) S
(Laigoi (le) (55,9516
Figure 1- Simpson diversity index values for the initial and final stages of weeds in corn under different tillage critical period
(sample mean)
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Figure 2- Camargo uniformity index values for the initial and final stages of weeds in corn under different tillage critical
period (sample mean)
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Table 7- Percentage similarity weed tillage in different ways at (1) and the end of the critical period (2) weed in corn

o9 R 155095 oS ¥ 5595 o5 Y Jglase Y Jglsio
ANSIYIELS Y$ji9Ss Low Tillage Low Tillage Conventional Conventional
Notillage1  No tillage 2 1 2 Tillage 1 Tillage 2
V59K
S9 o 100 35.16 76.94 71.18 22.38 16.89
No tillage 1
S -
YuigSt og 100 72.55 76.38 22.48 27.12
No tillage 2
V8509SE oS
. 100 90.13 40.97 38.54
Low Tillage 1
Y5956 o5
. 100 22.26 16.87
Low Tillage 2
\ Jolasio
Conventional 100 92.24
Tillage 1
¥ Jglie
Conventional 100

Tillage 2
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Figure 1- Effect of surfactants Frigate and Citogate on surface tension of sulfosulfuron and metsulfuron-methyl +

sulfosulfuron. The vertical lines on the bars show the standard errors. Letters denote statistically significant
differences as determined by Tukey test (P < 0.05).
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Table 1- Effect of surfactants and their concentrations on £Dsyand EDy, (g a.i. ha") of Sulfosulfuron and Metsulfuron-methyl +

sulfosulfuron on wild oat in greenhouse and outdoor. Data are expressed as the means. Standard errors are in parentheses at S percent
probability. R is the relative potency at EDsy. R = EDsg without surfactant / D50 with surfactants Showing horizontal displacement between curves.
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Figure. 2- Dose-response curves of sulfosulfuron, alone (m) and in mixture with Frigate at concentrations of 0.1% (o) or

0.2% (o) or Citogate at concentrations of 0.1% (A) or 0.2% (A) on the shoot dry weight of wild oat in greenhouse (A) and
outdoor conditions (B).
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Figure. 3. Dose-response curves of metsulfuron-methyl + sulfosulfuron, alone (w) and in mixture with Frigate at

concentrations of 0.1% (©) or 0.2% (e) or Citogate at concentrations of 0.1% (A) or 0.2% (A) on the shoot dry weight
of wild oat in greenhouse (A) and outdoor conditions (B).
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Table 1- Mean (+SE) duration of different life stages (day) for females of Maconellicoccus hirsutus on Chinese hibiscus leaf at

four laboratory constant temperatures

Stages / gawiy Jol

Temperature (C°)La

20 25 30 35
EQQ/e5s 14.33+0.37° 8.71+0.17°  6.33+0.25°  5.93+0.16°

Nymph 1/} s 17.1240.62° 8.31+0.23°  5.6+0.22°  6.17+0.17°
Nymph 2/ ¥ 14.09+0.67°  6.23+0.28"  55x0.28°  4.12+0.27°
Nymph 3/¥ 11.7240.73°  7.740.29°  6.00+0.28°  5.12+0.31°
Preoviposition/ s,liSess | L8 15.5240.87%  6.63+0.29°  5.70+0.36°  7.20+0.58°
Oviposition/ ¢ is p5s 17.53+0.91° 8.54+0.35"  7.37+0.33"  6.13+0.36°
Adults/ L 51,31 35.65+0.68° 20.54+0.41° 14.93+0.35° 15.87+0.52°

Life span/_s.; s 91.18+1.15° 51.68+0.84° 38.18+0.68° 36.93+0.64°

(P<+1+V LSD (9051 ) ol I gxo 35 pie oaimdyLis cndy o 50 bt g b gl uSibio
Means in each row followed by the same letters are not significantly different (LSD test, P<0.01).
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Table 2- Mean (+SE) duration of different life stages (day) for males of Maconellicoccus hirsutus on Chinese hibiscus leaf at

four laboratory constant temperatures

Stages / oy Jol 0 Temperature (C°)Ls
20 25 30 35

EQQ/ o5 15.4+0.50°  8.63+0.19°  6.70+0.29°  5.90+0.18°
Nymph 1/ \ sy 17.48+0.80° 8.08+0.18"  5.61+0.20°  6.04+0.27°
Nymph 2/ ¥ 9.10+0.46°  5.72+0.24°  4.19+0.15°  4.00+0.21°
Nymph 3/ ¥ 7.2240.34°  3.03+0.17°  2.04+0.68°  2.01+0.72°
Nymph 4/ ¥ 7.06+0.35  4.93+0.19°  3.26+0.18°  1.95+0.50°
Adults/ LIS 51,3l 431028 3152021 2.38+0.17°  1.56%0.12°
Life span/ Sx; JS  60.69+1.57% 33.67+0.48° 24.33+0.57° 21.37+0.62°

(P</+Y LSD (y905]) ol Yo ime B3NS pae osimd Ui L)y 55 aliie By b (slouSileo
Means in each row followed by the same letters are not significantly different (LSD test, P<0.01).
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Table 3- Number of generations of the mealybug Maconellicoccus hirsutus in clip cages on Chinese hibiscus shrubs at new site
region of Ahvaz in 2011
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Generation Start of End of Average of Average of RH
generation generation temperature
1 Early April Early May 28.4°¢ 38.7%
Oe5y958 Lyl gyl Lol
2 Early May Late June 35.8°¢ 34.1%
Cudigsdy| Lyl 5o gl
3 Late June Late July 37.5°¢ 35.9%
5 ) S3ye o)
4 Late July September 37°¢ 38.1%
daye Jolsl e ol by s
5 September Late October 31.1°¢ 40.3%
e JIs B 5005 ol gl
6 Late October January 17.7°¢ 46.7%
ulj Jolsl olo (63
7 January Early April 13.9°¢ 50.9%
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Table 4- Mean (xSE) duration (day) of different generations of the mealybug Maconellicoccus hirsutus in clip cages on
Chinese hibiscus shrubs at new site region of Ahvaz in 2011

by Jolpo Y Jan Y Jws ¥ o £ Jo 0 Juws T Jws
Developmental stages Generationl Generation?2 Generation3 Generation4 Generation5 Generation6
EQQ/ o5 8.4+0.31° 6.14+0.15¢ 6.2+0.20° 558+0.14%  7.03+0.20°  10.330.33%
Nymph 1/ /s 9.93+0.31°  7.65£0.22°  7.57+0.32°  6.84+0.22°  8.09+0.34°  13.67+0.61°
Nymph 2/ ¥y 7.82£0.24°  7.60+0.24°  7.43+0.23° 11.05+0.36°  7.68+0.32°  13.8+0.45°
Nymph 3/ ¥ 6.64+0.20°  7.37+0.25%  7.80+0.25%  12.21+0.65"  8.77+0.42°  14.92+0.78°

'W’” 5‘ J‘s b b
o ~ 5.87+¢0.20°  5.28+0.21° 6.4+0.35° 9.53+1.20 8.00+0.42 15.04+0.68%
Preoviposition/ s,lis

total / ggesxe 38.6740.85°  34.04+0.62° 35.40#0.65" 45.21+1.12° 39.59+0.80° 67.75+2.31%

(P<+1+Y LSD (y9051) sl Jlo sime OMi3] pic oimd s cindy yo 53 doliie Chgys b (sla ke
Means in each row followed by the same letters are not significantly different (LSD test, P<0.01).
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Figure 1- Population fluctuations of eggs of Maconellicoccus hirsutus on Chinese hibiscus shrubs at Shahid Chamran
University campus and residential complex of Khuzestan Water & Power Authority
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Figure 2- Cumulative population fluctuations of nymphal instars of Maconellicoccus hirsutuson Chinese hibiscus shrubs at
Shahid Chamran University campus and residential complex of Khuzestan Water & Power Authority
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Figure 3- Population fluctuations of adult females ofMaconellicoccus hirsutus on Chinese hibiscus shrubs at Shahid Chamran
University campus and residential complex of Khuzestan Water & Power Authority
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Table 1- Combined variance analysis of measured data of disease severity of powdery mildew on the leaves, fruit and yield in
three regions in 2014

Mean of squares <l o Sl

u,ﬁg_u\/&u ‘sbb;:? ” LS 53 5 low Wogeo 15 (5)low G Wigh 3, Slos
Disease severity in leaves (%) Disease severity in fruit (%) Yield
Place s 2 224.16** 1088.24** 0.16
Error s 9 9.17 13.27 0.32
Treatment o 3 16.79 5.17 9.52%*
oo e 6 10.89 25.58 0.68**
Treatment x Place ' ' '
Error Uas 27 9.28 12.99 0.15
(823) s 5 - 24.54 20.26 2.68
CV (%)

dopd N Jlein] o )3 5 me FF
**: Significant at level of P < 0.01.
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Table 2- Mean comparison of disease severity of powdery mildew on the leaves and fruit in three regions

Treatment Disease severity in leaves (%) Disease severity in fruit (%)
(el 0fia) | 14.72 a 25.68 a
Ardabil (Meshginshahr)
9 ol 14.43 a 18.49 b
(Khorasan Razavi)
2e2l5 9 4gkSe 8.00 b 9.22 c

(Kohgiluye and Boyer-Ahmad)

S5 b gy bol ks 31 o)l ine oglis 70 Jlainl praws 53 5S35 (gl bl a3l o S yiie G Ky JBlis gy 4 gt o sl Sl
No significant differences are present between the values marked with similar superscripts in each column based on Duncan’s
multiple-range tests with a specified significance level of P < 0.05.
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1- Demethylation Inhibitor
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Table 3- Mean comparison of disease severity of powdery mildew on the yield in three regions in 2014

o (U5 )3 (5) adgs 3, Sos
Treatment Yield (T/h)
M3 3 <10 Jailsssy 14.17 b
: , c
penconazole 0.125 ml L
52,3 Y )od
| 0B 03 T 09T 13.61 cd
: J*mf ) sulfur 2 ml L™
D e 52 3 V/0 o0
: ) M52 V10 5ilg 14.78 bc
Ardabil (Meshginshahr) sulfur 2.5 ml L '
Jio ¥ jedgw 15.06 ab
sulfur 3ml L*
A3 5> WV JolisSy 13.50 cd
Penconazole 0.125 ml L™
SIL R YIP™ 13.81 de
S5y Sl sulfur 2 ml L™
(Khorasan Razavi) 2 3 V1B s 15.36 ab
sulfur 2.5 ml L
I Y silgw
14.92 ab
sulfur 3ml L*
M2 > YO Joilssy 13.19 de
Penconazole 0.125 ml L™
ol s 4SS iobae 1315 e
(Kohgiluye and Boyer- 5 3 V0 il
Ahmad) I et e 15.02 ab
sulfur 2.5 ml L
SIL AT 15.54 a
sulfur 3ml L™
LSD 0.64488

)85 o0 by gyl i 5l ol (gino iglis D Jloin! s )3 S35 0] bl bl o Syite B S Jolis (gl oS ygts yo (sl (S0l
No significant differences are present between the values marked with similar superscripts in each column based on Duncan’s

multiple-range tests with a specified significance level of P < 0.05.
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Table 6- Variance analysis of disease severity of sugar amount and acid concentration in fruit in different treatments for
Ardabil region (Meshginshahr) in 2014

a (Mean of squares) e yo (a5be
Oyt 2l o —
SV o3l VST IRVERRT T as 4d sl Clils
' df (sugar amount) (acid concentration)
(Treatment) Lo 4 69.52** 16.04*
(Error) Ws 15 0.244 0.0165
CV (%) (1oyd) @lyuss oy - 2.32 2.37

dopd N Jlais] o j3 5 xe FF
**: Significant at level of P < 0.01.
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Table 7- Mean comparison of disease severity on sugar amount and acid concentration in fruit in different treatments for
Ardabil region (Meshginshahr) in 2014

o (5 2 05) 4 o 28 ko (52 3 05) @ 53 sl S
Treatment Sugar amount (g per L) Acid concentration (g per L)
. . 1S b b
o 2 oIV Jglissy 20.75 9.13
penconazole 0.125 ml L
; ; c c
)52 2 Vol 19.03 8.50
sulfur 2 ml L
; ; c d
)52 2 VI 5l 19.18 8.20
sulfur 2.5 ml L
; ; c d
)52 2 ol 18.65 8.05
sulfur 3ml L
. a a
bl i a2l 28.58 12.85

Control (without spraying)
5,15 oo b 5yl 51 (gl stme oglis 70 Jlazol o )3 oS3 gl ol 2 bl o S e B S i (s & pgts yo (sl Silo
No significant differences are present between the values marked with similar superscripts in each column based on Duncan’s
multiple-range tests with a specified significance level of P < 0.05.
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Table 6- The correlation between traits

s aog 0 (gjlow s S 40 (5 low S

ol as 03 lado as ) el Clile - - - -
The traits Sugar amount  Acid concentration 9” Disease severity in Disease severity in
Yield fruit leaves
4o 50 AB lude i
Sugar amount
A 3 el L 0.99ss ;
Acid concentration
4 3,8dos ~0.98 s 0,99 _
Yield
oy Sleg 02D 0.93:x 0.9Lex 0.975+ -
Disease severity in fruit
5y 2 e 0 0.96% 0.96%% ~Ads 0.99:+ -

Disease severity in leaves

2oy S Jlain] pdaw )3 I gxe i w
**: Significant at level of P < 0.01.
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Table 1- List of sapling species planted in the afforested area of Shalamzar in Alborz province, Iran.

)8 ol Sl o sole oU o3lgils 9 £

Persian name English name Scientific name Family Vegetation form
Daghdaghan Hackberry Celtis caucasica Ulmaceae oS ol e
olesels Deciduous tree
Baneh Wild pistachio Pistacia mutica Anacardiaceae oS Gl e
] Deciduous tree
Badam kohi Mountain Amygdalus scoparia Rosaceae o e Aoy
2 el Almond Evergreen shrub
Zereshk Barberry Berberis integerrima Berberidaceae oS 35 asis

S5) Deciduous shrub
Arghavan Judas tree Cercis siliquastrum Logominoseae oS 35 asis

g Deciduous shrub
Senjed Silverberry Elaeagnus angustifolia Elaeagnaceae oS Gl e
doxiuw Deciduous tree
Zabangonjeshk Ash Fraxinus rutundifolia Oleaceae oS Gl e
SuizeS ol Deciduous tree
Ar-ar Juniper Ailanthus altissima Simaroubaceae oS Gl e
et Deciduous tree
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Table 2- Mean infestation percentage of planted saplings to termite, Microceroterme gabrielis and comparative mean

Wilcoxon Scores for damage rate of termite on the studied plant species by nonparametric analysis of variance, Kruskal-
Wallis Test in the afforested area of Shalamzar in Alborz province, Iran.

P b &8 Cercis Amygdalus  Pistacia Celtis Fraxinus Berberis Elaeagnus  Ailanthus
Plant species siliquastrum  scoparia mutica  caucasica rutundifolia integerrima angustifolia  altissima
Loyd (:0ke
'\L;If ) 62.5 +ba Oc 30+1.63b 57.5+6.4a 47.5+9.5ab  33.7+23b 65+5.77a Oc
ean

infestation (%)
Oyt g oo

oslls Ul e o) CV=33.4 &l 422 F=17.16 Pr<0.0001
Aanalysis variance parameters DF=7,21
oy (1ke
Ol
34.8 0 28.58 57.5 40.62 32.9 57.11 0
Mean damage
(%)
OgeSShy et i
(©)ls)
Wilcoxon 176 94 143 195 167 154 194 94
Scores
(damage)
ST
Kruskal-Wallis Test Chi-Square=60 DF=7 Pr<0.0001
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Table 3. The frequency of sampled plant species(saplings) in different groups of termite damage
P s Wl g0 Oyl w0 yd (G 89,5
Plant species Grouping termite damag percentage
0 1-25 26-50 51-75 76-100
Cercis 14 14 2 2 8
siliquastrum
Amygdalus 40 0 0 0 0
scoparia
Celtis caucasica 16 0 1 1 22
Pistacia mutica 29 0 0 0 11
Fraxinus 21 0 4 1 14
rutundifolia
Berberis 25 2 1 1 11
integerrima
Elaeagnus 15 0 3 1 21
angustifolia
Ailanthus 40 0 0 0 0
altissima
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Table 1- Effect of different fluctuating temperatures on some germination characteristics of milky thistle
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Temperature (night/day) Germination (%) Germination rate (seed/day) Plumule length (cm)  Seedling dry weight (g)
15/5 38.23e 1.09d 1.87d 0.009d
20/10 66.89d 3.71c 5.52c 0.021c
25/15 73.34c 6.08b 8.75b 0.038b
30/15 89.17b 8.18a 9.48b 0.041b
35/20 98.48a 8.54a 12.54a 0.062a
Significantly ¢,ls_sxe faid * *k *k
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respectively*,**: Means significant at 5 and 1% probability levels
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Data followed by the same letters are not significantly different based on FLSD test.
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Figure 1- Germination percentage of milky thistle as affected by different NaCl concentration
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Table 2- Effect of different salinity levels on some germination characteristics of milky thistle

(Y90 o) gogui o (Fjlsn oy (95 5® 2) Fiailer s oo d dilw Job wals S (439
Salinity level (Mm) Germination (%) Germination Rate(seed/days) Plumule length (cm)  Seedling dry weight (g)
0 99.11a 5.28a 11.85a 0.061a
10 95.03a 5.18ab 10.32a 0.059a
20 79.87b 4.22h 8.17b 0.042b
40 67.18bc 3.48¢c 5.62¢ 0.031c
80 56.89c 3.02c 3.20d 0.024d
160 39.93d 1.67d 1.01e 0.009e
320 9.54e 0.08e 0.06e 0.005e
Significantly ¢,ls_sxe el ** *k *

203 ) 90 gaw 3 (5> sne iy 4 ST

respectively*,**: Means significant at 5 and 1% probability levels
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Data followed by the same letters are not significantly different based on FLSD test.
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Figure 2- Effect of pH on germination percentage of milky thistle at 35/20°C (day/light) with 12 hours light
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Table 3- Effect of different pH levels on some germination characteristics of milky thistle

el o0 Sl o> (59, 53 4d) (Jjeilen Cas e axdiluw Job aals SWd (39
pH level Germination (/) Germination rate(seed/day) Pulmule length (cm)  Seedling dry weight (g)
5 21.52¢ 1.98c 2.14c 0.011c
6 62.17b 4.33b 5.89b 0.034b
7 96.09a 7.08a 9.55a 0.056a
8 96.47a 7.14a 9.68a 0.054a
9 61.35b 4.12b 5.35b 0.032b
Significantly ¢,ls_sxe el ** ** *k

Lo Y daw ) (5o gxe F

*

**: Means significant at 1 probability levels
L)l w2l gyl gime MBI FLSD (5051 bl aslio CBgy> b (slmodls
Data followed by the same letters are not significantly different based on FLSD test.
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Figure 3- Effect of seed burial depthson emergence of milky thistleat 35/20°C (day/light) with 12 hours light 30 day
after planting.
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Table 4- Effect of Seed burialdepthson some growth characteristics of milky thistle seedling

M 09 GGes iy Job ddlw Job AWidy 0939 Bl 39 Blw 4 a> ady) o9
Seed burialdepth Root length Shoot length Root weight Shoot weight a
(cm) (cm) (cm) (9/plant) (g/plant) Root/Shoot

0 12.20b 12.24c 0.51a 0.49c 1.04a

1 19.25a 12.32¢ 0.59a 0.48c 1.23a

2 16.78ab 22.66b 0.58a 0.54b 1.07a

4 16.44ab 27.35a 0.57a 0.62a 0.92a

8 12.18b 17.18bc 0.52a 0.51bc 1.02a
Significantly ,ls zxe * ol ns *x ns

* k%

Sgine pie 9 2030 9 ) gaw )3 (5l NS T
** *and ns: Means significant at 1 and 5 probability levels and non-significant.
.AJ)L\J n,mb d)l%s:"" Msl FLSD 090)‘] u"]““l » alie a_§5)> L L;la:o)b
Data followed by the same letters are not significantly different based on FLSD test.
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Table 1- ANOVA results of survival percentage and dry weight of kochia affected by 2,4-D dose, salt type and ammonium
sulfate (AMS) application
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Figure 1- Interaction of 2,4-D dose and salt on dry weight and survival of kochia 3 weeks after treatment.
Means followed by the same letter are not significantly different according to LSD at 5% level.
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Figure 2- Interaction of 2,4-D dose and ammonium sulfate on dry weight and survival of kochia3 weeks after treatment
Means followed by the same letter are not significantly different according to LSD at 5% level.
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Figure 3- Interaction of salt and ammonium sulfate on dry weight and survival of kochia 3 weeks after treatment
Means followed by the same letter are not significantly different according to LSD at 5% level.
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Table 2- ANOVA results of survival percentage and dry weight of redroot pigweed affected by 2,4-D dose, salt type and AMS
application
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Figure 4- Interaction of 2,4-D dose and salt on dry weight and survival of redroot pigweed 3 weeks after treatment
Means followed by the same letter are not significantly different according to LSD at 5% level.
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Figure 5- Interaction of 2,4-D dose and ammonium sulfate on dry weight and survival of redroot pigweed 3 weeks after

treatment
Means followed by the same letter are not significantly different according to LSD at 5% level.
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Figure 6- Interaction of salt and ammonium sulfate on dry weight and survival of redroot pigweed 3 weeks after treatment
Means followed by the same letter are not significantly different according to LSD at 5% level.
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Table 1- General characteristics of applied herbicides in the experiments (7 and 24)

S e abedaslyils = N VI S
O 0,8 s
Trade name : : Recommended
Group® Site of action Chemichal family Common name and Reg\l'{s;gitlon dose per
formulation hectare
1(A) Acetyl Hydroxyphenoxy Clodinafop- Topik, 1994 0.8L
CoA isopropionamide propargyl (EC 8%)
carboxylase
(ACCase)
Inhibitors
2(B) Acetolactate Sulfonylureas Tribenuron- Granestar 1990 209
synthase methyl (DF 75%)
(ALS) or Sulfosufuron Apyros 2003 26.6 g
Acetohydroxy (WG 75%)
acid synthase lodosulfuron- Atlantis 2008 15L
(AHAS) methyl- (OD 1.2%)
inhibitors sodium+mesosulfu
ron-methyl+mefen
pyr-diethyl
4 (0) Synthetic Cholorophenoxy 2, 4-D+MCPA U46 combi 1968 15L
auxins -acetic acid Fluid
(SL 67.5%)
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Table 2- Screening wild mustard (Sinapis arvensis L.) populations for sulfosulfuron, iodosulfuron-methyl
sodium+mesosulfuron -methyl, tribenuron-methyl and 2,4-D+MCPA

< w5 olS dlaai ylals P 039 ol SWd (59 GRS aLG 2 R0
7 (w2l 31 awo,) (W2ls 31 ao,d) (WLl 51 woyd) EWRS “R” Ll
Fresh weight Dry weight

Reduction plant

Herbicide Population number (% of control) redli:i)tr:?po(lt;/o of redli:%tr:('zpo(l;/o of EWRS R” ratings
78 76 83.95 88.87 85 S
79 40 5.85 36.73 43 RRR
80 76 73.73 56.46 78 R?
82 64 46.06 55.09 72 RR
83 12 -12.01 17.09 12 RRR
90 56 53.06 52.53 58 RR
94 88 80.78 70.44 86 R?
96 8 2.16 19.08 8 RRR
97 0 -17.39 20.29 50 RRR
o 0 100 28 41.92 34.31 52 RR
%.; = 106 24 31.38 32.03 52 RRR
¥ 2 118-1 52 39.73 50.85 54 RR
% 2 118-2 28 43.43 45.54 36 RR
t s 120 32 33.71 47.24 32 RRR
128 16 38.61 25.55 34 RR
129 48 59.14 54.52 54 RR
131 66.33 63.44 74.34 76 RR
132 36 2.30 28.94 36 RRR
133 8 -38.13 -30.28 8 RRR
138 16 19.79 28.70 16 RRR
141 0 -24.14 -18.77 0 RRR
142 24 25.61 36.43 46 RRR
s 92 85.59 59.79 95 s
78 92 84.27 7221 94 §
79 48 49.75 41.19 54 RR
80 92 86.87 58.30 92 s
3 82 84 67.01 18.33 90 RR
2 83 56 53.95 48.34 70 RR
= 90 80 77.47 53.98 80 R?
© S 94 100 81.41 36.97 100 s
a3 96 24 59.82 68.84 50 RR
€2 97 24 -0.62 13.09 30 RRR
A 100 92 81.43 40.41 92 s
$ 8 106 32 40.46 46.73 46 RR
2 1181 36 37.67 54.89 44 RR
:F 3 182 12 56.69 50.53 50 RR
¢ 3 120 56 64.35 69.77 64 RR
%. 8 128 32 41.03 42.45 50 RR
A= 129 92 77.15 42.49 92 R?
5 131 80 73.63 45.76 90 R?
2 132 60 62.69 67.55 66 RR
3 133 12 9.36 22.09 26 RRR
2 138 40 57.11 57.23 56 RR
141 8 2.88 -0.55 16 RRR
142 76 71.65 67.35 76 RR
s 100 88.88 52.26 100 s

U»LMA :S 9 C,\aslfu 4 d}im.o :R? fpsl.a.a Ylis! :RR fp9l§n ks :RRR
RRR= Resistance confirmed, highly likely to reduce herbicide performance; RR= resistance confirmed, probably reducing herbicide
performance; R?= early indications that resistance may be developing, possibly reducing herbicide performance; and S= Susceptible.
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Continued of Table 2- Screening wild mustard (Sinapis arvensis L.) populations for sulfosulfuron, iodosulfuron-methyl-
sodium-+mesosulfuron-methy, tribenuron-methyl and 2,4-D+MCPA

il a5 oLS slaad als P Oig o8 SWS (559 phals oL k30
7 (w2ll 31 awo,s) (W2ls 31 ao,d) (W2l 51 woyd) EWRS ‘-’:‘;;‘,’3
- . Reduction plant Fresh weight reduction  Dry weight reduction “R”
Herbicide Population number (% of control) (% of control) (% of control) EWRS ratings
78 68 78.26 63.98 80 R?
79 12 21.57 11.35 30 RRR
80 88 77.64 68.02 88 R?
82 56 56.43 53.52 66 RR
83 0 0.11 10.71 10 RRR
90 52 60.72 52.87 58 RR
94 60 59.00 53.41 70 RRR
96 8 43.56 41.45 0 RR
— 97 16 40.78 41.00 20 RR
% 100 12 24.05 6.26 45 RRR
CEI_ 2 106 52 70.02 65.20 60 RR
E—\._, § 118-1 16 38.37 34.98 42 RRR
¥ 3 118-2 32 52.11 49.69 41 RR
g 120 40 43.46 52.59 50 RR
= 128 44 60.71 54.05 58 RR
129 68 75.72 69.48 70 R?
131 68 59.63 60.33 70 RR
132 24 47.77 36.08 52 RR
133 0 -6.32 -14.72 0 RRR
138 28 16.09 23.68 38 RRR
141 48 57.48 36.92 36 RR
142 52 57.57 51.36 54 RR
S 100 87.75 52.27 100 S
78 100 87.44 59.01 100 S
79 100 87.86 52.48 100 S
80 100 87.25 52.32 100 S
82 100 84.25 51.01 100 S
83 100 87.78 70.58 100 S
90 100 89.78 66.78 100 S
94 100 86.12 61.71 100 S
96 100 90.75 78.66 100 S
97 100 87.82 72.57 100 S
o N 100 100 87.46 59.96 100 S
"5 106 100 87.46 62.51 100 s
CU‘F % 118-1 100 87.43 67.95 100 S
Y 0 118-2 100 89.65 69.90 100 S
:’ > 120 100 88.39 66.95 100 S
128 100 88.83 60.56 100 S
129 100 89.07 63.99 100 S
131 100 82.99 57.72 100 S
132 100 85.15 65.90 100 S
133 100 86.27 63.31 100 S
138 100 86.36 56.27 100 S
141 100 83.53 57.51 100 S
142 100 83.85 63.60 100 S
S 100 90.18 73.87 100 S

U»LMA :S 9 C,\aslfu 4 J9§~m :R? fpsl.a.a Ylis! :RR fp9l§n ks :RRR
RRR= Resistance confirmed, highly likely to reduce herbicide performance; RR= resistance confirmed, probably reducing herbicide
performance; R?= early indications that resistance may be developing, possibly reducing herbicide performance; and S= Susceptible.
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o Jlegls slass yials Jlls Jsb ol 2 B30 e
(w2l 51 woy) [ REYWR{ IRV “R”
Population seedling number reduction  Seedling length reduction “R” ratines
(% of control) (% of control) g
76 0 14.40 RRR
86-1 73.33 77.21 R?
86-2 0 9.16 RRR
90 60 65.38 RR
91 100 87.23 S
101-1 86.67 80.37 R?
101-2 80 67.18 RR
106 6.67 7.66 RRR
109 80 83.70 S
111 73.33 83.70 S
112 0 15.95 RRR
117-1 40 37.04 RR
117-2 6.67 12.87 RRR
119 80 66.59 RR
125 80 70.01 RR
126 13.33 13.69 RRR
129 40 11.14 RRR
136 93.33 88.49 S
137 60 34.99 RRR
S2 73.33 81.21 S

RRR= Resistance confirmed, highly likely to reduce herbicide performance; RR= resistance confirmed, probably reducing herbicide
performance; R?= early indications that resistance may be developing, possibly reducing herbicide performance; and S= Susceptible.
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Figure 1- Distribution map of resistant and susceptible wild oat (Avena ludoviciana Durieu) (a) and littleseed canarygrass
(Phlaris minor Ritz.) (b) populations to clodinafop propargyl
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5- Brassica napus L. var oleifera, rapeseed, Colza
6- Blackleg
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8- Polymerase Chain Reaction

3Lj ol L olae s &ygmo a4yl (siS (5 4050
il So9dl gusy Uy z,L8 ol osd o3 posiiSs
Jolb SaS  slapd 5l Bgyign g0 4 dBlu g adgl (S
¥V 5 8) )3 1) S5y olow (slapgaiSy b olyon Sy g adgl 03
Ll )3 pedgdguy 9 prdeiSy JS5 93 40 b o5 )8 0l
by b peicSo 50 odd dg slSl ccusl aiily 1) o4l
i J) 8 355 GBI 1 abisS Lold s oy o b
S e i a3 ) Jbb oo 2 o sl 525 (550
3 Jol g adl jlnd o )3 g 00 Gisu S g
(V5 515 Conld ygum Sl

ol L. maculans 453 buwgs (5)lew (o908 job 4 4 )31
4555 93 4 gy ()l &5 W30 LS g0 Jg 39850
S 5 g ol Gl (5l ke 5 Bl o o 4y S
93 'yl &S 345 0 dl>u! L. biglobosa L. maculans 4s5 43 |
(ol S (alerdan (JeSge Clogiad bl o
(S e S by 50 AlSS) W)y g A5 Ay Co g
SSi Sl 51l pLE)) (o) 4yl laS i g5l 5 4Bl
ady b L maculans 15 )Lew sl i (V2 5 V) Lo oo
5 «dly L. biglobosa 1 s e pe (sl aslis 4 s (5505
b awslis ;o L. maculans 5 uus o Wg alisS,y cuis lase )
Sylad L b)) o el g gy Gh5uS L eplil S 468
15 2] T oS 05,5 a8 o 5 a8l e 4Bl 4l yas SOl
5Ly oo o] dBlis 3o 4y g aBlos YL glacuond b3 b bls)|
>lss il Leptosphaeria cozes (555UsS polie jobods (V)
Ladl )3 (S45 pasiadio s 99 5 00 () s LBl
09t < i) lomt 1 9 i) lam 0955 50 lyie @ g 4l g
0935 ¢ i lics o s Vb (Al lows { mS g b g S
{TY 5 YA DD ) Gl 00 5yme " nalee ji 5 plee B g A
9 S5 aloadon (S5l 5 coulid v Sl ey
il )> SNSl 09,5 95 (nl SSE sl Joge s S )lo
Tl e $Lrog,S )3 5 e Camen g o oslial i
(Y 5 A OF OY ) Sgde pasede

e 3 (58 STy ell 1y (i lon sloise]
Conl dyio (181 2Bl 5| (399000 3luss g9y (2ljsslen slrog)S
oasis ) (S8l eBl g9y arle oli)len 13 G505y

1- Cotyledon

2- Virulent and avirulent

3- Tox0 ,Tox+

4- HV, WV

5- Aggressive, non aggressive
6- Pathogenicity groups=PGS
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4- Potato Dextrose Broth (PDB)
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1- Quarter Potato dextrose agar (QPDA)
2- Distilled Water agar (DWA)
3- Chloramphenicol
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Table 1- Primers used for PCR assay to confirm the identity of Leptosphaeria species and their pathogenicity type
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5-CATAGCAAGTGTGCATCG-3
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Table 2- Morphological and molecular characteristics of L. maculans isolates of North Iran
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12 Kordkoy Leaf 94/1/10 3.00a 5 : :
13 Ral 5525 S 93/12/3 2.3 abcdefghijk 5 . .
Kordkoy Leaf
-)l‘-l)“'“> 5535 Sy
14 Kha Kordkoy- ' 2.933 ab + +
5
khatirabad Leaf Safa4
-)l‘-l)“'“> -695.))5 a5l
15 Khal Kordkoy- 2.866 ab 3 + +
khatirabad Stem Safa/4
w9555, 6l
16 Nod1 Kordkoy_ Stem 04/3/8 3.00a 5 nt nt

nodijeh
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ol55l5 — o), 550 Sy
17 GlolA Mazandaran- Leaf 94/1/12 2.1 Cdefghljk 6 + +
Galogah
o515 — 5L Lo
18 Glo2A Mazandaran- Stem 94/2/3 3.00a 5 + +
Galogah
o555 - 5L ol
| .
19 Glo3 Mazandaran- Stem 94/2/26 2.63abcdef 9 + +
Galogah
JReide —Ol),\j)‘Lo ‘5);
20 Behl Mazandaran- Leaf 94/1/12 2.73abcd 2 + +
Behshahr
JReide —Ol),\j)‘Lo ‘5);
21 Beh2 Mazandaran- : 2.5 abcdefghl + +
4/1/12 1
Behshahr Leaf Sa
55 Sy N
22 Gl °© 2.1 cdefghijk v .
Gorgan Leaf 93/12/5 gt 1
5,5 Sy i
23 G2B © 2.1 cdefghijk nt nt
Gorgan Leaf 93/12/5 ghy 2
55 Ll N
24 G2C c - 2.00 defghijkl ¥ N
Gorgan Residue 94/11/3 gn 2
55 ablo
25 G3 v 2.66 abcde + +
Gorgan Stem 94/3/1 2
g =55 @l .
26 Toshl ey o 2.4 abcdefghijk + +
Gorgan- Toshan Stem 94/2/11 gt 5
27 1 oig —ol S S 94/10/11 2.6 abodefg N N
Gorgan- Toshan Leaf 4
: Y5~ 55 s
28 2 onr o > 2.53 abcdefgh + +
! Gorgan- Toshan Leaf 94/10/11 g 4
g =55 =
29 33 ory o ” 2.56abcdefgh + +
Gorgan- Toshan Leaf 94/10/11 g nt
g =55 =
30 5] ory o ” 2.83abc + +
Gorgan- Toshan Leaf 94/10/11 nt
g =55 Ll
31 AshiA o s 2.56 abcdefgh v .
Gorgan- Toshan  Residue 94/10/11 g nt
g =55 &
32  AshiB ey o ? 2.76 abc + +
Gorgan-Toshan Leaf 94/10/11 nt
g -5 )5 s
33 As ¥ T s 2.8 abc + +
Gorgan-Toshan Leaf 94/10/11 4
Sy =55 <5 ;
34 Tosl Gorgan_ ’ 2.83 abc + +
94/2/11 5
Toskestan Leaf
oSy =55 Sl
35 Tos2 Gorgan_ Stem 94/2/11 2.83 abc 6 + +
Toskestan
OlSwgs =055 6l
36 Tos3 Gorgan- Stem 94/2/11 2.76 abc 6 nt nt
Toskestan
SISk 5 5 5
37 Esfl Gorgan_ Leaf 94/1/14 1.261 5 + +

Esfehankalateh
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38 Esf2 mé;wm“ Sl 2.83 abc
organ— 4 )
Esfehankalate Stem 94/3/8
SIS gk 5 5 "
39 Esf3 Gorgan— " 2 defghijkl
Esfehankalate Residue 94/10/20
RRYLERTE <6l
40 Gor Gorog- Stem 94/3/8 2.8 abc
Fazelabad
A e - olhbjle P
41 Mazl Mazyaran- L f'f 93/10/24 1.5kl
Aliabad €a
A e = olhbjle il
42 Maz2 Magzyaran- 2.4 abcdefghijk
Aliabad Stem 94/3/8
_ A e Sy N
43 HajlA 1.77 ijkl
4 Aliabad Leaf  93/11/17 i
_ A e sl N
44 HqjlB ‘ 2 defghijkl
4 Aliabad Stem 94/1/14 ghij
bl e Sy
45 KorlA 2.93ab
x Aliabad Leaf 94/1/14
A e sl
46 KorlB : 2.93ab
o Aliabad Stem 94/3/8
JL{I s Sy B
47 KorlD 2.33 abcdefghijk
Aliabad Leaf 94/1/12 gniy
O OB oLl e Bl ;
48 Khan Aliabad- 2.83 abc
94/1/4
Khanbebin Stem
J-R RN L
49 Dall Daland- S 94/1/4 2.5 abcdefghi
Azadshahr tem
seasljl —aids P
50  Dal2 Daland- ” 2.933ab
Azadshahr Leaf 94/10/9
Lol a8l
51 Ram1l o= 2.83 abc
Ramian Stem 94/1/4
53130 S
52 Biml A3 x 2.83 abc
Azadshahr Leaf 94/1/4
W5 ,
53 GOL1 Gonbad S 2.66 abcde
Leaf 94/1/4 )
25 sl .
54 Gol i 2.5 abcdefghijk
Gonbad Stem 94/2/12 gny
25 a5l
55 Go2 i 2.5 abcdefghij
Gonbad Stem 94/2/12 ghy
Cuddgh
56 X (sl Leafs,, 293ab
Minodasht 7 931211
Cuden S
57 M1 2 ’ 3.00a
Minodasht Leaf 93/12/1
Cuden S
58 shi . ’ 3.00a
Minodasht Leaf 93/11/17
BN Stemasl
Cawdd
59 Dale ~ 2.76 abc
Minodasht 94/2/16
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60 B1 N 3.00a + +
Minodasht Stem 94/2/3 5
S Sy ;
61 EM1 2.5 abcdefghi
Galikesh Leaf 94/2/26 g 4 * *
SIS ol
62 EM2 2.8 abc + +
Galikesh Stem 94/2/26 3
S Ll .
63 Gal6 1.91 efghijkl + +
Galikesh Residue 93/3/12 gn nt
SSJE Lbls "
64 Gal8 2.26 abcdefghijk + +
Galikesh Residue 93/3/12 g 6
ohﬁ—d@@ L
65 Gal9 Galikesh- i 2.66 abcde 5 + +
93/3/12
Talostan Residue
o855 - s I
66  Tanl Galikesh- Leafs,,  94/2/25 2.5 abcdefghijk * *
Tangeh 3
S - 188 &l 94/2/25
67 Tan2 Galikesh- S 1.6kl + +
Tangeh tem 6
] Leafs,, -
68 Dah1l Kalaleh- 04/1/14 2.18 deefghUk 5 + +
Dahaneh
any —dMS Bl
69 Dah2 Kalaleh- Stem 94/3/10 2.9ab M + +
dahaneh
Pish3A oSy —
70 ; Kai‘;mﬁ% S 2.1 cdefghijk . N
A 94/1/14 ' 4
Pishkamar Leaf
71 Pish3B e L 2.26 abcdefghijk : :
IS Kalaleh- .20 abcaergni)
nt
Pishkamar Stem 9413110
72 FATDE Sy 94/1/14 2.2 bedefghijk nt + +
Kalaleh- Feragi Leaf

203 A o )3 55 ze BMBT (gl gty 53 S yiidie gy baliel (0 K, 53 9 Ve "C lod 0 PDA S oo 3 ()05 9, Vil day ogeduse 235 (@
9 75,00)5 O SBSS) St p)lazg pow 09,5 ¥ 5 ¥ s iuSBm); o8 S LSt - i) S pie =1 F B) gy dp 5 4SS, g (€ il o
o551 g (LmacF/ LmacR) olais! $5lel s b (j2iSTg(d andb o obow b olgad o dbj 4105, JuSts b (claalie 4 bgpe b g g 09,5 —F ¢ O ¢ ologed
Nt onss Gilejl 45,87 J5 g9y odnlie JB b i DA+ a5 3590 3L 03180 5 (A 09,5) e s 55T i b STy 5L i ¥YE ass g0 2L
a) Mycelial growth rate was measured for 7 days at 22°C in dark, b) Means within the same column followed by the same letter are
not significantly different according to Least Significant Difference, c) pigment formation and a score of 6 groups according to Voigt
et al (26) 1. for no pigmentation, 2. for low pigment formation, 3, 4. for inter-mediate pigmentation, culture fluids between yellow
and brown and 5, 6. for high pigmentation, culture fluids between brown and black (d) Fragment with the specific primer pair
(LmacF/ LmacR) expected size (334 bp) visible on agarose gel (+), Fragment with group A specific primer pair expected size (580
bp) visible on agarose gel+, nt = not tested.

1505 03901 (gLl 9 S o cdBlw 31 00d (55910 L. Maculans glaaslas (glaw y iy (il g 4300 - Jgun
Table 3- Variance analysis of mycelial growth isolates of L. maculans (stem, leaves and residual)

Oyt 2ol Sla o gg02x0 SUM d"'}i ay® Olayyo (ke E. Value
Source of variation square Freedom degree Average square
4l1» Isolate 39/521 72 0/549 4/351"
s Erorr 18/041 143 0/126
Js Total 57/561 215

(significantly differents) x5V gaw j3 ;g 45 smetitsit
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YYE WU JaSid g Lm (LmacR, LmacF) aolaid! 51l cés b basls WiSTg (0, iy 49 YA °C bod 45 PDB ol cuiiS bawxo 45 (1
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bp DNA ladder

Figure 1- Morphological characteristics of Leptosphaeria maculans a,b) colony of fungus, Pycnidia and Single cell conidia out
of pycnidia. c¢,d) Pseudothecia and ascospores of Leptosphaeria maculans. e, f) Groupl Haj1A isolates without pigmentation,

Group 6 Bim isolate by high rate formination of pigments range in Potato Dextrose Broth at 18°C in the dark. g) using the
specific primer pair Lm (LmacF/ LmacR) and Lb (LbigF/ LbigR) L. maculans (334bp) but no L. biglobosa appeared (444

bp).h) PCR amplified fragments of canola seed samples using the specific primer pair A (highly virulent) and B (WV), HV
(580 bp) but no WV (1900 bp) (right); M-100 bp DNA ladder.
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L (A i) sloesbis oy loped U5 )5 4, JiSis
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22,5 A 05,8 )3 ialejl cnl 53 adllles 350 (slacplix 4|
LM ol e aSaiily 1y alaSs, Jslis o Ulgs gl ey i1
ogde ] ;3 4 39y 0 ooly (L 55 (Ve) ALiiS (gla gy 5o
2 Slogtd jo )8 Al JoSis 4y BB oS slaylin syl
L5355 a0liS 35 A 08 (slaapbin cisg: 39,285 Sl Jgbeo
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(YerR Ve V) ai3S clalu 5 50 0asd U355 ol loss
09)5 2 iy 4 i len 09)5 (igeil e A5l slaelix
09,5 4y laio Sy g 5 ) 8 PGT 5 PG-4 i s ke
355 PG-1(L. biglobosa) 15 s lew

L. maculans slawlas )y ;3 S0l lis 35 b oy clidgu
b y> Jg iS5, LSl 4 o8 5T lama )3 laaylis (goluss
eled by > lasce cpl anagwl s g sl |y LUlg pIV8
e g o |y WSS JeSis cp plin)) sl 0392 13536 5
ST 00 )18 (alicsslon laces S (sl 048 (e (35
g 00y @lo buome 13 ALK, sl Hiolejl 3)90 el slacli
Tuzo (e ds cplpls wide oUle ol 486 oS sla s
90395 ysine (i C3u) S padls elul p b ewigl
O 9 e pasedl (sl il 09)5 (e Caa o
3 sl sl anllas gl (VY 5 VA VF) 305 oo olitl ol
Sy alex jl ol iliee glaplil > 2licsslon sloges g
0313 51,8 (y 2 3)90 Gl Jlod 53 039l 151 lalS Ll g 4Bl
9 48l (sl gy b aglie ) adg) oSy iy b, I g sl
oL i ola i Syl 5 i8S (gldd 4 b ey cde 4 S
(V) ol o oaliwl il oo ol5cs )l 905l 5> 2bs)) BB

L. maculans g, cbalas 4 Cous 135" 31,5381 o8| wighd WiiSTg-€ Jgan
Table 4- Phenotype interaction of rapeseed cultivars on the fungal isolates of L. maculans.

. ol ny w . . 3, Comlua
ool S o8y 895 52 @l M T Su:i’e cbility of
(Scale) Description of causes symptoms by isolates on rapeseed differential cultivars cSItiv ar y

- f9L°A
No darkening around the wounds ’
Resistant
. i S50, o yools e 055 oo BB (05 59,5
Limited blackening around the wound, a faint chlorotic halo may be present
3 (o skl B 1/8 3935 53 Jlab) SS9 15" dlla ol pon (05 59,S5 (sl Cunglie
Dark necrotic lesions, a chlorotic halo 1/5-3 mm in diameter may be present Intermediate
5 Jagly asls glly o deo O B Y dgds j0 b5
Lesions 3-5 mm in diameter
7 S 09 0 gl 4l b (g ySE 8L pa e B LY o3 ol

Lesions 3-5 mm in diameter, sharply delimited by a nondarkened margin

Susceptible

9 ol 9y pasetie WopgaiSin b sia oo B 51 (i a5
Lesions more than 5 mm in diameter, accompanied by profuse sporulation

BI85 4 (595 2 Wl (igid STy olesl L macUlans g8 sarlan ol low o oS =0 Jgo
Table 5- Determination of pathogenicity group isolates of Leptosphaeria on the basis of phenotypic reaction on differential

cultivars
i lon 09,5 =T Pt Ly
Pathogenicity group Quinta Glacier Westar
PG-2 (1)(tawls)3-6 (R)(pstis) 0-2 (S)(bes) 79
PG-3 (1')(lawlga>) 3-6 (S)(wls) 7-9 (S)(ws) 7-9
PGT (S)(wles) 7-9 (1) (lawlga>) 3-6 (S)(wus) 7-9
PG-4 (S)(wles) 7-9 (S)(wles) 7-9 (S)(wles) 7-9

R= Resistance, I= Intermediate, S= susceptible
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Table 1- Cotyledon reaction of differential cultivars with selected Leptosphaeria maculans isolates and detection of
pathogenicity groups.

@y, bl 41K L alas o VS Lo sy PG o213yl 09,5
Row Geographic location Isolates Glacier Quinta Westar ) -
1 o G2B | s s PGT

Gorgan
2 o G3 R | s PG-2
Gorgan
3 ol Ash1A s s s PG-4
Gorgan- Toshan
4 b pile —ol5 5 HALA | s s PGT
Gorgan- Hashemabad
5 e A4 S | S PG-3
Kordkuy
6 S5 AK1A S S S PG-4
Kordkuy
7 S35 AK1B S S S PG-4
Kordkuy
8 S5 MAD1 R | S PG-2
Kordkuy
9 P K1 s s s PG-4
Bandargaz
10 Ul e Haj1A S S S PG-4
Aliabad
sl —ads
11 Dal2 | S S PGT
Daland- Azadshahr
5]
12 A Bim1 s s s PG-4
Azadshahr
13 5 Goll | s s PGT
Gonbad
14 S Gals s s s PG-4
Galikesh
15 S Gal9 | s s PGT
Galikesh
16 e Tan2 s s s PG-4
Galikesh- Tangeh
17 Sy~ Pish3A R | s PG-2
Kalaleh- Pishkamar
18 B985 ol site GlolA s s s PG-4
Mazandaran- Galogah
19 Mazandaran- Galogahsl5sls — -/ ,5l Glo2A S | S PG-3

Wlodds asuie (V) 930,89 o8 hey AL+ g 430 (wlel 3 (S17-9) Lules 4 (11 4-6) Lawlgas (R 0-3) polie lgic & o 28Ty
Reactions are classified as Resistant (R:0-3), Intermediate (1:4-6) and Susceptible (S:7-9) according to phenotype scale of 0-9 (Chen
and Fernando 2006).

aslas 3 5 (L. maculans PG-2 15 s5law 09,35 4 (3laio
9 Eaeis D BMA] .l 030 PGT (Sl5065kews 09,5 4 3lxio
(ol g ol luld 4 bgyjo (Sao lics)lon sloog)S (1STy,
o Ylaisl g 43l (gilow Ca e 9 (1dS g (Sl 03 €95
Jlazsl 4515 (clayicy ey (sleigas B o ey pie e

JB Jlgie glaJlo (b ol 09)5 ys Jloin! b

J=3 sl Jlo sla ooy b duasliie )3 85 (g psbots sl (o iy
ol g (1iSly sl (V2) a5 (ool 0 Lo
iz )lag (Bl pB)I L S 5 olpasile bl 51T 4yl
las SO (L. biglobosa) PG-1 (sl s lew yué 09)5 & bgyye
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o3 5) WS 03, 69,PG-2 wlis (B .95 UsS saylus b zdli 51 uas 39, VY Brassica napus g

= sbow 09,5 )3 S 45 55 9 (PG-4 5 PG3) 5,1j1 3 o 5959

:
oS 59y (a9 (ASTy -Y JSW

9 S35 05 5) S 08y (59, PG-4 asla (Ceyopw! (19 Lamwgio 05151 L 0 §) LS o8 (59, PG-3 auliar (D eyl (y9os 9 S ,S5
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Figure 2- Interaction phenotypes on cotyledons of Brassica napus observed 12 days after inoculation with different isolates of
Leptosphaeria maculans. a) PG-2 isolate on Glacie cultivar (necrotic, nonsporulating lesion), b) PG-3 isolate on Quinta
cultivar (medium size lesions, nonsporulating), c) PG-4 isolate on Westar cultivar (large, sporulating lesions), d) PGT isolate
on Glacier cultivar (medium size lesions, nonsporulating) shown by arrows.
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Table 1. The names of 34 fungal isolates used to assessment of antagonistic activity

lae 0l W95 9 o wlae 0l WS 9 o
Isolate No Genus and species Isolate No Genus and species
6 Candida parapsilosis 83 Fusarium oxysporum
8 Fusarium equiseti 93 Candida sp.
11 Plectosphaerella cucumerina 97 Fusarium oxysporum
12 Fusarium oxysporum 109 Fusarium solani
14 Fusarium solani 111 Candida parapsilosis
18 Fusarium solani 113 Fusarium oxysporum
19 Candida parapsilosis 123 Fusarium oxysporum
27 Alternaria alternata 129 Fusarium equiseti
30 Alternaria alternata 140 Candida parapsilosis
40 Plectosphaerella cucumerina 141 Chaetomium sp.
49 Cylindrocarpon sp. 144 Candida parapsilosis
52 Ulocldium dauci 145 Fusarium oxysporum
56 Fusarium equiseti 147 Fusarium oxysporum
62 Fusarium solani 151 Beauveria bassiana
63 Fusarium solani 152 Lecanicillium muscarium
66 Fusarium equiseti 153 Paecilomyces sp.
76 Candida parapsilosis 154 Trichoderma atroviridae
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Table 2- Variance analysis (mean of squares) of chitinase enzyme production ability evaluation for 34 fungal isolates
in chitin-agar medium
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** Significant at 1 % probability level.
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Figure 1- Mean comparison of chitinase enzyme production ability evaluation for 34 fungal isolates in chitin-agar medium
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Figure 2- Halo diameter difference of ten fungal isolates in chitin-agar medium as sample



FAV oo (@M o wlod (695 (208 gL &Iz (B (ST 03,

SR o3l byl 45 G. rostochiensis ade (B salas Y€ 51 (Olapo (10K5bo) (il lg @1 356-F Joua
Table 3- Variance analysis (mean squares) of effect of 34 fungal isolates against G. rostochiensis in vitro.
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Figure 3- Mean comparison of effect of 34 fungal isolates against G. rostochiensis in vitro

Figure 4- Parasitized eggs and larvaes by T. atroviridaein water-agar medium
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Table 4- Variance analysis (mean squares) of effect of 34 antagononistic fungal isolates of G. rostochiensis on morphological

charactristics of potato
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(percent)
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Figure 5- Mean comparison of effect of 34 antagonistic fungal isolates of G. rostochiensis on cyst nematode population

in greenhouse isolatel: control (potato with nemathode and without fungus), isolate 2: control (potato without
nemathode and fungus)
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Table 5-Mean comparison of effect of 34 antagonistic fungal isolates of G. rostochiensis on morphological charactristics of

potato
. ee . Si 04 dlawi
aigydg  HSEOB gy el S 0 fo song) | 2 3Skes
; s o glaoll (493 3 888)
wha (Rogil)  ERRRS) (g ) SRR Number of (€523 &%)
Dry weight . (g 45 0,5) umber o ot
Isolate Root length y t Plant height 4 tuber Tuber yield
(Cm) ( “I’gm_l) (Cm) Dry weight shoot  (Tuber in (g plant™?)
gp (9 plant™) plant™)
i 2ald 19.30+0.28° 5+0.11° 29.33+1.45° 50.24+2.91° 9.33:0.33°  292.10+10.53"
Control, potato
154 15.44+0.39% 4.16+0.25° 22.67+2.33°¢ 48.47+0.73° 7.67+0.58" 271.60+11.60%
153 15.12+0.56“ 2.99+0.10°" 22.33+1.86°° 40.89+0.81° 7+0.33%¢ 261.43+8.30"¢
152 15.09+0.94% 2.62+0.10™" 22.33+2.73°¢ 30.05+0.55%" 6.67+0.33°°¢  261.77+5.04>°
151 17.45+0.31® 3.76+0.02° 25.33+1° 46.74+0.06° 7.33+0" 271.1044.20%
147 10.12+0.35™ 1.82+0.04™° 17+0.33" 14.64+1.73"° 4+0.33" 220.01+3.72M*
145 15.30+0.07% 2.82+0.06%9 20.33+0%" 28.56+1.02%¢ 6.33+0.33%" 256.80+3.50°¢
144 14.78+0.02°°¢ 2.3620.10" 2040 30.48+0.91%" 6.67+0.33¢  262.30+9.81°
141 10.84+0.39%" 2.06+0.05%™ 15+1.67%° 18.20+1.45% 4.33+0.33""  230.0845.77g-j
140 16.01+0.13 3.41+0.02% 23.33+1.53%¢ 31.76+2.18° 7.33+0.33"  262.73+10.15"¢
129 14.46+0.93°" 2.64+0.09™" 22+1.45"F 27.70+1.13%" 5.67+0.33°"  259.60+3.34"*
123 10.78+0.04 %" 1.61+0.16° 12.67+1.67™° 13.57+4.13™° 3.67+0.33" 214.47+11.86"
113 14.39+0.19¢F 2.47+0.34% 21.67+1.53% 25.56+0.38%" 6.67+0.33¢ 254.93+5.78"
111 10.29+0.84"" 2 +0.03%" 17+1.33" 17.25+0.95™ 4.33+0.33" 227.53+6.84%1
109 12.29+0.15 %X 2.11+0.30"™ 16.33+1.20™ 20.71+0.58% 4.67+0.58"%  240.44+11.84%"
97 10.32+0.91"" 2.06+0.09%™ 16.33+0.58™ 14.68+2.39"" 4+0.33" 225.81+2.64%%
93 14.08+1.18°" 2.81+0.35%9 22+1.45>7 26.71+0.67™ 5.33+0.33" 243.98+9.08°¢
83 12.58+0.81™ 2.12+0.06'™ 17.67+1.86"* 21.31+1.92 4.67+0.33"%  240.77+4.05%"
76 17.44+1.22% 3.47+0.04% 23.67+0.88" 36.74+0.76° 7.33+0.33 264.10+0.22"¢
66 10.15+0.60™ 1.83+0.02™" 11.33+1.45° 10.92+1.36™ 3.67+0.33" 208.3623.17%
63 10.6520.98%" 1.65+0.04™ 12.67+1.67™° 12.99+0.26™ 3.33+0™ 210.33+3.33%
62 13.01+0.78° 1.91+0.07™ 16.67+0.88" 20.50+1.22 5+0.33% 233.33+1.54"
56 12.17+0.82" 1.57+0.15° 11.33+0.88° 10.61+0.94" 3.33+0.33™ 203.23+12.80%
52 11.77+0.26"™ 2.09+0.04%™ 15.33+1.20%" k819.21+0.56 4.33+0.58"  238.32+12.50°"
49 14.40+0.45°" 2.54+0.06%" 20.33+1.45°%" 31.23+0.10% 6099 255.10+0.21°"
40 14.19+0.42°9 2.10+0.09™™ 15.33+1%" 20.17+1.49% 5+0.33% 242.30+13.12°"
30 12+0.25"™ 2.22+0.02" 18+1.679% 23.65+1.04™ 4.67+0.33"%  242.83+14.52°"
27 14.49+1.28°" 2.31+0.04™ 23.33+1.20° 28.04+2.64%9 6.33+0.33°T  257.03+12.98"¢
19 13.83+0.74°" 1.82+0.09™° 18.33+1.67™ 23.43+1.45" 4.67+0.67"%  243.69+1.26°¢
18 15.14+0.30 3.16+0.10% 13.33+0.33"° 27.35+1.83%" 5.67+0.33°"  244.64+10.72%¢
14 14.37+0.54 ¢* 2.55+0.17%1 19.67+0.88%7 12.73+0.09™ 5.67+0.33%" 254.80+1.87°"
12 9.28+0.21" 1.77+0.03™° 11.67+0.67" 10.55+1.57° 2.33+0™ 202.89+2.58%
11 14.090.70°" 2.300.13"* 19.33+2.08"" 28.02+0.71%9 5+0.58%1 243.7748.42°9
8 10.16+0.04™ 1.85+0.14™" 12+1.33" 14.25+1.44"° 4+0.33" 222.91+13.43%*
6 17.41+11.1ab 3.66+0.08° 21.33+0.67°" 28.42+0.20%9 7.33+0.67" 268.40+3.93°
Slos sals
Control, 7.10+0.10° 1.05+0.03° 80+0.15".4 5.67+0.33 1.67+0.33" 171.04+1'
nematode
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Means followed by the same letters in each column are not significantly different according to Duncan's multiple range test (p<0.05).
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3- Hydro Thermal Time (HTT)
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1- Thermal Time (TT)
2- Growing Degree Days (GDD)
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2- Sorghum halepense

3- Amaranthus retroflexus

4- Euphorbia maculata

5- Portulaca oleracea

6- Brassica napus

7-Mean emergence time (MET)
8- Emergence rate index (ERI)
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1- Abutilon theophrasti
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Table 1- Estimated Parameters and Fitted indexes of 3-parameter logistic function to cumulative emergence of different
weeds against thermal time in different tillage systems of soybean

i e ad ‘55’9_66 SR axse bse XO0#se R%dj RMSE
Weed species Tillage systems
Abutilon theophrasti Tillage 2.72+0.08  -17.24+8.82  483.70+7.57  0.98 0.54
aygls No Tillage 2.47+0.08 -18.26+11.23 485.45+9.18  0.98 0.49
Amaranthus retroflexus Tillage 5.92+0.27 -2.53+0.60 45.91+3.96 0.97 131
gl No Tillage 5.48+0.22 -2.62+0.57 45.75+3.50 0.97 1.22
Brassica napus Tillage 47.06+1.97 -5.304+2.61 241.24+29.96 0.92 11.10
1518 No Tillage 44.63+2.06  -4.72+2.15  244.48+29.52  0.92 10.22
Euphorbia maculate Tillage 5.48+0.07 -8.58+1.33 344.09+6.24  0.99 1.34
odulgd ygudy No Tillage 5.12+0.06 -8.89+1.42 341.41+6.50  0.99 1.27
Portulaca oleracea Tillage 6.15+0.03 -8.52+0.62 380.99+2.27  0.99 1.43
FLJES No Tillage 4.71+0.03 -8.14+0.57 387.45+2.55  0.99 1.06
Sorghum halepense Tillage 2.35+0.003  -8.40+0.34 187.81+0.33  0.99 0.62
&8 No Tillage 2.54+0.003  -8.63+0.35 188.30+0.31  0.99 0.67
se(Standard Error) a: upper asymptote b: slope of curve Xo : GDD to reach the %50 cumulative emergence

23 Blidee jp0 sile gy daoyd 0v (6l L 3y90 (R M) 59 42,3 (i 9 (£ 9 ¥ O¥alae) g,y sl Y Jgua
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Table 2- Emergence indices (calculated using equations 3, 4) and cumulative growing degree days required to reach 50%
emergence of different weeds in different tillage systems of soybean

Oy U sy 5o 4o yd

o9y Oloj (el gy S g s L S sod O 4o
iop e sladiss $i9 S o M) 595 42> ol M) 395 43 bl R R
Weed species Tillage systems Mean Emergence Time (MET)  Emergence Rate Index (ERI) e
(GDD) (%GDD) GDD to reach the 50%
cumulative emergence
Abutilon theophrasti Tillage 519.06 a 0.005d 483.70 a
asgls No Tillage 519.05a 0.005d 485.45a
Amaranthus retroflexus Tillage 66.98 e 0.084 ab 4591 f
oozl No Tillage 66.77 e 0.079 ab 45.75 f
Brassica napus Tillage 421.69 ¢ 0.120 a 241.24d
1518 No Tillage 43049 ¢ 0.111a 244.48d
Euphorbia maculate Tillage 428.52 ¢ 0.012 bc 344.09 ¢
odulgs youd )3 No Tillage 425.80 ¢ 0.012 bc 34141c
Portulaca oleracea Tillage 461.78 b 0.013 bc 380.99b
FLJES No Tillage 469.06 b 0.010 bc 387.45b
Sorghum halepense Tillage 246.70d 0.009 cd 187.81e
aLd No Tillage 247.10d 0.010 bc 188.30 e

Within and between each weed species, MET and ERI values followed by the same letter are not significantly different (p<0.05).
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Figure 1- Percent cumulative emergence of different weeds against thermal time (GDD received during the season) in
different tillage systems of soybean. (The fitted function is the three-parameter logistic)
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Table 3- Estimated Parameters and Fitted indexes of 3-parameter logistic function to cumulative emergence of different
weeds against thermal time in different densities of soybean (plant/m™).

i e 4’?; (a2 793 <3) ”52"’ atse b+se X0+se R’adj RMSE
Weed species Density (plant.m™)
Abutilon theophrasti 20 2.94+0.08 -19.37+11.99 484.65+7.98 098  0.59
o 30 2.74+0.08  -18.04+10.05 484.30+7.86 0.98  0.55
™39 40 2.60+0.08  -17.03+8.78  483.98+7.96 098  0.52
Amaranthus retroflexus 20 4.68+0.34  -2.48+0.75  52.18#639  0.95  0.99
" 30 4324029  -2.59+0.74  53.43+6.13 095  0.92
o9Pe 40 3.91+0.25  -2.68+0.74  54.47#599  0.95  0.84
Brassica napus 20 47.10£1.96  -5.21+2.49  241.83+29.18 093  11.08
" 30 44.03+1.31  -6.1+2.89  240.22+26.32 0.96  10.98
40 40.66+1.24  -5.84+255 2415042474 0.95  10.02
Euphorbia maculate 20 5.66+0.07  -8.16+1.20  345.84+6.10 099  1.36
Sl e g 30 5.54+0.07  -8.79+1.46  343.25+6.60 0.99  1.36
29> 099 40 4.65+0.06  -8.48+1.41  346.93+6.44 099  1.13
Portulaca oleracea 20 6.69+0.05  -8.18+0.65  380.60+2.73 0.99  1.54
s 30 5.11+0.04  -7.88+0.61  385.29+2.98 099  1.15
> 40 3.82+0.02  -9.32+0.71  38551+1.95 099  0.89
Sorghum halepense 20 2.49+0.004  -8.13+0.34  188.42+0.39 099  0.65
I 30 2.34+0.0003 -10.03+0.05 186.80+0.02) 1.00  0.62
S 40 2.00£0.0001 -10.74+0.04 185.09+0.01) 1.00  0.53

se(Standard Error) a: upper asymptote

b: slope of curve

Xo : GDD to reach the %50 cumulative emergence

SLpS1y > i b sladile (lag) 103 00 (1 5l 3)90 (Ao M) Gy 423 Ol 9 (£ 9T OYslae) g, S -E ga
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Table 4- Emergence indices (calculated using equations 3, 4) and cumulative growing degree days required to reach 50%
emergence of different weeds in different densities of soybean

gy gl (ke

gy i gt gL

Oy Uy 5o 4o yd

e e o yd &igs) w5155 frer asd B do
i e “_95 (20 S 59y 423 (bl Sy gy 43 bl oI .
Weed species — 2 Mean Emergence Time (MET) Emergence Rate Index e
Density (plant.m™) (GDD) (ERI) (%GDD) GDD to reach the 50%
cumulative emergence

Abutilon theophrasti 20 52240 a 0.006 d 484.65 a

wndls 30 520.08 a 0.005d 484.30 a

I 40 518.30 a 0.005d 483.98 a
Amaranthus 20 71.42 f 0.062 b 52.18 f
retroflexus 30 72.30 f 0.056 b 53.43 f
o9zl 40 73.03 f 0.050 b 54.47 f

Brassica napus 20 421.31d 0.120a 241.83d

s 30 395.39d 0.118a 240.22 d

40 398.35d 0.108 a 241.50d

Euphorbia maculate 20 431.15¢ 0.013 ¢ 34584 ¢

Sl e 30 428.60 ¢ 0.013¢c 343.25¢

e 40 43322¢ 0.010 346.93 ¢

Portulaca oleracea 20 463.15b 0.014 ¢ 380.60 b

6 30 468.34 b 0.010c 385.29b

- 40 463.87 b 0.008 ¢ 38551 b

Sorghum halepense 20 247.89¢ 0.10 cd 18842 ¢

s 30 24298 e 0.009 cd 186.80 e

o 40 240.17 e 0.008 cd 185.09 e

Within and between each weed species, MET and ERI values followed by the same letter are not significantly different (p<0.05)
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Figure 2- Percent cumulative emergence of different weeds against thermal time (GDD received during the season) in
different densities of soybean (plant/m). (The fitted function is the three-parameter logistic)
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Table 5- Estimated Parameters and Fitted indexes of 3-parameter logistic function to cumulative emergence of different
weeds against thermal time in different doses of herbicide Pursuit (Imazethapyr) (littha™)

job e &5 (6 p3 ) s dile 5

’ 2 ] bxse X0se R’adj RMSE
Weed species Herbicide dose(lit.ha-1)
0 3.88+0.06 -11.83+1.88 462.45+4.88 0.99 0.80
Abutilon theophrasti 0.5 3.64£2.01 -11.68+2.01 464.02¢534 099  0.74
wndlE 0.75 3.44+0.06 -11.60+2.17 465.77+5.81 0.99 0.70
9 1 3.27+0.07 -11.59+2.36 467.65+6.24 0.99 0.66
1.25 3.11+0.07 -11.74+2.65 470.21+6.68 0.99 0.62
0 5.11+0.26 -2.81+0.65 52.83+4.73 0.97 1.12
Amaranthus retroflexus 0.5 4.82+0.25 -2.80+0.66 52.93+4.79 0.96 1.05
i 0.75 4.54+0.24 -2.79+0.67 53.05+4.90 0.96 0.99
S 1 4.31+0.23 -2.76+0.68 53.3045.10 0.96 0.93
1.25 4.00+0.23 -2.80+0.71 54.78+5.45 0.96 0.86
0 47.23+2.00 -5.21+2.52 241.66+29.64 0.92 11.10
Brassica napus 0.5 45.38+2.02 -4.88+2.26 243.48+29.64 0.92 10.48
s 0.75 43.85+2.05 -4.60+2.05 245.52429.40 0.91 9.97
1 42.50+2.09 -4.33+1.88 247.77429.82 0.91 9.52
1.25 40.35+2.22 -3.83+1.58 253.90+31.40 0.90 8.74
0 8.07+0.42 -3.42+0.63 347.91+22.03 0.98 1.27
Euphorbia maculate 0.5 7.44+0.35 -3.59+0.62 376.25+19.78 0.98 1.19
e ah 0.75 6.73+0.34 -3.53+0.65 379.15+21.32 0.98 1.06
el 1 6.23+0.28 -3.59+0.61 374.33£19.18 0.98 1.00
1.25 5.27+0.25 -3.47+0.60 367.99+19.85 0.98 0.85
0 7.31£0.24 -3.94+0.64 312.64+13.14 0.98 1.52
Portulaca oleracea 0.5 6.77+0.23 -4.01+0.69 313.16+15.83 0.98 1.40
5 0.75 6.35+0.21 -4.00+0.66 315.70+14.59 0.98 1.32
- 1 5.94+0.17 -3.95+0.59 321.03+15.01 0.98 1.24
1.25 5.64+0.20 -3.75+0.65 323.28+15.69 0.98 1.15
0 3.48+0.10 -4.03+0.62 229.5249.92 0.98 0.75
Sorghum halepense 0.5 3.18+0.06 -4.21+0.47 216.7246.28 0.99 0.71
A5 0.75 3.004£0.03 -4.52+0.36 207.9343.84 0.99 0.69
oF 1 2.81+0.01 -5.11+0.24 199.47+1.67 0.99 0.68
1.25 2.51+0.003 -8.63+0.35 188.30+0.31 0.99 0.66

se(Standard Error) a: upper asymptote

b: slope of curve

Xo : GDD to reach the %50 cumulative emergence
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Table 6- Emergence indices (calculated using equations 3, 4) and cumulative growing degree days required to reach 50%
emergence of different weeds in different doses of herbicide Pursuit (Imazethapyr)

Oy Uy 5o dayd

. B )’):ﬁ’)&‘s“ﬂ")'" MS)O‘“J'Q&“L&" MS)“"")“’U“"L“’ . Mo D0 &

i e digs Sy 39 4o yd ol Sy 39 4o yd ol ) 2 :
i ()m )90 %) u*’ > SBIPR SN i .
Weed species - .4 MeanEmergence Time (MET)  Emergence Rate Index (ERI) e

Herbicide dose (lit.na™) (GDD) (%GDD) GDD to reach the 50%
cumulative emergence

0 505.52 a 0.008 e 462.45 a
Abutilon theophrasti 0.5 505.66 a 0.007 ¢ 464.02 a
s 0.75 505.89 a 0.007 e 465.77 a
"9 1 506.22 a 0.007 e 467.65 a
1.25 506.86 a 0.006 e 470.21a
0 7194 e 0.068 b 52.83 f
Amaranthus retroflexus 0.5 r20le 0.064 b 52.93f
ol 0.75 72.09e 0.060 b 53.05 f
97E 1 72.27e 0.056 b 53.30 f
1.25 73.30e 0.052 b 54.78 f
0 42249 b 0.120a 241.66 d
e T 0.5 42752b 0.114a 24348 d
s 0.75 432.01b 0.109a 24552 d
1 436.27 b 0.105a 247.77d
1.25 44428 b 0.097 a 253.90d
0 43271 Db 0.017 cd 34791b
Euphorbia maculate 0.5 437.76 b 0.015 cd 376.25b
N 0.75 441.25b 0.014 cd 379.15b
=9 09 1 438.32b 0.013 cd 374.33b
1.25 43950 b 0.011 cd 367.99b
0 390.30 ¢ 0.018 ¢ 312.64c¢c
Portulaca oleracea 0.5 390.78 ¢ 0.016 ¢ 313.16¢
6 0.75 39242 ¢ 0.015¢ 315.70¢c
> 1 396.19 ¢ 0.014c 321.03¢c
1.25 397.63 ¢ 0.013 ¢ 323.28 ¢
0 289.29d 0.010 de 22952 ¢
Sorghum halepense 0.5 279.16 d 0.010 de 216.72¢
s 0.75 271.35d 0.011 de 207.93 ¢
o* 1 262.61d 0.011 de 19947 e
1.25 247.10d 0.011 de 188.30 e

Within and between each weed species, MET and ERI values followed by the same letter are not significantly different (p<0.05).
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Figure 3- Percent cumulative emergence of different weeds against thermal time (GDD received during the season) in
different doses of herbicide Pursuit (Imazethapyr) (littha™). (The fitted function is the three-parameter logistic)
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Figure 1- The seasonal relative density of Date spider mite (A) and coccinelid (B) in the different density of release and
control7days after the beginning of prey activities condition
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Figure 2- The seasonal relative density of Date spider mite (A) and coccinelid (B) in the different density of release and
control in 3days after the beginning of prey activities condition
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Figure 3-The seasonal relative density of Date spider mite (A) and coccinelid (B) in the different density ofrelease and control
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Table 1- Mean comparison (£SE) of yield and yield components of different canola cultivars and hybrids under infestation to
the canola aphid

(Cultivar)~§) (No. of pOdS)w”& Aoy U'i’)? » al> dlaxi ("’)s) 4l )l}“” 039 (u")s) &g p» a)SJ““'
(No. of seed/ pods) (weight of 1000 seeds(gr)) (Yield gr/plant)
Hyola308 83.47+£33a 451+1.16b 0.29+0.21a 0.11+14b
Tasilo 57.53+2.3ab 13.27+1.67a 0.54+£056a 041+1331la
Hyola401 49.75 + 2.16 abc 472+21b 0.32+£0.26a 0.07+1.08b
Licord 39.16 £ 2.7 bc 4.33+259b 0.09+£0.07b 0.02+1.21c
Okapi 29.63+ 1.9 bc 7.55+3.8ab 0.13+0.11b 0.03+1.63¢c
Talaye 23.99+1.73 bc 4.96 +3.63b 0.16 £0.16b 002+12¢c
Modena 12.69+2.04c 4.42 +3.48 b 0.17+0.18b 0.01+0.82 ¢

Bl 6yl Lime BB 1030 Jlossl gaw > (SIS yg0jl bl g g by it gy b by Siliott
Means with different letter in each column are significantly different at P=0.05 using Duncan multiple rang test
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Figure 1- Population dynamics of canola aphid on different canola cultivars and hybrids in Shahre-kord condition during
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2- Nigella sativa L.

3- Foeniculum vulgare L.
4- Boswellia sacra Flueck.
5- Rosa damascena L.

Job cuilol 29y 2,8 &5 wimd oo (L5 L h)1jS (F) ttewn
d9-ate Gl (sl Las 45 ol slacale ) o)l lals
P 0lao cpl o pylS asl F o V)t b @Sl LS Saad
s ptS e clacdled sloyl 4 e By e 6 Yl slacdale
5 ol cnite a5 cul ]y oslizel (IS jgb 4 (WY 9 VY )
Uy o plye |y paSale ol 3500 3 (LS slapés,
oloj 3 bl S (b S e p g e 201 () 5 el
e LS (¥ iua L Lygl 5,65 0 alasd b sl (g5l oI5
gly (RalS (1 fdan b3yl ey il ©llad (g pdyeuis
b 5 S gute Llata 5 5 g b (il bl
mide o gy olo by bl anT 8 50 36 (F il (g, 2 REL
mdide o9 olo ()9 35 BB (B4 gslaw (59) 2 (45
Sl by Jo (P g tulad S 518 Sy sl 59y 5 &5 (25
Sl o 3l pddsi g (5 s 3 29290 (090 JsSsS
slay gy 48 bl 1A @) casly (iSile o590 odlo jgue
Ledl Ygano syl ) iyhis i 5 Jo bl e ol 3 LS
5y50 048 ygendgel do 3 B ol ped 4y €0y Mo yd A S L
3yl 4 el ooy i B livle] wims o JE )y
= S5 S5 e 4 Bl JeS Ul JSUT 0uiS” (g gol
Q) 5,05l iSile 5l 5 ol

SiasiS b Slgo dinj > Cliiod plul Lide Sy
Sl L 48 el anb (ol Slgo (S g goxts ol
Byao ialS cowluw 41y b wilgn YU 3 oss S5 sl Shs
Cdlad oy e g cnl il Sl les S e A ile
Silodinte ) Ep S5 9598 bl il olow (il slagyés,
el 3 12l 4y 0,9 jpmiile 55y p mlijler] GiSile o)

W s9, 9 dlg0
LS U5 lsis 4 0)5L5 jrmdile bl 2l e
clowl il p g cusly wusls Jolye g ol Jds 4 S
b 3 Cr9i8 e SLE g)lie 51 Vo9l oty (sl JgunS 05
P LadgS (9)0 sods A 6yl @on ed 5o VTAY Lo
2 otelail i )l bl sl sy b G (sles Ll
GBS 55 wed (62 VAT Lo olo jou 30 U i (sla olo L
Aol (3 ynl d dpudie owgd 3 oKty (¢ ,9liS oSty Slisiows
cod Jlg e joy ot e gl celn SO ym 0)5l 5,
239290 sla oklojl b a8 S )5 Oy O (i (sgutitnd

0 Jodomo Ly (oo 9 bas jody pumr (V) 91 o 31 5y dgy
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Figure 1- Dose-response curves of the shoot fresh (right) and dry (left) weights of jimsonweed on imazethapyr (g

a.i. ha) doses alone (H) and with the essential oils of Blackseed (B), Fennel (F), Olibanum (O), and Rose (R) at
two concentrations of 0.5 and 1% (v/v)
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2- Avena ludoviciana L.
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Table 1. The non-line regression coefficients of effect of essence oil concentrations on the efficacy of imazethapyr to control the dry
and fresh weight of jimsonweed.

;Lo wtlgd el 5 5
Treatments ClE (% V) Shoot fresh weight =
Concentration e GRy GRs, GRy J::; oo Jmnniliy
Slope (b) LGS )3 6350 83le ,5(g ai. ha') Reiative  Relative
jleu] - 2.14 (0.66) 6.47 (1.57) 18.08(3.37) 50.48(3.21) 1.00
Imazethapyr (1)
13 ol + 4yl 0.5 1.94(1.12)  2.82(0.90) 8.75(1.32) 27.10(1.71) 2.06(0.49)" 1.00
| + Blackseed oil
&1 ol + ylijloy] 1 3.07(0.83) 2.56 (0.54) 5.25(0.46) 10.73(2.31) 3.44(0.71)"° 1.66(0.29)"
| + Blackseed oil
abjly ey + mbslel 0.5 2.38(0.75) 2.22(0.67) 5.58 (0.60)  14.02 (4.44) 3.24(0.69)" 1.00
| + Fennel oil
aljly ey + mlisley] 1 1.88(1.22)  1.23(0.61) 3.92(0.61) 12.56(4.45) 4.61(1.12)" 1.42(0.27)™
| + Fennel oil
Fro J5 el + ke 0.5 2.51(0.72) 2.70(0.69) 6.47 (0.70)  15.49 (4.52) 2.79 (0.60) 1.00
| + Rose
Ew J5 el + ke 1 2.47 (0.44) 1.00 (0.52) 4.43(0.80) 19.56(8.53) 4.08(4.08)" 1.46(0.30)"
| + Rose essence
1958 + 5ol 0.5 2.87 (1.05) 2.67(0.73) 5.74(054) 12.33(3.90) 3.15(0.65)" 1.00
| + Frankincense
1938+ polislel 1 2.18(0.99) 1.44(0.81) 3.93(0.61) 10.75(4.16) 4.59(1.11)" 1.45(0.26)"™
| + Frankincense
lgp plail SWis 59
Shoot dry weight
b5l - 2.50(1.12) 7.50(2.19) 19.01(3.97) 43.54(4.83) 1.00
Imazethapyr (1)
&5 ol + lijlou] 0.5 2.41(0.87) 3.23(1.13) 8.06(1.26)  20.07 (7.59) 2.24(0.60) " 1.00
| + Blackseed oil X X
&5 ol + lijlou] 1 1.63 (0.62) 1.64 (0.90) 5.30(1.43) 24.26 (4.21) 3.58(0.91) 1.52(0.35)
| + Blackseed oil
abjly ey + pmbslel 0.5 1.65(0.72) 1.12 (0.77) 5.60(0.98) 15.88(8.56) 4.28(1.37)" 1.00
I + Fennel ail
abjly ey + mbslel 1 2.16 (0.86) 2.03(0.87) 4.22(0.94) 15.44(6.80) 3.22(0.89)° 1.32(0.21)™
I + Fennel ail
Ew S5 bl + ylisles) 0.5 1.37 (0.67) 1.69 (0.04) 8.33(2.81) 41.40(3.37) 2.16(0.87)" 1.00
| + Rose
Ew S5 bl + ylisles) 1 2.01(0.73) 1.84(0.83) 6.51(1.01) 16.43(6.98) 2.92(0.94)" 1.27(0.58)™
| + Rose essence
19358 + polislel 0.5 1.20 (0.60) 0.77 (0.06) 5.68 (2.11) 41.63(4.06) 3.17(1.37)° 1.00
| + Frankincense
19358 + polislel 1 2.09(1.21) 1.40 (0.04) 401(0.87) 11.46(6.08) 4.50(1.39)" 1.41(0.61)"™

| + Frankincense
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2 s 30 0GR 5 et Aiten 3kl (gllad osiad ylis 3ol S50 shiel ol oad dusle o> V il b e, len + (Sl NS paw > ()b dme S &
) o iy gyl dme pmE 5 doyd ) 50 Jlaisl
Relative potency = GRsy / GRs, showing horizontal displacement between curves. Relative potency 1 = GRg, none adjuvant / GRspeach

adjuvant; Relative potency 2 = GRggadjuvant at 0.5 (% v/v) / GRspadjuvant at 1 (% v/v). Standard errors are in parentheses. * - Statistical
significance (P < 0.05); ** - Highly statistical significant (P < 0.01); ns - No statistical significant.
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Functional Response of Six - Spotted Zigzag Ladybird, Menochilus sexmaculatus
(Fabricius) (Col.: Coccinellidae) to Pomegranate Green Aphid, Aphis punicae
Pass. (Hem.: Aphididae) at Different Temperatures
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Introduction: Aphids are tiny soft-body insect pests which damage the host plant directly through sap
feeding and indirectly by transmission of plant viruses. Pomegranate green aphid, Aphis punicae is a common
pest of pomegranate gardens in Iran. In some years, the aphid dramatically damages under the suitable
conditions in that they can grow and reproduce. Lady beetles are small, brightly colored insects and belong to
family Coccinellidae. These predators obtain necessary resources for their survival and reproduction from a
variety of habitats. Menochilus sexmaculatus (Col.: Coccinellidae) is one of the major predators of pests reported
in the gardens of Iran. The zigzag beetle is a general entomophagous coccinellid that feeds upon soft body
insects such as aphids. The adults of M sexmaculatus are bright yellow in color with black vertical zigzag lines.
The adults and larva prey upon all stages of aphids. The study of the predation efficiency of M. sexmaculatus
would increase its chances to be used as a biological control agent M. sexmaculatus is an efficient predator of
many aphid species, e.g. the mustard aphid, Lipaphiserysimi Kalt. The zigzag, beetle widely distributed and feed
on aphid species in India, Pakistan, Borneo, Jawa Indonesia, and the UK. The Philippines, Islands of Bali,
France, Sumatra and South Africa. In this paper, we evaluated the effect of temperature on some biological
parameters of M. sexmaculatus by feeding on pomegranate green aphid, A.punicae. Menochilus sexmaculatus is
an effective predator to be used as a bio-control agent but the major challenge is its mass rearing and
augmentation

Materials and Methods: The colony of M. sexmaculatus was established from about 100 adult beetles
collected from a pomegranate orchard (GPS coordinates 30°23'42.31" N and 55°56°51.11" E) at Vali-e-Asr
University of Rafsanjan, Rafsanjan, Iran, in October 2013.. Adults were held In a ventilated plastic box (25.0 x
20.0 x 10.0cm) and fed by pomegranate green aphids in a climate-controlled growth chamber set to 25 + 2 °C, 65
+ 5% RH and 16L: 8D photoperiod. The functional response of different stages of M. sexmaculatus to different
densities of 3rd and 4th nymphal stages of pomegranate green aphid were studied at temperatures of 20, 22.5, 25,
27.5 and 30 (x1)°C, for adult females (10-days old) in temperatures of 25 and 27.5(x1)°C for 3rd and 4th larval
stages, at 65 = 5 RH and 16:8 L: D photoperiod. The densities of 2, 4, 8, 16, 32, 64, 100, and 128 3rd and 4th
nymphal stages of aphid for 3rd and 4th larval stages and densities 8, 16, 32, 64, 100 and 128 for female and
male adults. Females of lady beetle were used and the average feeding at any density was recorded after 24h.
Type of functional response was determined using logistic regression and the searching efficiency (a) and
handling time (Tn), were estimated by nonlinear regression. All the data in the Excel 2007 program was set.
Curves and graphs were plotted using Excel 2007 software.

Results and Discussion: Type of the functional response of the all predator stages across all temperatures
was type Il. The results showed that the temperature is effective on functional response of predator, and
searching efficiency of predator increased at temperatures of 22.5°C to 27.5°C. The maximum and minimum
value of the searching efficiency were0.14 h'* at 27.5°C and 0.0582 h*at 22.5°C and of handling time were 0.26
h at 20°C and 0.0182h at 22.5°C for adult females respectively.

Conclusion In general, the lady beetle at temperature of 27.5°C and in stages of 4th larval and adult would
have the highest predatory efficiency. Application of this predator was interested in biological control programs
of pomegranate green aphid. The data indicated that the M. sexmaculatus may be a useful candidate for the
biological control of A. punacaein pomegranate gardens.

Keywords: Functional response, M. sexmaculatus, Pomegranate green aphid, Temperature
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Resistance of Four Canola Genotypes against Cabbage Aphid
Brevicoryne brassicae (L.)
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Introduction: Canola (Brassica napus L.) is one of the prominent oil seed plants in Iran. This plant has good
agricultural and food nourishment properties, such as resistant to drought, cold and salinity stresses and low level
of cholesterol. Cabbage waxy aphid Brevicoryne brassicae (L.) is the most important and cosmopolitan pest of
cruciferous crops. This aphid is reduced 9 to 77% grain yields and up to 11% oil content. Developing
environmental-friendly methods, such as deploying insect-resistant varieties to pest control was advised by
scientists. Resistant varieties decrease production costs and can be integrated with other pest control policies in
IPM programs. In a greenhouse experiment plants of cabbage, cauliflower wassusceptible host plant and
broccoli, turnip, rapeseed, showed resistance to cabbage aphid. With the aim of identifying the existence of
resistance resources, a laboratory study was conducted to evaluate the effects of seven canola genotypes on
biological parameters of cabbage aphid. Detected resistant variety could be used as a resistance source.

Materials and Methods: In order to resistancy evaluation of canola, genotypes contain “RGS”,“Hyola-

308”,“Hyola-401” and “Sarigol” to cabbage aphid, two experiments was conducted under field and greenhouse

conditions in Kahriz region of West Azerbaijan province in 2010.In this study infestation index and tolerance in
Field conditions and antibiosis study in greenhouse conditions was evaluated. To study antibiosis, genotypes
were planted in pots with 10 replications based on completely random design and cabbage aphid population
intrinsic rate of increase (rm) was calculated. As followed: (Lotka 1924): 1:233'”‘1,{ m.other population

parameters computed by Carey (1993) method.

Field experiment contains10 replications were performed based on complete randomized blocks experimental
designs that five of them were under natural infestation and five others, free of infestation (control). To evaluate
the mechanism of genotype resistance, infestation index and functional yield loss in the field was used.
Infestation rate was measured as followed:

li=PxLxN

P was the percentage (%) of infested canola plant, L; mean length (cm) of infested stem and N; the number of

aphid at per centimeter. Infestation indices values were normalized with V I +0'5. To calculate mean length of
infested stems, 10 plants were selected randomly each plot. For measuring of mean aphid population per
centimeter, 100 infested stems were randomly selected. Infestation percentage obtained with the accounting of
infested plants on plots, that had more than one-centimeter infestation. Functional yield loss calculated as
followed:

Control — stress y

control

Finally, PRI calculated (Webster et al., 1987). Combined analysis of variance was done by MSTAT-C
software. Also, excel was used to drawing charts and some calculations.

Results and Discussion: ANOVA of the normalized data showed the highly significant differences (p<1%)
in infestation index rates among the studied genotypes and sampling times. The analysis of the resulted data of
yield loss and its component indices based on Complete Random Blocks Design indicated significant differences
(p<1%) between genotypes. The simple ANOVA of the antibiosis experiment data indicated significant
differences (p<1%) in population intrinsic rates of growth (rm) of cabbage aphid. Finally, the genotype of
“Sarigol” had the highest Plant resistance index (PRI) in comparison with other genotypes. Intrinsic rate of
increase (rm) depends on the percentage of surviving nymph, developmental time, duration of nymph and
fecundity of insect. Therefore this character is an important component of resistance to reflect antibiosis effects
and determining the degree of resistance. In their experiment, Okapi was known resistant genotype. To evaluate
canola genotype resistance to cabbage aphid different methods were applied by researchers including: number of
existence colonies and aphid in primary of infestation stage, colonies with more than two centimeters infestation

Functional plant loss = 100

1- Assistant Professor Agriculture Department, Khoy Branch, Islamic Azad University, Khoy, Iran
(*- Corresponding Author Email: mousavianzabi@gmail.com)



34 Journal of Plant Protection Vol 31, No 2, 2017

and index that contains the percentage of infestation in a plot multiplied by means of infected stem length.

Yield and yield loss are the main factors that can indicate tolerance or susceptibility of genotypes. In PRI
evaluation all case of genotypes resistance to pest such as antibiosis, antisenseand tolerance was studied, it seems
PRI is a good method to know resistance degree of genotypes.

Keywords: Antibiosis, Infestation index, Plant resistance index, Tolerance, West Azerbaijan
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Identification of Nematode Fauna in Vineyards of South of Western Azerbaijan
and Determination of the Dominant Parasitic Species

E. Mohajeri'- N. Panjehkeh?’- M. Ghorbany*- N. Khezrinezhad*
Received: 15-06-2015
Accepted: 01-05-2017

Introduction: Grapevine belongs to the Vitaceae family that consists of 14 genera and about 700 species.
Only in the genus Vitis fruits are edible. Italy is the largest producer of grapes and Iran has the seventh position
in the world from this point of view. Western Azarbaijan province comprises a high diversity of crops including
wild grapes. Although, some nematodes are free living and antagonists of another soil microfauna, the other are
plant parasitic agents. Most of which live in the agricultural soils where they are widely dispersed. Effectiveness
of the disease management strategies are affected by the accurate identification of the plant disease causal agents
and the nematodal diseases are not the exception from this rule. Therefore, for control of the diseases caused by
the nematodes, it is necessary to separate the parasitic nematodes from the suspected contaminated soils and
identify them. Although separation and identification of the nematodes are partly time-consuming, it is not very
complicated. Some nematodes like Xiphinema, Longidorus and Ditylenchus are cosmopolitan and catastrophic
nematodes in vineyards worldwide. So far no study has been performed regarding the plant parasitic nematode in
vineyards of the south of Western Azerbaijan. Therefore, in this study as an introduction to the management of
the vineyard parasitic nematodes, the dominant nematodes of the plant were identified. In the next step,
investigation of nematodes bioecology, the interaction of nematodes with the other plant pathogens, their host
range and their damages to the host plants would be studied.

Materials and Methods: In order to identify the fauna of plant parasitic nematodes in vineyards of the south
of Western Azarbaijan, during 2013-2014, 50 soil samples were collected from the rhizosphere of grapevine.
The sampling was carried out from the vineyards of five grapevine growing cities including Mahabad, Bookan,
Sardasht, Piranshahr and Miyandoab. The samples were collected from the rhizosphere of grapevines from the
depth between 10 and 80 cm from the soil surface after digging and separating the surface dry soil. About 2 kg
soil from each vineyard from several places were collected and by means of a plastic bag was transferred to the
laboratory where they were kept in the refrigerator at 4-degree centigrade until used. Nematodes were extracted
from the soil by combined sieving and centrifugal-flotation method and processed to be transferred to glycerin.
After preparing microscopic slides, the morphological and morphometrical features of the nematodes were
studied using the light microscope equipped with a drawing tube. Identification of the genera and species was
performed using reliable sources and valid nematode identification keys and the morphological features. The
measurements of the extracted nematodes were compared with those ones given in literature and their
similarities and differences with original descriptions and closest species were discussed.

Results and Discussion: As a result, 23 species belonging to 15 genera including Amplimerlinius globigerus,
Basiria tumida, Boleodorus thylactus, Discotylenchus discretus, Ditylenchus acutus, Ditylenchus myceliophagus,
Filenchus wvulgaris, Geocenamus brevidens, Geocenamus rugosus, Helicotylenchus pseudorobustus,
Helicotylenchus vulgaris, Mesocriconema antipolitanum, Mesocriconema xenoplax, Paratylenchus labiosus,
Pratylenchoides variabilis, Pratylenchus coffeae, Pratylenchus neglectus, Pratylenchus penetrans, Pratylenchus
sefaensis, Praylenchus scribneri, Scutylenchus paniculoides, Xiphinema index and Zygotylenchus guevarai were
identified. Five isolated species namely, Helicotylenchus vulgaris, Mesocriconema antipolitanum,
Mesocriconema xenoplax, Helicotylenchus pseudorobustus and Pratylenchus neglectus respectively based on the
frequency and distribution in the soil samples are determined as dominant parasite species. Here, the two more
dominant species, Helicotylenchus vulgaris and Mesocriconema antipolitanum are a little bit described.
Helicotylenchus vulgaris, initially worldwide was reported by Yuen in 1964 and for the first time from Iran in
1995 was reported by Kargar Bideh, and his collaborators from Hamdan province. The species from
morphological and morphometrical characteristic point of view is very close to Helicotylenchus minzi.
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Mesocriconema antipolitanum firstly in 1991 was reported from Iran by Loof and Barooti from apple, wheat and
lucerne roots from Karaj, potato from Lorestan, lucerne from Zanjan and apricot from Northern Azarbaijan. In
the research, the species was isolated from Piranshahr, Miyandoab, Bookan and Mahabad vineyard cities of
Western Azarbaijan. The species is very similar to M. surinamense.

Conclusion: Nine species including Discotylenchus discretus, Ditylenchus acutus, Ditylenchus acutus,
Paratylenchus labiosus, Pratylenchoides variabilis, Pratylenchus coffeae, Pratylenchus penetrans, Pratylenchus
scribneri, Pratylenchus sefaensis and Scutylenchus paniculoides were recorded for the first time from the
rhizosphere of grapevine from Iran. Considering that all the nematodes are already recorded from Iran, herein
only the dominant species are described.

Keywords: Grapevine, Morphology, Rhizosphere
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Diversity and Evenness of Weeds in Forage Corn Field under Different Tillage
Systems
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Introduction: Weed control is the most important challenge for adoption of conservation tillage systems.
Tillage prepares optimum conditions for growth and development of crops. Conservation tillage compared with
conventional tillage has many advantages in terms of improving soil conditions and soil moisture retention.
Nevertheless, during the preparation of seed bed, decreasing of soil disturbance in different conservation tillage
methods could be resulted in optimal conditions for growth of various weeds. Although each of the conservation
tillage methods affect on weed population dynamics and change weed density and diversity, the effects of tillage
systems on weed dynamics and diversity depend upon species, location and environment which is complex and
not fully understood.

Materials and Methods: To investigate the effect of different tillage systems (Conventional, Minimum
tillage and No-tillage) on diversity and evenness of weeds at beginning and end of critical weed control period in
forage corn field, a study was conducted in a Nested design in Azadshahr during 2013 growing season. The
experiment consisted of three methods including no-tillage, reduced tillage (once or twice a composite disk
tillage) and conventional tillage (moldboard plowing once and three times the disk). The experiment was done in
three separate plots and the size of each plot was 1500 m2. 15 samples were selected in each plot using a 1*1 m2
quadrate and number of weeds species were counted, separately in each plot. Fifteen kg. ha-1 seeds of corn
cultivar SC 770 was planted at 01/07/2013 for all tillage systems. Row spacing and distance of seeds on rows
considered as 75 and 14 cm, respectively and seeds were buried in 4-5 c¢cm in all studied tillage systems. 15
samples were selected in each plot using a 1*1 m2 quadrate and number of weeds species were counted,
separately in each plot at begging and end of critical weed control period (CWCP).Data Analyses
To calculate Simpson's diversity index we've used relation 1 (10):

1)

1-D =1-53

Nj |2
I =1(WI)

In above relation: 1-D: Simpson's diversity index; ni: number of people at ith variant; nj: number of people at
jth variant; N: Number of all people; S: Number of all variants, at sample has been showed.

To calculate Camargo uniformity index we've used relation 2 (10):

)

S

— S S
E =l 2iaXjoa

In this relation: E': Camargo uniformity index; ni: number of people at ith variant; nj: number of people at jth
variant; N: Number of all people; S: Number of all variants, at sample has been showed.

To calculate Rencon Similarity index we've used relation 3 (22):
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Sppis ®)
P :zi Mmlmum(pli ,p2j j

In this relation: P: percentage of samples 1 and 2 similarity; pli: percentage of "i" variant exist at sample
community numberl; p2i: percentage of "j" variant exist at sample community number2.

Drawing of all regressions in these studies, calculation of uniformity index, similarity index has been made by
Excel. SAS software has been used to fit regressions.

Results and Discussion: Simpson diversity index (SDI) at the beginning of the critical period for no-
tillage system Determined as 0.30 which was less than SDI of the other two tillage systems. However, at the end
of CWCP, amount of SDI for conventional tillage system (0.40) was less than minimum and no-tillage. Camargo
uniformity index was determine 0.16 and 0.24, 0.16 and 0.20, 0.20 respectively at beginning and end of CWCP
for no-tillage, conventional and minimum tillage systems, respectively. Results revealed that weeds at the end of
CWCP and in no-tillage system have more evenness than other two tillage systems. The results showed that at
least two of tillage and conventional tillage, for the beginning and end of the critical period of weed diversity,
there was little difference. But no-tillage system at the critical period of weed diversity was lower than the
critical period. The results showed that at least two of tillage and conventional tillage, for the beginning and end
of the critical period of weed diversity, there was little difference. But no-tillage system at the critical period of
weed diversity was lower than the critical period. Also the minimum value for the no-tillage system and obtained
weed diversity at the beginning of the critical period. The highest diversity of weeds for no-tillage system at the
end of the critical period. Similarity index showed that grown species at the beginning of the season until the end
of the critical period, growth was sustained in the field but no-tillage system as much similarity in the beginning
and end of the critical period was only 35 percent; this suggests that the species composition of weeds in no-
tillage system is dynamic in time.

Conclusion: Thanks to my wife on the cheek counting and measurement of dry weight species helped me.

Keywords: Camargo index, Critical weed control period, Simpson index, Tillage system
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Evaluation the Effect of Cationic and Nonionic Surfactants on ALS-inhibitor
Herbicides Efficacy on Wild Oat (Avena ludoviciana) Control
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Introduction: The genus of oat contains several species often infesting both wheat and barley fields all over
the world. They compete tightly with these crops for space, water, nutrients, and light. Due to a continuous high
selection pressure, herbicide resistance to ACCase inhibitors developed in wild oat populations. Accordingly,
these observations approved the necessity of replacement of ACCase-inhibiting herbicides with other herbicide
modes of action. The sulfonylurea herbicides were assessed as good alternatives for this purpose. Due to
sulfonylurea herbicides ability to control a broad spectrum of grass and broad-leaved weeds, combined with their
low application rate and low mammalian toxicity. The efficacy of herbicides can be enhanced using surfactants
(1 and 18).

Materials and Methods: This pot experiment was repeated twice during 2013 at Ferdowsi University of
Mashhad, Iran; once in greenhouse conditions and once in outdoor conditions.

An experiment was separately conducted with each herbicide which repeated one in glasshouse and one
outdoor. The treatments were include: sulfosulfuron at 0, 2.5, 5, 10, 15, and 20 g a.i. ha* (Apyrous® WG, 75%
sulfosulfuron); and metsulfuron-methyl + sulfosulfuron at 0, 5.625 (0.351+5.273), 11.25 (0.703+10.546), 22.5
(1.406+21.094), 33.75 (2.109+31.641), and 45 (2.813+42.187) g a.i. ha* (Total® WG,5% metsulfuron-methyl +
75% sulfosulfuron). Each of these doses was applied alone or with the surfactants of nonionic and cationic
surfactants at two concentrations of 0.1% and 0.2% (v/v). The spray treatments were applied at the four-leaf
stage using a calibrated moving boom sprayer (Matabi 121030 Super Agro 20 L sprayer; Agratech Services-
Crop Spraying Equipment, Rossendale, UK), equipped with an 8002 flat fan nozzle tip delivering 200 L ha* at a
pressure of 200 kPa. A capillary rise technique was used to measure the static surface tension of aqueous
solutions.

Results and Discussion: The tap water surface tension was recorded 68.61 mN m™. The data from this study
showed that both surfactants were effective at lowering the surface tension of all spray solutions; however,
nonionic surfactant was more effective than cationic surfactant. Difference among the surface tension of
herbicides may be related to the difference in their formulations. Aliverdi et al. (2009) observed that clodinafop-
propargyl (emulsifiable concentration (EC) formulation) reduced the surface tension of distilled water more than
tribenuron-methyl (dry flowable (DF) formulation). The performance difference in lowering static surface
tension by those two surfactants can be ascribed to their physicochemical properties. The tested nonionic
surfactant contains low ethylene oxide [CsHisCeHa(C2H40)10H], while the tested cationic surfactant contains
high ethylene oxide [R-N(C,H40)7H(C2H40)gH] in its chemical structure. It is well established by experimental
evidence that surfactants with low ethylene oxide content were more effective than surfactants with high
ethylene oxide content in decreasing the static surface tension of spray solutions. Sulfosulfuron and metsulfuron-
methyl + sulfosulfuron dose responses in greenhouse experiments indicated an EDsqof 8.94 and 13.13 g a.i. ha™
for wild oat, respectively. In outdoor experiments, EDsoparameter values were 13.11 and 27.86 g a.i. ha®,
respectively. These findings suggest two points; firstly, in equivalent doses metsulfuron-methyl + sulfosulfuron
was lower effect than the sulfosulfuron. Secondly, the herbicide efficacy on wild oat was higher in greenhouse
experiments than outdoor experiments. This finding can be related to the difference in traits of plants grown in
two different environments, which influences leaf micro-morphology and cuticle thickness. Compared with
nonionic surfactant, cationic surfactant had a greater ability to enhance the activity of herbicides tested both in
greenhouse and in outdoor experiments. Surfactants ethylene oxide content has an important role in herbicide
efficacy. Previous research showed that high ethylene oxide content surfactants often work best with herbicides
with high water solubility (log Kow< 1) and low ethylene oxide content surfactants often work best with
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herbicides with low water solubility (log Kow> 1) (1, 12, 20).

Conclusion: The results confirm the idea that the HLB value can help to select the type of surfactant that is
appropriate for a given herbicide. Thus, high-HLB surfactant will be more suitable for water-soluble herbicides
than low-HLB surfactant; and vice versa. As judged by data obtained, the tested cationic surfactant with a high-
HLB value was more effective to enhance the activity of four herbicides tested with a log Kow< 1, although the
tested nonionic surfactant with a low-HLB value was more effective at lowering the surface tension of all spray
solutions. Therefore, a recommendation for choosing the best surfactant for a given application is the use of the
HLB system.

Keywords: Citogate, Dose-response, Frigate, Metsulfuron-methyl + Sulfosulfuron, Sulfosulfuron
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Biology of Pink Hibiscus Mealybug Maconellicoccus hirsutus (Green) on
Chinese Hibiscus Shrubs in Khuzestan Province
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Introduction: The pink hibiscus mealybug, Maconellicoccus hirsutus (Green) (Hem.: Pseudococcidae) is
one of the serious economic pests of agricultural crops in tropical and subtropical regions. This pest has spread
through Asia, Africa, America and Australia, and infests more than 330 host plants which some of them have the
important role in the economy. This sap-feeding insect secrets honeydew which provides suitable medium for
black sooty mold growth. It also releases a toxin during feeding, which results in severe stunting, decline, and
deformation of twigs. It has recorded as a pest on different host plants in southern Iranian provinces since the
1990s. In Khuzestan province, it was first observed on Chinese hibiscus shrubs in urban landscapes of Ahvaz in
February 2009. The evergreen hibiscus shrub is very common in the urban landscape of warm cities of
Khuzestan province. The severity of mealybug damage to hibiscus shrubs caused to be cut off in some regions.
As there is no data on the biology of M. hirsutus in Iran, in the present study, the biology of this pest was
investigated at different temperatures in laboratory conditions as well as its population fluctuations on Chinese
hibiscus shrubs in urban landscapes of Ahvaz.

Materials and methods: Biology of the pest species was evaluated at five laboratory constant temperatures
15, 20, 25, 30 and 35+2°C (65+5% RH and a photoperiod of L: D 14:10 h) on Chinese hibiscus leaves in plastic
boxes (8x6x2 cm). Number of M. hirsutus generations was also studied in clip cages on hibiscus shrubs in
Ahvaz urban landscapes within a year. Population fluctuations of the insect were also investigated on those
shrubs in two different regions of Ahvaz for 16 months. For this purpose, random sampling was done on five
shrubs in each region bi-weekly. Eight twigs, 5 cm in length, were cut from the upper and lower halves of each
shrub quadrant and a number of all mealybug developmental stages per twig were counted and recorded.
Analysis of duration of different developmental stages was done by one-way ANOVA. For data analysis means
were compared using SPSS 20 at 1% significance level. Data were assessed for normality by Shapiro-Wilkinson
test in SPSS, and Anderson-Darling test in Minitab15 at 1% significance level.

Results and Discussion: Total life span of the female of mealybug from egg to death at 20, 25, 30 and
35+2°C were 91.18+1.15, 51.68+0.84, 38.18+0.68 and 36.93+0.64 days, respectively. This period for a male was
60.69+1.57, 33.67+0.48, 24.33+£0.57 and 21.37£0.62 days, respectively. No eggs were hatched at 15°C. The
longest and shortest life span of both male and female mealybugs were at 20 and 35°C, respectively. No female
could lay eggs without male and die after a month. Therefore, mating was necessary for egg production.
However, there are reports of parthenogenetic reproduction in this pest species. An average number of crawlers
produced by each female at above mentioned temperatures were 152.2+6.25, 268.8+7.82, 322.2+6.18 and
240.3+11.86, respectively. The pest produced seven generations on hibiscus shrubs according to clip cage results
in Ahvaz the urban area. The average total pre-oviposition period from egg to adult in clip cages in urban area of
Ahvaz were 38.67, 34.04, 35.40, 45.21, 39.59 and 67.75 days for 1-6 generations during a year, respectively.
Study of the pest population fluctuations showed that this pest species overwintered as different developmental
stages in crevices of shrub bark. The mealybugs which were hidden in crevices of shrub bark in winter started to
occupy the new leaves and twigs in early April. Ants were walking in lines on twigs and around mealybugs in
high numbers, indicating the importance of ants in transporting mealybugs from winter shelters to newly grown
twigs and leaves in early spring. The moderate temperature in autumn helped the population built up of the pest.
Some differences observed between duration of developmental stages of the mealybug in our study and some
previous studies may be arise from the difference in host plants and/or the origin of the studied populations. The
6™ and 7™ generations occurred in winter with very short developmental time.

Conclusion: Because this pest has a potential for spreading through other Iranian provinces, combining the
present results with the previous studies on this mealybug and its natural enemies’ interactions in Khuzestan,
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may provide a perspective for appropriate control of this pest in Iran.

Keywords: Population fluctuations, Number of generations, Urban landscape
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Evaluation of Sulfur SC 80% and Penconazole EW 20% Effects on Grape
Powdery Mildew Disease and Quantitative and Qualitative Traits of Grape
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Introduction: Fungal diseases are a major problem in the cultivation of grapevine, Powdery mildew disease
caused by plant pathogenic fungus, Erysiphenecator is one of the most important and destructive diseases of
grape in many countries of the world including Iran. Due to extend viticulture area in Iran and the high
prevalence of the grape powdery mildew in vineyards, application of sulfur based fungicides is mainly
recommended for the disease control. This study was conducted aimed to investigate the effect of new
formulations fungicide of sulfur SC 80% and penconazole EW 20% to control grape powdery mildew disease.

Materials and Methods: The experiments were conducted on Askari cultivar as susceptible in Ardabil,
Khorasan Razavi and Kohgiluye and Boyer-Ahmad provinces and in vineyards, which in previous years had a
history of infected and trees were similar in age and growth conditions. Experiments were carried out in a
completely randomized block design with four replications. Treatments were composed of penconazole EW 20%
0.125 ml L%, sulfur SC 80% 2, 2.5 and 3 ml L and control. The spray was carried out three times, including
when the young shoots were between15 and 35cm, before falling flowers and stage of sours. One week after the
last spray sampling of leaves and clusters was carried out in four directions main canopy trees randomly in each
plot. Efficacy of treatments was evaluated based on infection severity found in 60 leaves and 12 clusters in per
plot. To determine the amount of sugar and tartaric acid in the grape fruit, sampling of the healthy and infected
clusters were carried out and healthy and infected the samples were then separated into a plastic bag and crushed.
Then, the juice was prepared (fruit juice was obtained from 700 g fruit in each sample).To determine the amount
of sugar, hand-held refractometer was used and the amount of sugar was determined in healthy and infected fruit.
For the determination of tartaric acid in grape juice titration using sodium hydroxide, 1.0 M was carried out.

To determine the yield of grapes per healthy and infected plants and determination of the quantity of the yield
damage caused by the disease, after fruit ripening, all clusters of grapes were picked by hand and weighed. Then
in each province data were transformed and statistical analysis of data using SAS software was carried out. The
mean comparisons were conducted with Duncan's Multiple Range test and Fisher's Least Significant Difference
(LSD) test at the 5% level.

Results and Discussion: Combined analysis of variance studied traits showed that between locations in
terms of severity of disease in leaves and fruits, between treatment and locations and treatment interaction in
terms of severity of disease in leaves and fruits, yield there was the significant difference. Analysis of variance
amounts of sugar and acid concentration in the grapes in Ardabil (Meshginshahar) showed between treatments in
terms of the amount of sugar and acid concentration in grape was observed the significant difference. According
to the results sulfur SC 80% fungicide at concentrations of 2.5 and 3 per thousand the greatest effect in reducing
the powdery mildew disease and increase yield and quality of grapes. Analysis of variance for amounts of sugar
and acid levels in the grapes in Ardabil (Meshginshahar) showed highly significant differences among treatments
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in grape sugar and acid concentration at 1% level. Comparison of means indicated that control treatment
(without spraying) had the highest concentration of sugar and acid. In this study, increasing the severity of the
disease on the leaves and fruit tended to increased acid concentration in the fruit. In this study, the yield of the
grape was decreased depending on the disease severity on the leaves and clusters. In this experiment, increasing
the severity of the disease on the leaves and fruit tended to increased sugar amount. The intensity of infection
was higher in the leaves and fruits as well as the amount of sugar in sugar increases that were consistent with
findings of another researcher.

Conclusions: According to the results and taking into consideration environmental protection, the lowest
intensity of infection in the leaves and fruit, the highest yield, the most normal sugar and acid concentration were
on the treated plants with the sulfur concentration of 2.5 per thousand. According to the results of this study,
spraying sulfur SC 80% in the control programs of the disease to prevent the emergence of resistant races of
grape powdery mildew would be desirable.

Keywords: Control, Disease severity, Sugar, Vineyard, Erysiphenecator
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Introduction: The subterranean termites make large damage to wood and cellulosic products. They can have
the destroying effects on forest plantations, agriculture crop, and urban landscaping. According to the previous
studies, Microcerotermes gabrielis Weidner is the most important termite of the Alborz province belong to the
family Termitidae. This species is also reported in the central, the northeastern and the southern regions of Iran.
Microcerotermes varaminica Ghayourfar, Amitermesvilis (Hagen), A. kharazii Ghayourfar, Anacantthoter
mesvagan (Hagan) have been also reported from Tehran province. Chemical control of termite is the most
conventional method of control. A few insecticides have acceptable termiticide effects. However more of them
have negative effects on the other non-targets organisms in the environment, and may run off into groundwater.
Thus we would consider the other methods of termite control. Usage of native and natural resistant plant species
can be reasonable strategy against termites in afforestation. Plant species are food sources for termites, however,
they differ in their palatability and can affect termite preference. There are some studies have reported
differences in feeding rates and preferences of termite species among different species of woody plants. Tree
Shalamzar Plantation, encompassing 54 ha in the southern Alborz mountain range have sustained termite
damage since 2013. The objective of this study was to evaluate the natural resistance of eight different sapling
species to termite’s damage in this region.

Materials and Methods: Termites were collected from four infested locations within Shalamzar Plantation,
Karaj, Iran. Infested saplings with active termite tunnels were visited and soldier termites collected and
transferred to the systematics lab for species identification using a systematic key of Iranian termites. Termite
infestation rates were estimated for each of 8 sapling species. Ten saplings of each species were randomly
selected and examined from the four infested locations. Termite-free saplings with no damage or mud tunnels
were designated as healthy ‘control' plants. Infestation rates were calculated based on the number of infested
saplings per total number of each sapling species. The saplings were classified by the termite damage in five
categories:1. health (0% damage ) 2. Low ((>0 to 25%) 3. Medium ((>25 to 50%), 4. High ((>50 to 75%) 5.
Dead ((>75 to 100%). Data on percentage of infested saplings from each species were subjected to PROC GLM
model in completely randomized design. Differences among means were analyzed using LSD Test (P<0.05).
Termite damage was analyzed using the Kruskal-Wallis test. Mean termite damage rates and frequency of
damage groups in each plant species were estimated.

Results: The results showed that Microcerotermes gabrielis is only damaging termite species on the studied
saplings in these regions. Juniper and mountain almond species had no termite infestation and were resistant to
its attack. Silverberry and hackberry species were the most susceptible saplings to termite damage with a 65
and57.5 % infestation rate and 60.44 and55 % dead rate, respectively. Judas sapling plants had over 60% termite
infestation rate, sustained 20% mortality. It is tolerant species to termite. Ash and barberry species had less than
50% of termite infestation and their dead plant rate was 35.42and 28.33 %, respectively. Thus, the species of
juniper and mountain almond saplings can be replaced by dead saplings.

Discussion: Microcerotermes gabrielis is the primary sapling-damaging pest on the southern Alborz
mountain slopes. This is the first report of termite attacking saplings in Iran. Susceptibility of saplings to termite
damage varies with termite species. Microcerotermes spp. prefers to feed Faqus sp., whereas Microtermes sp.
feeds more Picea sp. and Odontotermes spp. feeds live plant tissue and tree bark. Hackberry and silverberry
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saplings were preferred by M. gabrielis, whereas the species of juniper and mountain almond showed resistant to
termite’s infestation. There are many factors affecting termite feeding preference. Wood moisture and density
affect wood palatability to termite, and some plant chemicals such as phenol compounds and lignin of wood act
as anti-feed ants and repellents on termite.

Conclusion: The species of juniper and mountain almond saplings were the most resistant to M. gabrielis.

Among saplings sustaining damage, Judas tree had also the lowest mortality. So, three species of juniper,
mountain almond and Judas are recommended to be considered for tree planting in locations where M. gabrielis
has infested the soil. It is prudent to identify the predominant tree-damaging termite species in areas designated
for afforestation, and determines the plants and trees that are the highest levels of resistant to damage by
indigenous termites prior to conducting planting operations.

Keywords: Afforestation, Alborz mountain, Termite damage



Journal of Plant Protection = ($353LaS @lwo g pale) LS cbilis 4 s
Vol. 31, No. 2, Summer 2017, P. 47 R GiAdn BY e VA5 bl ¥ oles F) uls

Study Some Ecological Characteristics on Germination and Seedling Growth of
Milky Thistle (Silybum marianum (L.) Gaertn)

E. Zeidali'- R. Moradi?*- A. Ahmadi’- M. Hosseini*
Received: 23-04-2016
Accepted: 05-03-2017

Introduction: Milky thistle (Silybum marianum) is an annual or biennial plant of the Asteraceae family.
Possibly native near the coast of southeast England, it has been widely introduced outside its natural range, for
example into North America, Iran, Australia and New Zealand where it is considered an invasive weed.

Seed is an important stage of plant life history. Most invasive plants primarily rely on seedling recruitment
for population establishment and persistence. The rapid spread of many invasive plants is frequently correlated
with special seed traits. Seed trait variations exist not only among species but also within species. Seed traits
variations within a species are essential for the seedling establishment at different habitats.

Environmental factors, such as temperature, soil solution osmotic potential, solution pH, light quality,
management practices and seed location in the soil seedbank, affect weed seed germination and emergence.

Fluctuations in temperature can influence seed germination differently than those under constant
temperatures; however, such information is not available on Milky thistle. A light requirement for germination is
the principal means by which germination can be restricted to an area close to the soil surface, and species
requiring light for germination are potentially more likely to be prevalent in no-till and pasture systems. Soil pH
affects the development and competitiveness of crops and weeds by affecting the availability of essential
minerals, nutrients, the solubility of toxic elements, and soil microflora. Seed burial depth (buried by tillage or
other means) also affects germination and seedling emergence of several weed species.

Better knowledge of the factors that influence seed germination and seedling emergence of Milky thistle
could contribute to the development of control measures and help determine its potential for invasion into new
areas. The objectives of this study, therefore, were to determine the effect of various environmental factors on
seed germination and seedling emergence of Milky thistle.

Materials and Methods: Germination of Milky thistle was determined by placing 25 seed in a 9-cm-diam
Petri dish containing two layers of Whatman No. 1 filter paper and moistened with 5 ml of distilled water or a
treatment solution.

Temperature: Germination of freshly harvested seed was determined in growth chambers under fluctuating
day/night temperatures (15/5, 20/10, 15/25, 15/30 and 20/35° C).

Salinity: In this experiment, seeds were exposed to seven levels of increasing salinity using NaCl solutions
including 0, 10, 20, 40, 80, 160 and 320 mM. Petri dishes were incubated as described in the general protocol
under the lightdark regime.

pH: To examine the effects of pH on seed germination, buffered solutions of pH 5 to 9 were prepared.

Seed burial depth: The effect of different burial depths on seedling emergence was investigated in a growth
chamber. Seeds were buried at six different depths (0, 0.5, 1, 2, 4, and 8 cm) in 15-cm-diam plastic pots.

Statistical analysis: Data were subjected to two-way analysis of variance (ANOVA) and the difference
between treatment means was separated using FLSD test. A significance level of 5% was applied by SAS 9.2.

Results and Discussion: The results showed that effect of different temperature regimes on germination
percentage and rate, plumule length and seedling dry weight were significant (P<0.01). Increasing temperature
led to increasing in all the traits. Increasing salinity level decreased the studied traits significantly. Also, pH had
a significant effect on germination characteristics of Milky thistle. The highest values of the traits were gained at
7 and 8 pH. The lowest value of the traits was assigned to 5 pH. Various seed burial depth had a significant
effect on seedling emergence percentage. The maximum seedling emergence percentage was assigned to 0 and 1
cm seed burial depth. Seed burial depth of 1 cm showed the highest root length (19.5 cm). 4 and 0 cm depths had
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the highest and lowest stem length, respectively. Seed burial depth treatment had no significant effect on root
weight, but shoot dry weight affected by burial depth, significantly. The highest shoot dry weight (0.62 g/plant)
was gained at 4 cm burial depth.

Conclusion: Results showed that the effect of different temperatures on maximum germination percentage
and rate of Silybum marianum were significant, as, the highest and lowest germination percentage was observed
at 20/35 (night /day) with a 98.5%, and 5/15 (night /day) with a 38%. Increasing salinity reduces seed
germination. Maximum seeds germination of Silybum marianum was occurred at depths of 0 and 1 cm with
93.35 and 89.37 percent, respectively. General emergence decreased with increased seed burial depth. PH
treatments had the significant effect on germination of this weed. Minimum and maximum germination of
Silybum marianum were gained at pH 5 and 8 with 21.5% and 96.5%, respectively.

Keywords: Acidity, Emergence, Fluctuating Temperature, Seed burial depth, Salinity
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Evaluation of the Inhibitory Effects of Different Salts on 2,4-D Efficacy in
Control of Kochia (Kochia scoparia L.) and Redroot Pigweed (Amaranthus
retroflexus L.)
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Introduction: Quality of water used in spray tanks can affect herbicide efficacy, especially acidic herbicides
such as 2,4-D. Water is the primary carrier for herbicide applications and it usually makes up over 99% of the
spray solution. Considering that, it should be no surprise that the chemistry of water added to the spray tank
greatly impacts herbicide effectiveness. Some ions such as calcium and magnesium cations that dissolve into the
water, creating various levels of hardness in the water supply. 2,4-D is weak acid herbicide that can be
influenced by hard water cations or foliar fertilizers. It has shown reduced activity when applied in water
containing calcium and magnesium cations. Hence considering the quality of the water tank sprayer especially
hardness helps optimize the efficacy of herbicides. Thus this research was conducted to determine the effect of
different salts to 2,4-D on kochia and redroot pigweed as indicator weed species.

Materials and Methods: Greenhouse experiments were conducted during 2014 at Ferdowsi University of
Mashhad to determine the effect of sodium bicarbonate, calcium carbonate, magnesium chloride and calcium
chloride in 500 ppm and deionized water as the control on the efficacy of 2,4-D in three doses including 135,
270 and 540 g. a.i. ha® (SL 72%) with and without ammonium sulfate (AMS) ( 2% wi/v). Kochia and Redroot
pigweed were planted after breaking dormancy in plastic pots. Herbicide was applied using a backpack sprayer
calibrated to deliver 290 Lha* at 200 kPa with flat-fan nozzles (Tee Jet 8002 flat-fan spray nozzles). Spray
solutions were thoroughly agitated each time a new solution was prepared and immediately prior to application
to bring herbicide into solution. Living plants were recorded 3 weeks after herbicide treatment irrespective of the
timing of application. In addition to survival, the above-ground dry weight of Kochia and redroot pigweed in
each pot was determined 3 weeks after the optimum timing of herbicide application. The experimental design
was a randomized complete block with 3 replications. Data were subjected to ANOVA for a factorial treatment
arrangement using Minitab ver.17. Means of significant main effects and interactions were separated using
Fisher’s Protected LSD test at p<0.05.

Results and Discussion: Results of ANOVA showed that all factors included 2,4-D doses, type of salt and
AMS application had significant effects on survival and dry matter of Kochia and redroot pigweed three weeks
after treatment. In this experiment, 2,4-D toxicity to Kochia and redroot pigweed was antagonized by salts
available in the spray carrier. Reducing in 2,4-D efficacy for Kochia control in the presence of salts such as
calcium, magnesium and sodium by Nalewaja and Matysiak (1993b) was reported. In Kochia, sodium
bicarbonate was more antagonistic than the others. But there is no difference between inhibitory effects of all
salts in redroot pigweed. Mueller et al. (2006) reported that calcium and magnesium concentrations greater than
250 ppm antagonized glyphosate activity on the weeds such as broadleaf signalgrass, pitted morningglory,
Palmer amaranth and yellow nutsedge. Nalewaja and Matysiak (1991) showed that the glyphosate toxicity to
wheat was antagonized by sodium, calcium, and magnesium. In addition, results indicate that antagonism of salts
on 2,4-D efficacy can be overcome by AMS in both two species, Kochia and redroot pigweed. Shahverdi et al.
(2009) showed that the activity of the weak acid herbicides such as glyphosate, chlopyralid, 2,4-D increased with
the addition of ammonium sulfate to the spray solution. Also, Roskampn et al. (2013) showed that the activity of
the 2,4-D and dicamba increased with the addition of ammonium sulfate to the spray solution for control of
redroot pigweed, grass horse and lambsquarter. Results of interaction effects between 2,4-D dose and type of salt
show that by increasing herbicide dose antagonism effects of cations were decreased. According to our results
application of ammonium sulfate in on hard water increased the efficacy of 2,4-D four times in Kochia and more
than four times in redroot pigweed.
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Conclusion: The efficacy of 2,4-D on Kochia and redroot pigweed was affected by salt type in the spray
carrier. Type of salts was different between two species, in Kochia, sodium bicarbonate had more negative
effects and in redroot pigweed each four salts had similar effects. Numerous studies have shown that cations can
influence herbicide efficacy depending weed species. Also our results showed that control of Kochia and redroot
pigweed increased when AMS was added to 2,4-D in spray solutions. AMS has been considered important to
herbicide enhancement or to overcoming herbicide antagonism by salts in spray carrier, AMS also enhance 2,4-
D phytotoxicity in the absence of antagonistic salts that this confirm previous reports. It was concluded that
weed species responded differently to the inhibitory effects of different cations in spray solution and AMS
application, thus making a simple recommendation for all conditions is difficult.

Keywords: Adjuvant, Calcium, Hard water, Magnesium, Percentage of survival
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Evaluation of Colorimetric LAMP Assay for Visual Detection of Ralstonia
solanacearum in Potato Shipments at Quarantine Stops in Iran

O. H. Nabavi Chashmi!- S. Baghaee-Ravari*"- M. Falahati Rastegar’- C. Moslemkhani*— V.

Jahanbakhsh Mashhadi’®
Received: 18-07-2016
Accepted: 16-05-2017

Introduction: Race 3/ biovar 2 of this pathogen causes bacterial blight of solanaceous plants especially
potato in both tropical and temperate regions and results in great economic losses worldwide. Infection is
prevented via quarantine or incineration of infected plant materials. However, the use of healthy seed tubers is
the most effective way to avoid dissemination of this harmful plant pathogenic bacterium to pathogen-free areas.
Amplification of functional genes such as endoglucanase and hrp B and fli Chas been used as an alternative to
study R. solanacearum species complex. In order to facilitate detection of R. solanacearumin imported seed
tubers and identify high-risk fields and stores where inoculums population is low, loop-mediated isothermal
amplification (LAMP) reaction as a potentially fast and cost-effective method was used. The attention of the
present study was on evaluation of latent infection in potato tubers with R. solanacearum bacterium targeting the
fli C gene by colorimetric LAMP assay. The LAMP protocol was compared with the conventional PCR which
routinely used at most quarantine stops.

Materials and Methods: In this study, bacterial strains were isolated on tetrazolium chloride (TZC) agar
medium. Pathogenicity assay was carried out on tomato and potato seedlings under greenhouse conditions. Total
DNA of bacterial strains was prepared using Chen and Kao (1993) protocol. In some cases, the boiled filtrated
potato extract was used directly in molecular experiments. Identification of R. solanacearum strains at species
and phylotype levels and biovar determination were done based on literature. The PCR products were analyzed
on 1.2 % agarose gels in TBE buffer and visualized with UV light. To detect R. solanacearum in symptomatic
and symptomless tissues, conventional PCR and LAMP assay according to fli C gene were performed and
compared with each other. In order to check amplified LAMP products in visual assessment, the existence of
magnesium pyrophosphate precipitate in tested tubes was analyzed. Furthermore, change in colour due to the
reaction was evaluated by naked eye and UV treatment after adding the calcein. Finally, the LAMP products
were examined by electrophoresis through 2% agarose gel after staining with green viewer. To determine limit
of the LAMP assay, seven dilution series (2x107 to 2x10 CFU/ml) were prepared and 2 ul of each dilution was
used for LAMP.

Results and Discussion: Bacterial colonies showed mucous and opaque appearance with red centre and
whitish periphery on TZC agar medium were selected for further study. In plant bioassay two weeks after
bacterial inoculation, different levels of wilting were observed on tomato and potato seedlings. The expected 281
and 372 bp PCR-amplified fragments was observed in all strains supporting species and phylotype identification,
respectively. Moreover, utilization of carbon sources indicated that the strains were related to biovar 2.
Furthermore, all strains from potato were screened using Ral-fliC and Rsol-fliC primers. A 400 bp PCR product
specific to R. solanacearum was obtained from all strains. Sequencing three purified PCR products confirmed
the right amplification of fli C gene specific to R. solanacearum.

The amplified products were detected by visual observation which the white turbidity of the reaction mixture
by magnesium pyrophosphate was seen after 55 min. An alternative indicator to visually check the positive
reaction was calcein which was based on observation of yellow (green) in colour at the absence (presence) of
UV light in infected samples and clear colour in negative control. Detection limits in pure cultures and infected
potato extract were also determined. In conventional fli C-PCR, the detection limit ranged approximately from
10 3to 10 “cfu mltin both infected potato extract and pure cultures. Moreover, the lowest amount of consistently
tested positive through LAMP assay was 10 “cfu ml™* for both cases.

Although the sensitivity of the fli C LAMP assay was equal or lower than that of the conventional PCR, the
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accuracy of fliC LAMP seems to be sufficient toreliably confirm the presence of R. solanacearum in potato
samples. In addition, LAMP protocol assay is time-consuming procedure, does not require expensive
equipments, provides visually detection of positive reactions and can apply to survey possible infection in host
plants.

Conclusion: Consequently, LAMP assay with a short nucleic acid extraction step like as boiling treatment
and efficient visualization processes such as calcein provide suitable preliminary data for screening of pathogen—
free tubers prior to storage and during transportation.

Keywords: Cost-effective method, Entry points, Latent infection, Potato brown rot, Store
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Tracing Resistance of Weeds to Aryloxyphenoxypropionate (ACCase),
Acetolactate Synthase (ALS) and Synthetic Auxcins Herbicides in Shoushtar
Wheat Fields
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Introduction: Since the first compilation of herbicide-resistant weeds in 1982, the number of reported
herbicide-resistant species has increased significantly. ludosulfuron-methyl-sodium + mesosulfuron-methyl+
mefenpyr diethyl, sulfosulfuron and tribenuron-methyl, acetolactate synthase (ALS) inhibiting herbicides,
clodinafoppropargyl, aryloxyphenoxypropionate (ACCase) inhibiting herbicides and 2,4-D+MCPA, synthetic
auxcins herbicides are registered in Iran for post emergence control of broadleaf and some grass weeds in wheat
(Triticum aestivum L.). In southwest Iran, Khouzestan province, the appearance of wild oat (Avena ludoviciana
Durieu), littleseedcanarygrass (Phalaris minor Retz) and wild mustard (Sinapis arvensis L.) populations with
different degrees of resistance to mentioned herbicides has been reported previously in last decade. A reliable
seedling bioassay was developed and tested for the rapid screening for resistance to aryloxyphenoxypropionic
(APP) herbicides in some. Populations specialy grass weed. This paper describes a rapid and reliable seedling
test to detect APP-resistant A. ludoviciana, Phalaris minor and Sinapis arvensis biotypes in order to determine
their frequency within a population. This test has also been developed in order to discriminate between APP,
ALS and synthetic auxcin -resistant biotypes.

Materials and Methods: Suspected resistant and susceptible seeds of wild oat, littleseedcanarygrass and
wild mustard to iodosulfuron-methyl -sodium+ mesosulfuron-methyl+ mefenpyr diethyl, sulfosulfuron and
tribenuron-methyl, clodinafoppropargyl and 2,4-D+MCPA were collected from wheat fields, Shoushtar,
southwestern of Iran in 2014 — 2015 growing season. The wild oat and littleseedcanarygrass seeds pregerminated
in petri dishes. Single doses of clodinafop (1.25 and 0.080 mg ai L) were used for the R- and S- populations of
wild oat and little seed canarygrass, respectively. These experiments were carried out by placing 5 pre-
germinated seeds in a 7-cm-diam petri dish containing one piece of filter paper and 5 ml of distilled water or
solutions having concentration of clodinafop. The petri dishes were placed in the germinator. The coleoptiles
length of seedlings was measured 7 days after treatment (DAT). The pregerminated seeds of wild mustard were
sown in pots and irrigated regularly to avoid any moisture stress. Ten days after planting (DAP), they were
thinned to two seedlings per pot. Twenty days after weed emergence, seedlings of the pots were subjected to
iodosulfuron-methyl-sodium + mesosulfuron-methyl+ mefenpyr diethyl (18 g ai ha*), sulfosulfuron (19.95 g ai
ha') and tribenuron-methyl (15 g ai ha') and 2,4-D+MCPA (200 g ai ha?) application. The sprayer was
calibrated to deliver 338 L ha at pressure of 2 atm. The aboveground biomass was harvested 28 days after
treatment (DAT) and weighed. Then, distribution map of resistant and susceptible populations in fields was
drawn using GIS 9.3 software.

Results and Discussion: The results showed that eleven, eight, two and one wild mustard populations were
confirmed resistant (RRR), probably resistant (RR), possibly resistant (R?) and susceptible (S) to sulfosulfuron
based on “R” ratings system. In addition, three, twelve, three and four wild mustard populations were confirmed
resistant, probably resistant, possibly resistant and susceptible to iodosulfuron-methyl-sodium + mesosulfuron-
methyl+ mefenpyr diethyl. For tribenuron-methyl, seven, twele and three populations were confirmed resistant,
probably resistant, possibly resistant and other populations were susceptible. Meanwhile, whole populations
were susceptible to 2,4-D+ MCPA. Seven days after clodinafop treatment, a clear difference in symptoms was
observed between the R- and S- populations. Clodinafop affected the cleoptile length of S- and R-populations of
wild oat and littleseedcanarygrass differentially. As, thirty three, fifteen and one wild oat populations were
confirmed resistant, probably resistant, possibly resistant and other populations were susceptible. Finally, eight,
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five and three littleseedcanarygrass populations were confirmed resistant, probably resistant, possibly resistant
and other populations were susceptible. Distribution map of populations showed that confirmed, probably,
possibly resistant populations were dispersed as uniformly in the region. As shown in the map, distribution of
populations was in the center of region.

Conclusions: The results obviously demonstrated that R- and S-populations could be discriminated by the
pregerminated seed, whole plant assays. It could be concluded that 2,4-D+MCPA, iodosulfuron-methyl-sodium
+ mesosulfuron-methyl+ mefenpyr diethyl were more potent than other AIS herbicide group for wild mustard
control. Moreover, awareness of distribution map of resistant and susceptible populations could help for better
management and prevention the further spread of the populations. We believe that more populations must be
studied to determine exact distribution of resistant and susceptible populations in southwest Iran. Finally,
extensionists based on distribution maps of resistant populations could recommend herbicides that prevent or
delay herbicide resistance development.

Keywords: Discriminating and recommended dose, Global positioning system, Screening
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Molecular Identification of Leptosphaeria maculans and Determination of
Aggressive New Pathotypes Canola Phoma stem Canker in North Iran
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Introduction: Canola is one of the important oil crops in Iran and blackleg disease caused by Leptosphaeria
maculans is an economically important disease of rapeseed especially in the northern provinces of Iran. At the
beginning of the season in early autumn, L. maculans are initiates by air-borne ascospores released from infected
stubbles of previous crops. These ascospores germinate and produce leaf lesions. The fungus then grows
systemically from the leaf lesions to stem where cankers are produced which can result in major yield loss.
Blacklegis caused by a complex of at least two species of Leptosphaeria: L. maculans and L. biglobosa. Of these
two species which L. maculans was is much more prevalent and virulent than L. biglobosa and was reported
from almost all oilseed rape growing regions of the world. A number of methods has been developed to
differentiate isolates of these two groups through morphological, physiological, genetic and molecular markers.
Among these virulence markers of group pathogenicity are most widely used for characterizing the pathogen
population. The purpose of this research work was to investigate isolates identification based on colony
morphology and molecular methods. Moreover, for management strategies to be effective it is important to
recognize the population structure based on pathogenicity groups and an understanding of possible shift in
fungus population in the north of Iran.

Materials and Methods: Infected plants of oilseed rape were collected from the northeast Iran during 2013-
2016. Diseased plant organs with clearly defined symptoms of the disease were used for the isolation of the
fungi. All isolates were analyzed using a combination of morphological and physiological. In order to confirm
the identification of L. maculans from oilseed rape isolates, DNA was prepared using the standard method
described previously. The ITS region of genome of all isolates was amplified using polymerase chain reaction
with specific primers pair LmF, ImR. Some isolates were sequenced with ITS1 and ITS2 along with the 5.8S
rRNAregion and then sequence data were compared with that of available L. maculans isolates in Gene Bank.
Aggressive isolates of L. maculans collected in widely separated geographic regions were further divided into
pathogenicity groups based on virulence of three different Brassica napus cultivars.

Results and Discussion: Morphological and physiological and molecular characterizations of 72 isolates
were performed. Isolates grew slowly, the pycnidia of the fungus were black, globose to subglobose in shape and
conidia were single-celled, hyaline. The most of isolates formed yellow and pigment formation was scored in six
groups in PDB at 18°C in the dark on the shaker. The PCR detection showed that all isolates were amplified by
L. maculans-specific primer pair and a 334-bp PCR product was reliably amplified from L. maculans. The
sequence analysis of the ITS region revealed that the sequences had 99.7% sequence similarity with the ITS
sequences of known L. maculans isolates in Gen Bank by NCBI Blast search. This isolates were registered with
accession number KX649997 and KX792142 in gene bank and this confirmed that the pathogen exists in
Brassica napus samples. The role of morphological identification in virulence is complex and the production of
pigment and mycelial growth is not always correlated with virulence. Therefore, based on amplification with
type specific primers the amplified product fragment specific for group A was found in all isolates. It is
important to know which pathotype is present, because the pathotypes of L. maculans differ in the amount of
damage they cause. Based on the reaction of isolates on differential cultivars all four group pathogenicity PG-2,
PG-3, PG-4 and PGT were observed in aggressive isolates. The most isolates were classified to be a
pathogenicity PG-4 virulent on three different cultivars and for the first time was identified in Iran.

Conclusions: In order to determine whether isolates belonging to the canker L. maculans are present in the
north of Iran, initial species identification based on colony morphology was confirmed using molecular methods.
As the pathogen causes considerable losses, the fast identification and pathotype determination are important for
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agriculture and successful management of blackleg disease. Our results showed that an understanding of possible
shift in fungus populations of PG2 to PG4 will be of value in developing strategies for successful management of
blackleg disease.

Keywords: Blackleg stem canker, Morphological, Pathogenicity groups, Specific primers
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Nematode (Globodera rostochiensis) in vitro and Greenhouse Conditions in
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Introduction: Potato (Solanum tuberosum) is one of the most important crops used as a source of human
food. Iran is the third-largest producer of potato in Asia, where the production rate in 2015 was estimated to be
about 5 million tons. Potato producers in Hamedan province produce 21.3% of total potato harvested in Iran.
Golden potato cyst nematode, Globodera rostochiensis is the most destructive potato pathogen. As the chitin is a
dominant composition in middle layer of the eggshell, using the chitinases produced as chitin-degrading
enzymes in a wide range of fungi is a good strategy for biological control of the golden potato cyst nematode.
We assessed the ability of various antagonistic fungi to control Globodera rostochiensis under in vitro and
greenhouse conditions.

Materials and Methods: Thirty four fungal isolates obtained from infected eggs of the potato cyst
nematode, Globodera rostochiensis in potato fields of Hamedan were evaluated in two chitin-agar and water-
agar mediums under in vitro and greenhouse conditions.The ability of the chitinase enzyme production was

assessed in chitin-agar medium with colloidal chitin as substrate, so the chitin was used as exclusive source of
carbon. Colloidal chitin was prepared based on the procedure of Seyedasli et al. (2004) with 10 g of powder
chitin from practical-grade crab shell chitin (Sigma) in 100 ml of 85% H3sPO,4. Water was added to the above
mixture and was filtered with cheese cloth. To completely remove acid, water addition and filtration repeated for
several times. The produced unguent material was dried and powdered and then used as carbon source in the
medium. 0.5 percent of colloidal chitin was added to the medium. Afterwards, a 5 mm disk from the edges of
5days old was placed in the center of Petri dish and all of them were kept for 5 days at 25° C. Chitinase detection
medium (chitin-agar) was directly supplemented with colloidal chitin (5 g/I) and bromocresol purple (0.15 g/l).
The ability of antagonistic activity of the fungi on the cyst nematode was tested in water-agar medium through
assessing the interaction between fungi and cysts. The numbers of healthy and parasitized (dead) larvae and eggs
were calculated after two weeks. The ability of the antagonistic fungi under greenhouse conditions was also
analyzed. To provide fungal inoculum, 20g of soaked wheat seed were cast in nylon with autoclave capability. 2
ml distilled water were added per gram of cast seed and they were autoclaved three times during 24 hours. Four
fungi disk with 5 mm diameter from selected isolates were then added to all nylons with three repetitions and
were kept in 25°C and dark conditions. To colonize all of the seeds and avoid hanging them, the seeds in nylons
were mixed within 48 hours interval. After three weeks all of the seeds were infected with fungal isolates. The
ability of the antagonistic fungi under greenhouse conditions was studied by adding fungal inoculum and 100
cysts to each pot and performance evaluation of potato traits in pot after 90 days.

ANOVA (Analysis of variance) data analysis was conducted using of the SAS software version 9.0 in
completely randomized design (CRD) with three replicates under all conditions.

Results and Discussion: The ANOVA results of qualitative evaluation for chitinase activity in Petri dish
containing chitin-agar showed significant difference among isolates at1% level of significance. Furthermore,
there was appositive association between diameter and chitanase activity. Isolates 153 (P. lilacinus) and 6 (C.
parapsilosis) had the maximum and minimum diameter, respectively.

A significant difference was found among isolates in the 0.1% level of significance. Isolate 152 (L.
muscarium) had the greatest antagonistic ability and 62 (F. solani) was the weakest antagonist isolate.

Mean comparisons of measured performance traits of potato in pot showed in all traits that isolates 154 (T.
atroviridae) and 151 (B. bassiana) were the best antagonist isolates under greenhouse conditions. Isolates56 (F.
equiseti) and 12 (F. oxysporum) with the lowest measured values in all functional traits were also the weakest
antagonist fungi.

Conclusions: The results illustrated a strong correlation between antagonistic ability of fungal isolates under
in vitro and greenhouse conditions. Therefore, fungal isolates can effectively reduce the nematode damages.
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Finally, isolates 151 (B. bassiana), 152 (L. muscarium), 153 (P. lilacinus) and 154 (T. atroviridae) were selected as
the strongest antagonistic fungi in controlling this nematode.

Keywords: Biological control, Chitin-agar, Parasitism, Yield traits
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R. Khakzad'- M. T. Alebrahim?*- A. Tobeh?- M. Oviesi’*- R. Valiolahpor*
Received: 05-11-2016
Accepted: 12-06-2017

Introduction: Summer annual weeds typically germinate in spring and early summer, grow throughout the
summer, and set seeds by fall. Summer annual weeds are a persistent problem in summer annual row crops,
competing directly for water, light, and nutrients, causing yield losses in quantity and quality.

Although agriculture is increasingly relying on modern technology, knowledge of the biological systems in
which these technologies are used is still critical for implementation of management strategies. Biological
information about weeds is valuable and necessary for developing management strategies to minimize their
impact. Scouting fields for pest problems are essential in any cropping system and knowledge of the timing and
sequence of weed species emergence could increase the effectiveness of weed scouting trips and subsequent
management practices.

The success of any annual plant is directly correlated to its time of seedling emergence because it determines
the ability of a plant to compete with its neighbors, survive biotic and abiotic stresses, and reproduce. The period
and pattern of emergence of the weed community depend on the species present in the seed bank and their
interaction with the environment. Therefore, knowledge of the weed species present in the soil seed bank and
when these species are most likely to emerge is important in planning effective weed control programs.

Temperature has been reported to be the main environmental factor regulating germination and emergence of
weed species. Scientists have developed TT models to predict the emergence of weed species based on a daily
accumulation of heat units or growing degree days (GDD) above a minimum base threshold value (Thase). The
predictive models for weed emergence based on the accumulation of TT appear to be accurate enough for
projections of weed emergence time (Grundy 2003). Moreover, soil temperature data are easily accessible,
making this type of model practical and useful to farmers. Many studies of weed growth, and thus predicting
models for areas outside of Mazandaran is performed as a particular study. Because the differences in soil

conditions, climatic, geographic and weed species there is a possibility that these models are not appropriate to
predict weed species in Mazandaran province. Furthermore, the purpose of this experiment is investigation

growth of weeds and develops an empirical model based on GDD to predicting the growth of several species of
summer weeds in soybean.

Materials and Methods: The experiment was conducted as split split-plot in a randomized complete block
design with three replications in the summer of 2016 in Dasht-e-Naz Company Sari-lran with geographical
coordinates 36° 39" N 53° 11" E, and 1 meters above sea level. The treatments included two tillage system (No
Tillage, Tillage), three densities of 20, 30 and 40 plants per square meter of soybeans and Pursuit-doses
(imazethapyr) (0, 50%, 75%, standard dose and 25% of the standard dose, respectively).

To predict the growth pattern in each plot a fixed 50 x 50 cm quadrat fixed in the center of each plot and
since the beginning of the season and after the first irrigation, counting of new grown seedlings was began based
on weeds species. The Counting was performed weekly and then counted seedlings were eliminated after in any
stage as long as new emergence was not seen.

Non-linear regression (Sigma Plot 12.5) was used for the expression pattern of cumulative emergence of
seedlings. The 3 parameter logistic function was fitted to the data.
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a

1+ (xiujb

where y represents the predicted cumulative percent emergence, X0, GDD to reach the %50 cumulative
emergence, a is the upper asymptote (theoretical maximum percent emergence), b is the slope of the curve.

We considered that soil water was not a limiting factor for weed emergence, using soil temperature (growing
degree days, GDD) as the only independent variable for predicting cumulative emergence. Thus, GDD were
calculated with the soil temperatures by using the formula:

GDD = (T:-ru'z:r+1"|.1,“-|.1 ) _T
- 5 B
where Tmax and Tmin are the daily maximum and minimum temperature, respectively, and Ty is the base
temperature. Base temperatures used in the calculations of GDD were: 9.0°C for A. theophrasti, 12.0°C for S.
halepense, 22.3°C for A. retroflexus, 8.1°C for E. maculate, 7.5°C for P. oleracea, 4.0°C for B. napus.
From the emergence count data, mean emergence time (MET) and emergence rate index (ERI) were

calculated as follows:
Nty + Nt

Y =

MET =
N,+_+N,
N,+_ +N
ER] = Y~ "=
MET

where Ny, ..., Ny is the number of newly emerged seedlings since the time of the previous count, ty, ..., t, are
the GDD after sowing, and n is the number of sampling occasions. These two indices give us a simple indication
of the emergence process, providing a useful tool to compare the progress of seedling emergence of each species
in the two sites. However, they cannot provide more detailed information on emergence duration and speed.

Results and Discussion: The results showed that except sorghum that in tillage treatment had the lowest
cumulative emergence, other species in no-tillage treatment had the lowest cumulative emergence. At the end of
the sampling patterns of emergence has been specified, all species of weeds, in the density of 40 plants per
square meter of soybean and dose of 1.25 liter per hectare of herbicide Pursuit had the lowest cumulative
emergence and in the density of 20 plants per square meter of soybean and dose of O liters per hectare of
herbicide Pursuit had the maximum cumulative emergence. Among other species, Amaranthus retroflexus
needed the lowest mean emergence time (MET) and the lowest growing degree days (GDD) to reach 50%
emergence. Whereas, among the species, Abutilon theophrasti needed maximum mean emergence time (MET)
and maximum growing degree days (GDD) to reach 50% emergence. On this basis, growth stage suitable for
controlling pigweed, when the main wave of seedlings of other species still have not found growing. The best
management practice used to manage weeds will depend upon the weed species present in the soil seed bank,
and diversity of management tactics (e.g., planting dates) will result in fewer shifts in species composition.

Keywords: Emergence pattern, Tillage, Planting density, Herbicide dose
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Inoculate Release of Stethorus gilvifrons Mulsan (Coleoptera: Coccinellidae) for
Biological Control of Date Palm Spider Mite, Oligonychus afrasiaticus
McGregor (Prostigmata: Tetranychidae)
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Introduction: The spider mite, Oligonychus afrasiaticus feeds by sucking the sap from the immature fruits
tissue. The natural color of fruits changes to pale yellow or gray by mite's feeding. Damaged fruit are cracked
and its damage can dry out the fruits. Because of resistance to pesticides, resurgence of date palm spider mite
causes to disrupt the natural balance of their population. Tiny black ladybird beetle, Stethorous gilvifrons is the
most important and active lady beetle species in Khuzestan province and is very effective on biological control
of the spider mite. Determination of the amount and release time of the lady beetles are the most important
factors in the implementation of biological control programs of date palm spider mite. So, careful monitoring,
time of the release and the ability of deployment of predatory ladybird are essential steps to success in the
programs of biological control.

Materials and Methods: This research was conducted in Shadegan region of Khuzestan province. The
nested design was used to compare the efficiency of different inoculate release methods of the predator, S.
gilvifrons. The main niches include three release times which were at the time of emergence, three days and one
week after emergence of date palm spider mite in date palm plantation. Sub nesting including three different
levels of predator release including minimum, moderate and maximum release with 0.5, 1 and 3 predator /m? per
day and were continued for two weeks. The two or three-days ladybirds were used to release. First, the infected
clusters were covered by mesh fabric and ladybirds were released under them. After a week, mantles were
opened up to the establishment of ladybird run on the normal condition of date palm plantations. This
experiment was repeated three times, and each replication consists of a quarter- hectare plantation with dominant
cultivar Sayer. Three date Palm trees from each release and control were randomly selected. One hundred fruits
from10 major's of each bunches were randomly selected and the number of spider mite (prey) and coccinellid
(predator) were counted in different developmental stages. The relationship between predator and prey was
calculated by using Pearson's correlation in different treatments as an index of density-dependent reaction of the
predator to prey density and its establishment.

Results and Discussion: Results showed that there were significant difference between treatments of release
on seasonal mite and lady beetle populations and the average seasonal growth reduction rate at 1% probability
level. The maximum difference in the number of mite — infested treatment and control occurred at maximum
release with predatory mite. The maximum density of the lady beetle population was observed around mid to late
June. Date palm fruits were been at Kharg phonological growth at this time and they had the greatest sensitivity
to the mite population. The highest correlation coefficient occurred in terms of release time coincided with the
moderate and maximum release of spider mite’s predator. So, the predator showed density - depend reaction and
its establishment were occurred. Release of three and one lady beetle/m? and simultaneously with the appearance
of spider mite had powerful and significant correlation. In those circumstances, the density-dependent response
of lady beetle was observed. The prey and the predator population densities have several fluctuations around
their equilibrium level during the season. Number of predator population declines and prey population increases
from their equilibrium levels were reduced by the simultaneous release of the predator to start prey activities.
The predatory failure establishment is zero in the maximum release.The highest control of date palm spider mite

was about 83.28% at release treatments. In all releasing treatments, the level of biological control was increased
with increasing the number of coccinelid releases per unit.
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Conclusions: The highest predator efficiency were calculated in the maximum release (3 coccinellid per
square meter) and simultaneously with the appearance of spider mite in date palm plantation. The control
performance was 83.27 percent in this condition. Understanding of the fluctuations of the date palm pests and
their natural enemies and the effect of climatic factors on the fluctuations are necessary to operate the proposed
models for biological date palm pest control. The success of this predator is high in terms of the date ecosystem,
and the susceptibility of palm fruit to pests decreased at the end of the season.

Keywords: Biological control, Timing of pest release, Predatory lady beetle, Date palm spider mite
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Study Damage of Cabbage Aphid, Brevicoryne brassicae L. on some Canola
Cultivars under Field Infestation, in Shahre-kord
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Introduction: Cabbage aphid (Brevicoryne brassicae L.) is one of the most important pests of canola in Iran.
The pest attacks to the leaves, stems, flowers and pods of the host plant. Feeding and sucking the sap from the
plant tissues normally cause leaf and stem deformities and reduce the quality and quantity of the seeds. It was
reported that damage caused by the pest can reduce 9 to 77% of the canola yield. Several studies indicated that
host plant resistance is an important method which influences population dynamics of B. brassicae and reduces
damage of the pest in the field conditions. Using resistant varieties can be the simplest, practical, effective and
economical method for the pest control as compared with other control methods. The aim of this investigation
was to study population dynamics of the cabbage aphid on different canola cultivars under the natural field
infestation and evaluate the pest influence on the studied cultivars/hybrids yield and yield components in Shahre-
kord.

Material and Methods: Population dynamics and damage of cabbage aphid were studied on five cultivars
(including: Okapi, Licord, Talaye, Modena, Tasilo) and two hybrids (Hyola 308 and Hyola 401) of canola based
on the completely randomized block design in three replicates under the field conditions. To study population
dynamics of the pest, sampling was started from the beginning of the infestation (the first decade of April) and
continued weekly until harvesting time. For this purpose, five plants in each replicates were selected randomly
and the number of aphids (nymphs and adults) was counted on 10 cm of each stem. Moreover, at the harvesting
time, 10 plants from each replicate were selected randomly and the yield and yield components including
number of pods, number of seed per pods, weight of 1000 seeds were measured. Statistical analysis was done
using Proc ANOVA in SAS 9.1 software.

Results and Discussion: Our study addressed the seasonal activity and population dynamics of the canola
aphid on different canola varieties under the field conditions. The results indicated that the activity of cabbage
aphid was started from the first decade of April and reached to the highest level at the flowering stage at the third
decade of May. The highest (450 aphids/plant) and lowest (200 aphids/plant) population density were observed
on Talaye cultivar and Hyola 401 hybrid, respectively. Similar results were reported by Khazduzi Nejad Jamali
et al. (2012) and Sarwar et al (2002).Mean comparison of yield and yield components in different canola
cultivars and hybrids under the field infestation to cabbage aphid showed the highest (83.47) and lowest (12.69)
number of pods in Hyola308 hybrid and Modena cultivar, respectively. Moreover, the highest (13.27) number of
seeds per pod was observed in Tasilo cultivars, whereas the highest seed weight was identified in Tasilo and
Hyola hybrids. The maximum and minimum yield were, respectively, recorded for Tasilo cultivar (0.41 gr/plant)
and Modena cultivar (0.01 gr/plant).Our finding was similar to the results of Monfared et al (2003) who reported
that Hyola 308 and Hyola 401 hybrids and Talaye and Licord varieties were resistant to the cabbage aphid.
Keyhanian et al (2008) observed the highest pest population on Licord cultivar which supports our findings.
However, they reported the lowest yield in Hyola401 which is in contrast with our results. The differences
between the results can be due to the influence of environmental factors on the studied cultivars.

Conclusion: Our results demonstrated that Hyola 401 hybrid had the highest number of pods per plant and
number of seed per pod and Tasilo cultivar had the highest yield and seed weight. In addition, the lowest yield
and yield components was found for Modena cultivar. Therefore, Tasilo was the most suitable and Modena was
the least suitable cultivar for growing in Shahre-kord. Since pesticide application to control the pest has several
disadvantages such as increasing production cost, developing resistant races, destroying natural enemies and
environmental hazards, integrated pest management based on the host plant resistance is, therefore, essential for
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controlling the canola aphid. Using the resistant hybrids and cultivars can reduce insecticides hazards, protect
natural enemies and help integrated management of the canola aphid.

Keywords: Plant resistance, Population dynamics, Waxy aphid, Yield
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Improved Activity of Imazethapyr on Jimsonweed (Datura stramonium L..)
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Introduction: An adjuvant has been defined as ‘a material that when added to a spray solution improves or
modifies the performance of an herbicide’. There are five categories of adjuvants including drift retardants,
extenders, stickers, wetters, and penetrants. The latter can chemically be divided into mineral or vegetable
groups. Although some reports have found that vegetable oils are less effective than mineral oils, in view of the
environmental concerns, the use of vegetable oils seem to be a suitable alternative to mineral oils because they
offer a series of advantages such as being biodegradable and renewable resources. The plants essential oils are
extracted from the medicinal plants not only have an adjuvancy activity at low concentrations but also have an
herbicidal activity at high concentrations. It is believed that the benefit of vegetable oils as adjuvant can be
related to their ability (i) to increase the drying period of the spray droplets during their fly time before impacting
the leaves, (ii) to prevent bouncing off after impacting the leaves, (iii) to decrease contact angle of the droplet on
the leaf surface and improve the spreading of them on the leaf surface, (iv) to delay crystallization of the active
ingredient on the leaf surface, (v) to reduce the volatizing and photo-decomposing period of the herbicide active
ingredient, (vi) to act as a penetrant agent on the leaf epicuticular wax in order to enhance the penetrability of the
herbicide active ingredient into the plants. A fundamental part of all agrochemical researches is search to detect
the natural chemicals offering adjuvancy properties to enhance the biological activity of agrochemicals.
Therefore, we conducted a dose-response experiment to determine the potential influence of Black seed, Fennel,
Olibanum, and Rose oils as oily based-adjuvants in enhancing the imazethapyr activity against jimsonweed.

Materials and Methods: The jimsonweed seeds were collected from plants in the fields of Qazvin and were
stored in the dark at room temperature until further use. Bioassays were conducted in a greenhouse located on
the Ferdowsi University of Mashhad, Iran. The seeds were washed every 1 h for 7 days for a total of 168
washings to remove seed germination inhibitors according to Andersen. They were sterilized with 5% (v/v)
sodium hypochlorite solution for 10 min and rinsed with distillated water twice. Then, 25 jimsonweed seeds
were sown in 2 L plastic pots filled with a mixture of sand, clay loam soil, and peat (1:1:1). The pots were
irrigated three times a week. At the 1- and 2-leaf stage, the seedlings were thinned to 4 plants pot™ and fertilized
twice with 20 mL of a N:P:K (20:20:20) fertilizer with a concentration of 3% (w/v). The pots were irrigated
every three days with tap water. Treatments were sprayed at the 4-leaf stage. Experimental design was a factorial
arrangement with the 5 doses of imazethapyr (Pursuit® 10% SL) and the four essential oils at concentrations of
0.5 and 1% (v/v) in a completely randomized design with four replications. The emulsifier alkylarylpolyglycol
ether was used to emulsify the substances in spray solution (95% oil + 5% emulsifier). Treatments were applied
at 180 L ha* at 200 kPa using a calibrated moving boom sprayer with an 8002 flat-fan nozzle. Three weeks after
spraying, biomass from each pot was collected and then weighted after oven-drying at 75°C for 48 h. The data
were subjected to a non-linear regression analysis using the following logarithmic logistic dose-response model
described. The relative potency that is the horizontal displacement between the two curves was calculated by the
ratio of doses producing the same response.

Results and Discussion: The slope of dose-response curves for jimsonweed to imazethapyr without or with
each adjuvant were significantly similar as indicated by the same slope (b), so that they could be considered to
be parallel. This indicates that the adjuvants were biologically inactive if they are used alone (without herbicide)
at the tested concentration. Based on shoot fresh and dry weights of jimsonweed, the values of ED1o (6.47 and
7.50 g a.i. hat), EDsp (18.08 and 19.01 g a.i. ha'®), and EDgp (50.48 and 43.54 g a.i. ha) were obtained. All these
values decreased in the presence of all the adjuvants. The relative potency values were significantly different
from 1, indicating a significant enhancement in the imazethapyr activity when the adjuvants were added to the
spray solution. Based on fresh weight of jimsonweed, the imazethapyr activity was improved up to 4.61-fold
with addition of Fennel oil at 1% (v/v). Nonetheless, based on fresh weight of jimsonweed, it was improved up to
4.50-fold with addition of Olibanum at 1% (v/v). Based on dry weight of jimsonweed, the adjuvants were ranked
according to their performance in improving imazethapyr activity as follows: Fennel > Olibanum > Blackseed >
Rose when they were applied at 0.5% (v/v). But, at 1% (v/v), they were ranked as follows: Olibanum > Black
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seed > Rose > Fennel. There are no reports available about the effect of the tested adjuvants as an adjuvant for
herbicide, but similar studies were reported by Cabanne who found that the clodinafop-propargyl activity was
enhanced up to 5- to 6-fold with adding pine essential oil (Pinus pinaster Ait.) to spray solution at 0.5% (v/v).
Vegetable oils have also been found to be effective adjuvants for several post-emergence herbicides. Only in
case of Black seed oil, increasing the concentration had a significant effect to enhance the imazethapyr activity
as compared to others. The benefit of concentration effect has formerly observed by researchers who reported
that there was a strong concentration effect for rapeseed oil since their influence on phenmedipham and
glyphosate uptake and activity was lower at 0.1% than at 1% (v/v).

Conclusion: Since the main barrier for diffusing a hydrophilic herbicide such as imazethapyr into the leaf
tissue is hydrophobic cuticle, thus oil based-adjuvants have been known to work best with them. On the other
hand, a shift from non-environmentally friendly adjuvants to environmentally friendly (namely from mineral oil-
based adjuvants to vegetable oil-based adjuvants) in adjuvant trend has been occurred due to being
biodegradable and renewable. Thus, it is necessary to look for new essential oils offering adjuvancy properties to
improve the efficacy of such foliar-applied herbicides because it is a straightforward approach to reduce the risk
of adverse side-effects of herbicide via reducing herbicide dose needed to control suitable weeds. From the
present study, it could be concluded that the oils Black seed, Fennel, Olibanum, and Rose showed a strong
adjuvancy properties for imazethapyr against jimsonweed and hence they could be suitable for developing and
testing as an oily based-adjuvant. Though it is questioned whether crop selectivity could be threatened when
these adjuvants are applied, further work is required under field conditions to answer this question.

Keywords: Adjuvant, Efficacy, Essential oil, Herbicide
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