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Figure 2- The phylogram of isolates constructed through maximum likelihood analysis based on tefla sequence under K2+G
model. The per centages of replicate treesin the bootstrap test (1000 replicates) have been shown next to the branches. The
treewasrooted to close species of N. macroconidialis
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7- Amaranthus retroflexus L.
8- ChenipodiumalbumL.

9- Polygonum aviculare L.
10- Datura stramonium L.
11- Portulaca oleracea L.
12- Convolvulus arvensis L.
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5- Beta vulgarisL.
6- Solanum nigrumL.
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9- Fumaria officinalis L.
10- Papaver spp.
11- Cirsiumarvense L.
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1- Synergism

2- Additive

3- Antagonism

4- Reference model

5- Additive Dose Model (ADM)

6- Multiplicative Survival Model (MSM)
7- Concentration Addition = CA

8- Independent Action = |A
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Figure 1- Schematic presentation of herbicideinteractions (IDso = rates of herbicides, applied alone or in mixture, for a
50% weed control) (a); Isobolesfor mixtures of herbicides at a given response level, e.g EDsp based on ADM and MSM
models (b)
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4- Bayer Crop Science, Germany

5- Golsam, Gorgan

6- Matabi 121030 Super Agro 20 | sprayer; Agratech Services-
Crop®, Spraying Equipment, Rossendale, UK

7- 8002 flat — fan nozzle
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1- Sulfuric Acid (H2SO4 98%) Art 100713 MERCK ,
Minatajhiz.co.LTD
2- Germinator (Grow Chamber, 375 L, Iran)
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Table 1- Herbicidal treatments with different pure and mixture ratios on the black nightshade red root pigweed weeds (g a.i.
hal) in greenhouse experiments

w‘sm btsl ‘suw
Herbicide Mixtureratios
Yooie Yo:vo X Yo:vo CH R
100:0 75:25 50:50 25.75 0:100
obww (g52,E0 (LS 55 0,590 Boke 0,5) bglses ;5 LiScile a glas
Solanum nigrum L. Herbicide dosesin mixture (g a.i. ha™)
Cumpegbil ¥ plisdegh + plisdagd +adl ol 19.79+0 14.85 + 2.07 99+4.14 4.95+6.21 0+8.28
tDes+Phen+Etho + Clopyralid
" 39.58+0 29.7 + 4.14 19.79 +8.28 99+1242 0+16.55
" 79.15+0 59.37 + 8.28 39.58 + 16.56 19.79 + 24.84 0+33.1
" 158.3+0 118.74 + 1656 79.16 + 33.12 39,58 + 49.68 0+66.2
" 237.45+0 178.11 + 24.84 118.74 + 49.68 50.37 + 74.52 0+993
" 316.6+0 237.48 + 33.12 158.32 + 66.24 79.16 + 99.36 0+132.4
oS+ adlmls 71.82+0 53.88 + 2.07 35.92+4.14 17.96 + 621 0+828
Chloridazon + Clopyralid
" 143.65+0 107.76 + 4.14 71.84+8.28 35.91 + 12.42 0+16.55
" 287.29+0 215,52 + 8.28 143.68 + 16.56 71.82 +24.84 0+33.1
" 57458+ 0 431.04 + 16.56 287.36 + 33.12 143.64 + 49.68 0+66.2
" 861.87+ 0 646.56 + 24.84 431.04 + 49.68 215.46 + 74.52 0+993
" 1149.16 + 0 862.08 + 33.12 574.72 + 66.24 287.28 + 99.36 0+132.4
Comogbyfl + plisdagh + plidegd + ol )8 19.79+0 14.85 + 17.96 9.9 +35.99 4.95 +53.88 0+7182
Des+Phen+Etho +Chloridazon
" 39.58+0 20.7 +3591 19.79 + 71.84 9.9 +107.76 0+ 143.65
" 79.15+0 50.37 + 71.82 30,58 + 143.68 19.79 + 21552 0+ 287.29
" 158.3+0 118.74 + 143.64 79.16 + 287.36 30.58 + 431.04 0+ 57458
" 237.45+0 178.11+215.46  118.74+431.04 50.37 + 646.56 0+ 861.87
" 316.6+0 237.48+287.28  158.32+574.72 79.16 + 862.08 0+ 1149.16
058 dny owg il
Amaranthus retroflexus L.
Cuagbyfl + plisecd + plihagd 3 gls 2149+0 1612+2.15 1075+ 4.29 537+ 6.44 0+858
tDes+Phen+Etho + Clopyralid
" 42.99+0 32.24+4.29 21.49 + 858 10.75 + 12.87 0+17.16
" 85.99+0 64.47 + 858 4298 +17.16 21.49 + 25.74 0+34.32
" 171.98+0 128.94 + 17.16 85.96 + 34.32 42.98 +51.48 0 +68.65
" 257.97+0 193.41 + 2574 128.94 + 51.48 64.47 +77.22 0+102.97
" 343.96+0 257.88 + 34.32 171.92 + 68.64 85.96 + 102.96 0+ 137.29
0928+ Wlgls 75.98+0 56.99 + 2.15 37.99+4.29 18.99 + 6.44 0+858
Chloridazon + Clopyralid
" 151.97+0 113.97 + 4.29 75.98 + 8.58 37.99 + 12.87 0+17.16
" 303.94+0 227.94 + 858 151.96 + 17.16 75.98 + 25.74 0+34.32
" 607.87+0 455.88 +17.16 303.99 + 34.32 151.96 + 51.48 0 +68.65
" 911.81+0 683.82 + 25.74 455.88 + 51.48 227.94+77.22 0+102.97
" 121574+ 0 911.76 + 34.32 607.84 + 68.64 303.92 + 102.96 0+137.29
Comogbyfl + plisdagh + plidegd + ol )8 21.49+0 16.12 + 18.99 10.75 + 37.99 5.37 + 56.99 0+75.98
Des+Phen+Etho +Chloridazon
" 42.99+0 32.24 +37.99 21.49 + 75.98 10.75 + 113.97 0+ 151.97
" 85.99+0 64.47 + 75.98 42.98 + 151.96 21.49 + 227.94 0+ 303.94
" 171.98+0 128.94 + 151.96 85.96 + 303.92 42.98 + 455.88 0+ 607.87
" 257.97+0 193.41+227.94  128.94 + 45588 64.47 + 683.82 0+911.81
" 343.96+0 257.88+303.92  171.92+607.84 85.96 + 911.76 0+ 1215.74

T

Des+Phen+Etho = Desmedipham + phenmedipham + ethofumesate
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Figure 2- Dose-response cur ves of three log-logistic model fitting applied alone and mixture of desmedipham plus
phenmedipham plus ethofumesate with chloridazon and clopyralid with different mixtureratio on Solanum nigrum L. (a-c)
and Amaranthus retroflexus L. (d-f) dry matter at four- to six-true leaf stage. Mixtureratios have been shown based on

desmedipham plus phenmedipham plus ethofumesate, chloridazon and desmedipham plus phenmedipham plus ethofumesate
ratio in mixture from above to below, respectively
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Table 2- Dosesrequired of clopyralid and chloridazon in mixture with Desmedipham plus phenmedipham plus
ethofumesatein various fixed-ratio binary mixturesfor 50%, 80% and 90% reduction in on black nightshade and
redroot pigweed aboveground dry matter compared to untreated check at four-to six-true leaf stage. SE values are given in

parenthesis
Weed species Herbicide "'ri:::_re Effective dose (g a.i. ha™) (;1Sa ;5 0,550 03l 0,5) LiSile 1 0 slajd
jpadile &g8 oS le DI o EDs, EDs EDy,
T Des+PhentEtho gl +5i+ 2 100:0 5.77(1.01) 4757 (5.21) 163.46 (19.60)
DestPhentEtho +Clopyralid o o 5 47.0340.7140.11) 8 20134281 329+ 1.09)  68.65+9.57 (11.98:2.93)
Flrod + e s
" 50:50  251-111(0.434021) 14394639 (2.0241.01)  39.98+17.77 (6.89+3.68)
" 25:75  1.04+131(0.1240.27)  6.41+8.04(0.67+0.92)  18.51+23.23 (2.16+2.48)
ol 25052l Clopyralid i 0:100 238(0.51) 1642 (221) 50.87 (7.07)
Solanum Chloridazon . 5 100:0 12,47 (2.69) 87.43 (12.49) 273.09 (37.82)
. Chloridazon + Clopyralid i z 5
= Sl 75:25  12.6440.49 (1.83+0.15)  65.5342.97 (9.28+0.95)  171.64 +6.60 (32.24+2.75)
" 50:50  6.1040.70 (183 40.25)  47.35+5.46 (8.05+2.37)  157.01+18.09 (26.02+4.01)
" 25:75  3.91+1.35(0.93+0.29)  28.42:9.83 (4.05+2.96)  90.68 +31.36 (22.79 +5.16)
Clopyralid i, 0:100 238(0.51) 16.42 (2.21) 50.87 (7.07)
Des+Phen+Etho gt 458+, 100: 0 5.77(1.01) 47.57(5.21) 163.46 (19.60)
DestPhentEtho +Chloridazon o o 350,434 (0.88+0.98)  18.72+22.67(2.4942.55) 49,28+ 59.60 (7.46+ 9.70)
Flhph e+ gl ls
" 50:50  1.62-5.86(0.2041.82)  11.88+43.11 (2.95:6.94)  38.17+138.49 (6.57424.96)
5 25:75  1.05+11.38(039+2.35)  6.57+ 70.07(2.98+ 10.55)  18.65+203.01 (5.06+43.22)
K Chloridazon (), 100: 0 12.47 (2.69) 87.43 (12.49) 273.09 (37.82)
Des+Phen+Etho 5 +8 +,. 100 : 0 12.93 (1.57) 49.07 (3.47) 107.07 (11.24)
DestPhentEtho + Clopyralid .0 g5, 121 (1.014024)  35.56+4.74 (185+1.02)  79.15+ 10.56 (9.94+2.24)
,.I ol e+ .\EJI,_.:’JS
" 50:50  6.48+2.59(0.98+0.19)  26.72+ 10.66(1.84+ 1.15)  61.20+24.42 (7.63 +4.44)
" 25:75 3224398 (0404 041)  12.64415.63(0.94+ 1.03)  28.14+34.79 (3.52+ 4.16)
Clopyralid g 100:0 5.05(0.70) 19.63 (1.63) 43.43 (6.53)
o
sah ity Chloridazon syl ¢ 100:0 46.72 (5.19) 178.55 (12.56) 391.19 (48.17)
Amaranthus Chilpeiason i Clopyralid 75:25 3531+ 1.33(3.8240.75) 13277+ 5.01 (9.05+ 1.78)  288.14+10.87 (38.56+3.52)
oai A8 adlls
retroflexts L. " S0:50 21334241 (2.6440.75)  89.88+ 10.15 (5.54+ 2.54)  208.45 +23.54(26.92+4.07)
" 25:75 1177+ 4.12 (0.91+0.82)  44.85+ 15.68(2.99 41.38)  98.08:34.30 (12.16+5.66)
Clopyralid g 100: 0 5.05(0.70) 19.63 (1.63) 43.43 (6.53)
Des+Pherr+Etho gt 4.5 +,m 100: 0 12,93 (1.57) 49.07 (3.47) 107.07(11.24)
DestPhentEtho +Chloridazon o )0 980,11 55 (1214 1.54)  39.92+ 47.03 (3.59+ 3.86)  90.76+106.92 23.52+20.85)
Flagd 4+ geila 8
" 50150  5.49+19.40 (0.87+2.88)  26.62+ 94.06 (4.27+ 5.48)  67.01+236.82 15.81+20.82)
" 25:75  3.23+3422(041+3.85)  13.05+138.48 (3.12: 8.14)  29.56+313.66 (5.86+41.58)
\ Chloridszon ol 100:0 46.72 (5.19) 178.55 (12.56) 391.19 (48.17)

T Des+PhentEtho = Desmedipham + phenmedipham + ethofumesate
I Standard errors are in parentheses
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Figure 3- Isoboles and data for fixed-ratio binary mixtures of desmedipham plus phenmedipham plus ethofumesate with
clopyralid on black nightshade (a) and on redroot pigweed (b), mixture of chloridazon with clopyralid on black nightshade
(c) and on redroot pigweed (d) and mixtur e of desmedipham plus phenmedipham plus ethofumesate with chloridazon on
black nightshade (€) and on redroot pigweed (f) at the EDso (@), EDgo (#) and EDgo (<) response levels. Barsindicate 95%

confidenceintervalsfor the estimated EDsy, EDgy and EDgg doses. The doses have been scaled so that the doses of the
herbicides applied separately are 1.0
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1- Abutilon theophrasti L.
2- Datura stramonium L.
3- SdaspinosalL.

4- Xanthium strumariumL.
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5- Glycine max L.

6- Amaranthus retroflexus L.

7- Abuthilon theophrasti Medic.
8- Xanthium strumarium L.

9- Chenepodium album L.

10- Sorghum halepense L.

11- Echinochloa crus-gali L.
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Figure 1- Changestrend of soybean leaf area index during the growing season
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Table 1- Analysis of variance of density and dry weight of Cirsium arvense, Acroptilon repense and Poa trivialisfour weeks
after spraying

Olaygo (ko
Ms)
i ale galilaryy per SWS 0 oo o515 e e e - e € e et
. S SS9 a5 1Sy B s 49 a8 oS1,5
SO.V. df g g
7 7 A. repense A. repense C. arvense C. arvense
P. trivialis P. trivialis dry weight density dry weight density
dry weight density
s 2 38430.143 %=+ 276056061 ***  0.01291405™  0.03151882™  0.62541130**  0.15117103"™
Replication
ses? 14 103447.854 *** 2045.15290 *** 0.02026044 ** 0.01886327 * 0.57613061 ** 0.1793449 **
Treatment
Eurari)r 28 4977.186 150.279 0.00578007 0.01375524 0.13532927 0.06176583
AR IWE
() et <20 23.97 25 371 572 18.07 10.56

Coefficient of variation (%)

A S5 me e g Ao /N N SO Jlein] o )3 45 xe NS (a5 )5 4y B g R
= == =2 gand ™ are standing for significant difference at 5%, 1%, 0.1% levels and no significant differences, respectively



AV Lohie; g5l 50 5,m glacile oluowd J 58

1400 ~

1200 4

1000 -

800 -

aslls o513
(230 fa 32 slusd)

Cirsium arvense density
{no./m2}

400 -

200 -

1400 4

1200 -

1000 -

800 -

iy

600 -

(g/m

Azl S O
(miya o 33 250

Cirsium arvense dry weight
)

400 -

200 -

(ST

Treatments

35 ONY/0) (1 jomis pio a5 b e il @il (Lpmtly JSd) SUiS (79 5 (YU JSWS) o515 2 (i s iliten (gl Lo (51 Y JSUd
Tt o o1+ (53,9895 o US43 8,350 3l 0,5 1+ (3998 qawSis o US43 0,350 3l 0,5 Y3/A0) (399 gwgilgan (US43 2,350 o3e
PoFp ol 0,5 V)T (g (o ol + JimmnSg09 51 o U2 43 8,550 83k 0,5 10) Usiko (39,94 (55 (U2 13 8,350 03Lo 0,5 1 +1Y/0)
EAL) (39,918 (ST (US55 0,550 03le 2,5 YY) (39,98 guigilomn + Usie (39,98 gurian o JUS8 3 0,350 03lo 0,5 VEE+) g5 o US>
+ 09s9¥lgwgze (ISR 130,550 a3le 0,5 o) Usie (ygy9ilam (ot (US43 8,350 3l 0,5 TE+) (95Lal3ST o, )3 0,550 03l 0,5
055 190/0) Lolsuls + (y9,989mls 35 (S )3 0,550 03le 0,5 A +) 32151 U2 13 8,350 03l 0,5 AT) (Sidgld (3 + (9580 gwgs
(b 45 25550 03bo

Figure 1- Effect of herbicide treatments on density (up) and dry weight (down) of C. arvense. Metribuzin (562.5 g active
ingredient (ai) hal), metsulfuron-methyl + sulfosulfuron (32 g ai hal), sulfosulfuron (19.95 g ai ha'), oxadiazon (240 g ai
hal), oxyflurofen (480 g ai ha'), mesosulfuron + idosulfuron + diflufenican (96 g ai ha?), triasulfuron + dicamba (115.5g ai
ha?), atrazine (800 g ai ha'?), bensulfuron methyl (30 g ai ha), bromoxinyl + MCPA (600 g ai ha'l), 2, 4-D + MCPA (1012.5
gai ha®), nicosulfuron (60 g ai hal), bentazon (1440 g ai ha?), tribenuron methyl (15 gai ha?)
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Figure 2- Effect of herbicide treatments on density (up) and dry weight (down) of A. repense. Metribuzin (562.5 g active
ingredient (ai) ha), metsulfuron-methyl + sulfosulfuron (32 g ai ha), sulfosulfuron (19.95gai ha), oxadiazon (240 g ai
hat), oxyflurofen (480 g ai hal), mesosulfuron + idosulfuron + diflufenican (96 g ai ha), triasulfuron + dicamba (115.5g ai

hal), atrazine (800 g ai hal), bensulfuron methyl (30 g ai hal), bromoxinyl + MCPA (600 g ai ha?), 2, 4-D + MCPA (1012.5
gai hal), nicosulfuron (60 g ai hal), bentazon (1440 g ai ha), tribenuron methyl (15gai ha?).
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Figure 3- Effect of herbicide treatments on density (up) and dry weight (down) of P. trivialis. Metribuzin (562.5 g active
ingredient (ai) ha), metsulfuron-methyl + sulfosulfuron (32 g ai hal), sulfosulfuron (19.95 g ai ha*), oxadiazon (240 g ai
hal), oxyflurofen (480 g ai hal), mesosulfuron + idosulfuron + diflufenican (96 g ai ha), atrazine (800 g ai ha),

bensulfuron methyl (30 g ai ha?), nicosulfuron (60 g ai hal), haloxyfop methyl (108 g ai ha)
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Table 2- Analysis of variance of saffron flower fresh weight, flower number and 50-stigma dry weight in different herbicide
treatments

(MS) &ilas o (5o

oS gbe DRSS

A0 Suid s
SO.V. Df olyés;
50-stigma dry weight

. _ . .' ac * S 7 .-
olyke; J5 olass olie; 5 5 0ss
Flower number Flower fresh weight

’l_’SJ . 2 0.00601624 === 67.4990515 == 26.55895512 =
Replication

ot 16 0.00080477 ns 8.9367691 *** 3.37527681 =
Treatment

I

32 0.00087546 1.9204853 0.8344613
Error
(2) &S a8 11.17 22,85 18.71

Coefficient of variation (%)

KVIN S N PP /AT A Y PN [P PSS NS PYRRL 5 v N U I\ IFVRL S g
*#+and " are standing for significant differences at 0.1% level and no significant differences, respectively
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Figure 4- Effect of herbicide treatments on flower fresh weight (up) and flower number (down) of Saffron. Metribuzin (562.5
g activeingredient (ai) ha), metsulfuron-methyl + sulfosulfuron (32 g ai ha?), sulfosulfuron (19.95 g ai ha?), oxadiazon
(240 g ai ha'®), oxyflurofen (480 g ai ha*), mesosulfuron + idosulfuron + diflufenican (96 g ai hal), triasulfuron + dicamba
(115.5gai ha?), atrazine (800 g ai hat), bensulfuron methyl (30 g ai hal), bromoxinyl + MCPA (600 gai ha?), 2, 4-D +

MCPA (1012.5gai ha), nicosulfuron (60 g ai ha), haloxyfop methyl (108 g ai hal), bentazon (1440 g ai ha?), tribenuron
methyl (15gai hal)
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Figure 6- The effect of cardinal direction on frequency of oak leaf roller larvae in Quercus infectoria in the year 2014
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Figure 7- The effect of cardinal direction on frequency of oak leaf roller larvae in Quercus libani in the year 2014
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Table 2- Analysis of variance of effective quantitative characteristics on the frequency of oak leaf roller larvae in the study
area in the year 2015
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Figure 8- The interaction of aspect and oak species in the study area on frequency of oak leaf roller larvae in 2015
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Figure 10- The effect of aspect on frequency of oak leaf roller larvae in 2015
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Table 1- Average maximum (max) and minimum (min) temperatures (°C ) in the Zarghan region, Fars Province, Iran,
during 2010-2014

3 1389 1390 1391 1392 1393
s 2010 2011 2012 2013 2014
= Max Min Max Min Max Min Max Min Max Min
vx;)’f 235 6.8 22.2 6.2 20.5 5.8 22.7 6.1 14.9 0.2
cuigms)May 286 11.3 30 11.2 288  11.2 25.4 8.4 288 109
3‘;); 36.5 16 363 166 343 154 356 146 353 157
J):"I 386  19.6 382 196 379 187 39.5 19 385 195
3 364  18.2 378 192 37.3 18 388 196 393 188
Aug
’;g;“’ 352  15.6 353 155 354 158 355 159 352 149
gfc"t 315 10.8 307 103 30 11 30.4 8.9 306 116
ot 235 29 22.1 4.7 23.1 5.9 21.4 6.1 21.1 2.9
Nov
A 19 2.8 14.1 12 13.6 1.7 16.9 1.6 15.7 0.9
Dec
Jj; 134 2.3 14.4 0.9 11.9 0.6 6.3 5 14.9 0.2
ok 118 05 12.2 0.7 16.7 1 17 22 16.8 1.9
Feb
i 17.6 3 15.9 0.1 19.7 2.7 19.2 3.3 16.7 1.9
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Table 2- Anova results for effect of treatments on seed germination percentage of Johnson grass

(F value) F ,luse

il wo
Germination percentage

Clpds ile (3151 da 2
Ssov df
Replication ,!,ss 3
Treatment ,los 17
Error s 51

NS
* %

()b pie 5 do > S i paw 53 (391 53 dne cui 4 NSs¥ K
NS: non significant;** Significant difference at P< 0.001.
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Figure 1- Effect of different treatments on breaking dormancy of Johnson grass. Vertical bars represent SE
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Table 3- Anova results for effect of light conditions, and alternative temperature regimes treatments on seed germination
percentage and seed rate of Johnson grass

(Fvalue) F jlake

Ol et galio &3l a3 ¥l 2oy 3l Cs
SOV df Seed germination percentage Seed rate
Replication |, 3 NS NS
Light ,e NS NS
Alternative temperature > 4 * ¥ * %
Light * Temperature > * ¢ 4 NS NS
Error s 27 - -

S pis g oyd Sy Jlain] pdaw 13 (1390 Jbdre cuiy 4 NSsK K
NS: non significant;** Significant difference at P< 0.001
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Table 4- Anova results for effect of light conditions, and constant temperature regimes on seed germination percentage and
seed rate of Johnson grass

(Fvalue) F ,lake

Ol et galio @31l aa 3 ¥l 2oy 3l Cs
SOV Df Seed germination percentage Seed rate
Replication |, 3 NS NS
Light , NS NS
Constant temperature L 8 * % *%
Light * Temperature Ls * 4 8 * % *%
Error s 51 - -
S sme pis g hoyd Ky Jlain pdaw 3 (390 Jbdme iy 4 NSsKK
NS: non significant;** Significant difference at P< 0.001
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Figure 2- Effect of alternative temperatures) and light regimes on seed germination (A) and germination rate (B) of Johnson
grass. Vertical bars represent SE
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Figure 3- Effect of constant temperatures and light regimes on seed germination (A) and germination rate (B) of Johnson
grass. Vertical bars represent SE
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Table 5- Anova results for effect of salt and drought stresses on seed germination percentage and seed rate of Johnson grass

(F value) F ,lake

17 ()

Salt Stress (g ygui i drought stress s o
oS golie 4.’)3' JESTHIYS .\m,: -dilgy G g ESTH IS .w,: -dilgy G g
4SOV &35l Seed germination < Seed germination &
df percentage Seed rate percentage Seed rate
1<
S 3 NS NS NS NS
Replication
Stress s 6 * % * % * % * %
Error s 18 - - - -
S pis g hoyd Ky Jlain! pdaw 13 (1399 Jbdre cui 4 NSsK K
NS: non significant;** Significant difference at P< 0.001.
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Table 1- Variance analysis for the effects of four species of Phytophthora on 30 genotypes infection rate, number of leaves,
root and shoot dry weight in greenhouse

elay el @llepn  Sylow Sy dlass @l NI S (g Ay S (g
Fungi species S.O0.v. df. Infection rate  Number of leaves Shoot dry weight Root dry weight
P.cactorum ) 29 *%0.99 *%7.58 * %4.59 *%4.18
Genotype
s Error 90 0.38 1/63 1.02 0.85
P.citrophthora %% 29 *0.70 *%12.01 *%8.47 *%6.13
Genotype
LsError 90 0.43 217 1.25 1.12
P.citricola 593 29 *%0.93 % %6.65 % %6.16 % %4,95
Genotype
s Error 90 0.27 1.82 0.94 0.90
P.nicotianae ) 29 %0.99 * %7.66 *%9.48 *%7.00
Genotype
WsError 90 0.59 1.73 2.69 151

2035 51 Jlsl maw 1 )b ime cusy 4 K g KK
*and **: Significant at 5% and 1% level
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Figure 1- Symptom of inoculated genotype 100 seedling root rot with P.citricola (right) and Control (left) in greenhouse
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Table 3- Analysis of variance effect of four Phytophthora on necrotic surface crown30 dwarf genotype
Mahaleb in the garden

T s b (ollap Bgb 59,5 ghaw
Fungi species S.0.V. df. Necrotic surface crown
P.cactorum oo 3 ns1.65
Repeat
5 29 2.81%%
Genotype
e 87 1.06
Error
P.citrophthora S 3 2.33ns
Repeat
5 29 6.53% %
Genotype
e 87 1.24
Error
P.citricola S 3 ns2.23
Repeat
%) 29 6.23% %
Genotype
b 87 1.02
Error
P.nicotianae oo 3 3.6ns
Repeat
5 29 % %5.70
Genotype
e 87 1.16
Error

NS ¢ ** 0oy 1 daw )3 b xe g 4B dxepmé oy & **and ns: Significant at 1% level and non significant
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Table 4- Analysis of variance effect of fungi species and genotype on necroticsurface crown30dwarfgenotypeMahalebin the

garden
o5 2o 63l 4y aBgb 59,50 rhaw
SO0V df. Necrotic surface crown
S 3 ns3.37
Repeat
M) gl s 3 70.34% %
Species Fungi
el sl 9 2.14
Main error
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Table 5- Comparison means of effect of four Phytophthora on necrotic surface crown 30 dwarf genotype Mahaleb in the

garden
FEY P. nicotianae P.citricola P. citrophthora P. cactorum
Genotype

90 1.83defg 2.97defghi 1.11de 1.10 efgh
100 1.77defg 3.44defg 0.76e 1.56 bcdefgh
101 3.05abcde 2.68defghi 1.95bcde 2.11 abcd
104 1.82defg 3.05defgh 1.08de 2.34 abcd
106 1.00fg 2.89defghi 1.00de 2.09 abcdefg
120 3.22abcd 3.89cde 0.61e 0.82 fgh
131 2.93abcde 3.17defgh 1.56cde 1.60 bcdefgh
136 1.27efg 2.95defghi 1.43cde 2.99 abc
139 1.02fg 3.90cd 1.02de 2.33 abcdefg
155 2.87abcde 3.88cde 1.68cde 1.60 bcdefgh
161 3.20abcd 2.93defghi 1.38de 2.34 abcdefg
162 4.43a 2.01fghi 1.90bcde 0.09h
165 3.10abcde 2.14efghi 1.07de 1.05 efgh
171 2.52bcdef 3.33defg 1.41cde 1.11 efgh
188 0.54¢g 3.42defg 0.09e 2.14 abcdefg
194 4.56a 2.36defghi 1.23de 2.98 abcd
195 1.58defg 1.58hi 3.62b 3.13ab
199 4.52a 2.01fghi 0.56e 1.34 cdefgh
200 1.99cdefg 1.81ghi 1.02de 1.62 bedefgh
224 2.52bcdef 2.01fghi 0.56e 0.58gh
228 1.63defg 2.52defghi 0.08e 2.51 abcdef
247 3.14abcd 3.25defgh 0.7% 1.19 defgh
249 3.31abcd 3.25defgh 2.80bcd 1.56 bcdefgh
265 2.84abcde 3.05defgh 1.37de 1.59 bedefgh
266 3.77abc 1.28i 0.08e 2.16 abcdefg
267 3.81abc 2.68defghi 1.03de 3.53a
268 4.63a 3.65cdef 2.84bcd 1.66 bcdefgh
270 3.90ab 7.10a 1.87bcde 0.61gh
272 4.67a 6.23ab 3.25hc 2.91 abcd
277 1.67defg 5.06bc 6.45a 2.63 abcde

B)l5 o) ixe coglis Sl g0l oleol 1D Jlais] ans j3 (g lol Jlas 51 S jritio By gyl (gla 1 Sobio
on the basis Duncan test.Means with the same letter are not significantly different at P< 0.05 level
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Table 1-Resistant and susceptible junglerice populations that were sampled from sugar cane fields

03¢5 (ankad/as ) 30) (559l @on Jomo

8395 Carady

Population Location (field/plot) Population situation
207.3 207/3 suspected to resistance
238.5 238/5 suspected to resistance
326.2 326/2 suspected to resistance
512.4 512/ 4 suspected to resistance
521.1 521/1 suspected to resistance
521.3 521/3 suspected to resistance
521.4 521/4 suspected to resistance

S Residential area susceptible
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Table 2- Herbicides and rates used in dose-response studies with resistant (R) and susceptible (S) junglerice biotypes

ouSdile oSdle ylaso
Herbicide Rates herbicide
vyl Atrazin 0, 10, 30, 100, 320, 1000, 3200, 10000
ohssss Tebuthiuron 0, 10, 20, 100, 200, 1000, 2000, 10000
s Linuron 0, 10, 100, 160, 1000, 1600, 10000
ohysb Diuron 0, 10, 30, 100, 360, 1000, 3600, 10000

OgejliSat+ ol b Diuron + hexazinone

0, 10, 24, 100, 240, 1000, 2400, 10000
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Figure 1- Response of resistant (R) and susceptible (S) junglerice populations based on (% of control) to atrazine at the
different doses
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Table 3- Estimated parameters from fitted log-logistic equation to wet weight of susceptible and resistant populations 4 weeks

after spraying with atrazin

2395 onl s Y o R~ (2235) (ol pas pg0jl  Cungliio aay
EDso
Population Lower limit Upper limit  Slope Lack of fit test (5%) Riso
R1 - 100.45+£3.33 0.72+0.08 556.89+99.69 0.71 12.26™
R2 18.03+3.64 102.33£3.23 1.25+0.23 170.31+30.14 0.54 3.75"
R3 - 103.54+£3.40 0.63+0.06 299.85+57.17 0.05 6.59™
S 10.14+£3.56  100.71+4.97 0.74+0.11 45.43+10.08 0.25 -

+: Standard error in parenthesis, *: significant at 0.05, **: significant at 0.01, ns: non significant

slacabnl Jlte glote 4y (9 58) wims (L Lile o0
(S 0 9 J91m oI5l 4y s Lol 5 4y pylio g0
Cawlus (las Comen b dwlis 3 ACCase glaod)bl
Kochia ) )L jy» cile (lacabinl oz (7) Wl oLis
3148 (6359995 dy Caund LanpjLs 5 4 polie (scOparia (L.)
S 3105 (20) 5l U5 s L5l o otan (slacps]
TU Sbalinl o (e (2 )0 Cuoglie o 3590 )3 j OIS
Fodi ylp 03 453l (L5 laygidgjlise] 4 pglie S5U (g5
L auwlio ;> diwn ALS (claoss )bjL 51 45 oY guil IS 40 s

(L7) sdls ol (ol Cunas

aald dy Covut ouile 6ud ) (LA g9 alual ais yu dewlis
R1 0355 duw jo dali 4 G 015 gladis 2w glie p
s plp ITL 4122 BI3T olo jasls b s 4 R3 § R2

Delefl 2y90 (b iSile 518 ) Cond Sl (i

0/56 cooglao dzyd b yg ;5 +0y9y9l> 4 o g R2 0395 )3
polie 0395 ol (simoy3 50 S (sl oS (g ygkar 205 ol
9 Sewahdl5 (4 Joas) coul oY S 1 530 03l p,5 49/48
e 08 Coaglie 5550 9 oy stalesl o (7) o)en
Cuaglio 423 L 1) bognjb 5 4 pglie Bgjgu jyacile S sl
08 Coaglie 35l Gy S =y flglé (S le g 0/03
slacolinl 513)90 i )3 gl & Cunglia o Sl (ite
s & e oy ol S gpshar (LT 5 T) ol 0l (35S pglic
5 039l Jtd slo iSile &y s lacolinnl cpl o 0k Cowlus
polie claealipl ¢ Jlio syt 4 15l o PSI cloods o}l Lo
PS50 g (Srgme 9 g8 e Ad) et b ik &
9 09 4o (5 Comluss ((hio (008 Cuaglia g 4
lacy by 4 polie jya slacile cpizxon (7 5 4) aidls cosy
Coglie Alg5 po 35 2)l5 (g SIPSIE &S Sla iSale &) Cuws



461 .43 jeecile sWodg 3 i b yE Cenglio

ol 0395 b dunlie 53 ()0 9 (g3l +o9)ml> «gypld
6 Jouz) wisls olis comlus 395 51068 -3/26 yo 03900 1
Coms R3 0395 coilo 0155 d5gs 3w (slise o Cpimod (4 JS5 o
25 Ceaglio (350 9 Cpyid RIS+ b S Cle &
Caglio az o Ly Iy sl 4 pglio jym ile S8 (ol e
o=l 6oy 50 JyuS ey oS gyghar {6 Jgis) ol oyl 0/52
(6 Jguz) cansl p3¥ HlSan 33 0550 o5lo p,5 1927/88 pglie o35

(40L3 &) Cuni 22)3) 55 )
Fresh weight (% of control)

0 10 100 1000 10000

(kS o p5e 03le st o) 19p96555
Tebuthioron (ml ai ha't)

53 00D LS Ceglie 365 31 opslpT LiSile 4 o wlus 0395 4
oiSdide j LS 5 050 o3le p,5 1472162 50 o5 >
50 (e 4 olus 0395 0155 sladigs dlaw gals el o5l
palio claodgs (gly idlS jlude pl b sald 4 Cod do jd
4 6212/41 7927/50 L2} > 55 4 R3 3 R2 R1
(5 Jgia) olidl 5Ll ,lisan 5 0 550 o3lo p,5 6954/29
Sodg 55 ouile 0ij digy dlawi (glie ey ()59 s Lilen
as998 LSl )z 4 Cund bl 4 polie 455

0 10 100 1000 10000

(e 53 350 03le p.5) (19)b>
Diuron (g ai ha't)

(40L3 & o 203) 5 s
Fresh weight (% of control)

0 10 100 1000 10000

(LS 53 390 03le p.5) gt jliNat (901>
Diuron+hexazinone (g ai ha)

100 - %

80 A

60

40

20

0

i T T T T
0 10 100 1000 1000C

(LS ) S50 osle 2 leo) (9)55d

Linuron (ml ai ha®)

939 (09398595 SLOAS ile Gllise g &) (MBS 4 G w2 p3) 5 (339 e 2 &) ol 9 @glio (SLaodgs Fowly -2 U

0PI + 09,9215 9 (19920
Figure 2- Response of resistant (R) and susceptible (S) junglerice populations based on wet weight (% of control) to
tebuthiuron, linuron, diuron and Diuron + hexazinone herbicides at the different doses
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Table 4- Estimated parameters from fitted log-logistic equation to wet weight of susceptible and resistant populations 4 weeks
after spraying with tebuthiuron, linuron, diuron and diuron + hexazinone

. X 5) L3l p olaiE 9050 a
oSale LY ol o YU o oW EDso (.w,: Cuoglin
Herbicide Population  Lower limit  Upper limit Slope Lack of fit test (5%) Rfso
- R1 13.02+4.56 101.75¢5.89 1.15+0.31 36.85+10.24 0.05 0.83™
09099 R2 - 100.41+4.16 0.69+0.07 73.01+14.94 0.07 1.621
Tebuthiuron R3 - 102.48+6.06 0.77£0.12 41.71+11.05 0.07 0.947
S - 104.36+9.71 0.91+0.24 44.42+16.71 0.38 -
R1 - 104.00+7.46 0.97+0.29 92.76+26.95 0.51 0.61"
o R2 ] 104674526 081+013 107.73+246 0.27 0.71%
O9)9% 7
Linuron R3 - 10353+3.38  0.84+0.08 106'8‘1“'15'6 0.05 0.691
S - 103.29+5.92  0.85+0.14 152'5éi39'4 0.89 -
R1 - 102.03£2.77 150£0.17 74.21+6.49 0.46 0.94"
s R2 - 101.90+4.05 0.70+0.07 95.25+19.47 0.28 1.217
Diuron R3 - 101424213  0.81+0.03  69.80+6.58 0.05 0.87"
S - 10353+3.71 1.23+0.16 79.03+10.17 0.11 -
gzt sl R1 0.89+2.65 100483.64 1.75:0.34 62.11+891 0.18 0.69™
Diuron + R2 8.40+358  103.25:4.68 1.20+0.22  49.48+9.83 0.06 0.56"
hexazinone R3 11.63+5.64 102.08+7.36 1.28+0.43 54.30+16.61 0.45 0.60"
S - 104.68+4.38  0.84+0.09 88.72+16.47 0.07 -

+: Standard error, *: significant at 0.05, **: significant at 0.01, ns: non significant
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Figure 3- Response of resistant (R) and susceptible (S) junglerice populations based on number of survival plants (% of
control) to atrazine at the different doses
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Table 5- Estimated parameters from fitted log-logistic equation to number of survival plants of susceptible and resistant

populations 4 weeks after spraying with atrazin

2395 Vi g EDss (223 5) (9l 88 903l Cuoglis a2y
Population  Upper limit Slope Lack of fit test (5%) Rfso
R1 99.32+1.69 2.10+0.37 7927.50+604.39 0.94 5.37
R2 100.60+2.23 1.74+0.28 6212.41+688.48 1.00 422"
R3 97.30+2.44 2.02+0.45 6985.29+814.90 0.93 471"
S 91.70+8.71  1.00+0.48 1472.62+724.53 0.58 -

+: Standard error in parenthesis, *: significant at 0.05, **: significant at 0.01, ns: non significant
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Table 6- Estimated parameters from fitted log-logistic equation to number of survival plants of susceptible and resistant

populations 4 weeks after spraying with tebuthiuron, linuron, diuron and diuron + hexazinone

iS e 0353 Yy o OlR ol ggeil  Cuaglie aayd
Herbicide Population Upper limit Slope EDs Lack of fit test (5%) Riso
R1 96.26+3.22 3.21+1.40 2047.97+199.46 0.82 0.80™
09995 9 R2 93.4246.58 1.09+0.48 3888+1699.12 0.91 1.53™
Tebuthiuron R3 95.01+2.67 7.1145.61 1809.12+183.90 0.73 0.72™
S 92.1045.12 1.5440.70 2520.00+656.31 0.62 -
R1 99.4447.92 0.72+0.23 1444.36+624.44 0.74 1.00™
0999 R2 91.3243.63 2.3040.77 2690.00+559.80 0.10 1.89™
Linuron R3 96.16+3.08 2.50+0.67  4643.62+1137.89 0.48 3.26™
S 101.3748.69 0.76+0.25 1426.33+663.30 0.98 -
R1 96.90+2.64 2.4740.86 3207.69+400.14 0.70 0.97™
099213 R2 98.73+2.23 2.95+0.94 2761.68+314.20 0.94 0.85™
Diuron R3 98.11+1.55 3.60+1.46 3876.63+172.14 0.09 1.18™
S 95.75+2.35 2.53+0.88 3255.46+365.78 0.23 -
PRIRIC IR R1 97.69+4.36 1.1940.35 1794.61+388.53 0.97 0.62™
¥ : 0% R2 98.95+2.75 2.3040.55 1927.88+193.24 0.97 0.68™
Dlur_on + R3 99.59+7.55 1.0740.40 1475.414585.49 0.81 0.52™
hexazinone S 97.33£1.90 3.41+1.48 2839.80+253.94 0.80 -

(): Standard error in parenthesis, *: significant at 0.05, **: significant at 0.01, ns: non significant
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Figure 4- Response of resistant (R) and susceptible (S) junglerice populations based on number of survival plants (%o of
control) to tebuthiuron, linuron, diuron and diuron + hexazinone herbicides at the different doses
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Table 2- The ANOVA results of powdery mildew disease effects on chlorophyll florescence parameters in the studying
cucumber cultivars

Olas o (ko

25 2ole
Sourg::f sétriation Mean of squars
Fo Fv Fv/Fm Y(I1) Y(NPQ) Y(NO) NPQ
‘_S’l“"" 1 0.101** 0.066** 0.002**  0.0001"™ 0.0005"™ 0.0002™ 0.0945"
Disease
"’5_’ 4 0.151** 0.02" 0.0004™  0.0008™ 0.0005"™ 0.0003"™ 0.0547"
Cultivar
‘5_’\“’“3_"’3’ 4 0.027™ 0.019™ 0.00013™ 0.0005"™ 0.0004" 0.0003"™ 0.0511"
Cultivarxdisease
U@E"‘ ole> 20  0.006 0.007 0.00016 0.0008 0.0003 0.0002 0.0222
rror
CV 1o - 6.8 2.13 2.27 4 12.9 10.5 14.4

P<=0.01 p )b _mows
**significant at P<=0.01
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Table 3- Comparing of the means of chlorophyll florescence parameters in powdery mildew infected compared to healthy
leaves in studying cultivars

el sload

Green

- CLE . Prince Super N3 Beit Alpha
Parameter Treatment Magic
ol S
1.83cd* 1.62ab 1.69abc 1.58a 1.61a
Fo Healthy leaf
et 188d  1.69abc 1.74cd 1.76bcd 1.80cd
infected leaf
o S 507ab  5.1dabc 5.22b¢ 5.3d 5.33d
Fv Healthy leaf
o)l S 5.02a 5.22cd 5.17abc 5.15hc 5.10abc
infected leaf
oo S
0.746abc 0.761abc 0.756bcd 0.771d 0.767cd
Healthy leaf
Fv/Fm e
9l Sy 0.728a 0.755bcd 0.784abcd 0.746abc 0.739ab

infected leaf

B RS b o gine BB oy gy Sl s 53 (gt 2 ) St B b B sl laSilie (SO Ggel bl *
*Based on Duncan test the means sharing lowercase (s) in each column have no significant difference at P<=.05

Ollar 5 2l (3) 28l e Nptuusgd og5lsS IS ST
Ot 250155 S Bl dilogsy ole ST sy )3 (29)
45 (dBgR 3 e Nidge I 1) 4B jaie (lac s
a8 sl olo sl plosl w8 yais 1 s (7) o) Ken g ;oM
>y Slas Wb jatiy (6,5 9y Solen 4 039l (ladig 5
il yialS o)l gme yska e (sladigr 4 cans Ll ogiilyS
3 3> 818 (Il s Ly e bl agilyS Slae
3 g Ady ials (Sis oole Mgi jEalS Caw coles o ol ials
ite B izzan (25) 398 0 ol (solatbl 5 Slae il ol
2 dsinlS il s iabl 11 8 (slags o (539

B 54) cdl 0rd (358 35 550> slagiagyy

G e ysb 4 wlus o8y 93 0 FVIFM o FV sl o5 Ls

Beit Alpha -8, ;> FVIFM 4 Fv 45" g5 & 355,8 ly ials
312 334 55 4 SUPErNS o8y )3 9 003 316 4413 sy o
(FV) it (oo (L S 5 3 Jgn) 552,8 Iay ialS w0
G 3 s b Cunsg 039 FO L FM M3 51 Lols
s Sl 55 FUIFM (3) aad oo ol |y Qa & taogts
S5 (d 95 et Gl Misimmpuogid (o935 2l
sl (Sujw adls glose 4 FUIFM bl o ol
O LS gl yeize 2t ld laiedy (glod yiuS jebody g 34 0
5 S35k 5 it 3S1he 53 T 30 D
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/ sl s
alterations %

CLE Green Magic

a7

SuperN3

Prince

5

cultivar

Beith Alpha

GBS 2 b duglio )3 (5,59 Sssian (5 slows 41 03901 (SBS 1 53 88 (5305 0131 Judg IS (puil y5ld (S (i Ls Oy o3 -1 JSUd
oxo Bl b dug o 13 Of pudi s oGl bud 0ldil 3 Jgua 13 (1Sl duslile 1 bgapo (s 0310 olwl g (6345 031051 . L 03,5 15 WJlw
(P<=0.05) el 41>
Figure 1- Percent changes of chlorophyll florescence parameters measured in powdery mildew infected compared to healthy

leaves of 5 cucumber cultivars. The measurements was done based on the comparing of the means data shown in table 3.
*The changes are significant compared to control
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Ol st @alio &3l a3 Slay po (il Ol kS &
S.O.vV D.F. Mean Squre C.V.
ac, o0 EHENL) acy EHEN
Field Glass-house Field Glass-house
Initial population «Jyl cysex 18 0.062" 0.062" 4.81 481
Popul. reduction cosas ials 18 1449.16™  1345.22™ 1.65 1.80
Reproduction jz 1y 18 0.5 0.49" 5.33 5.29
Final population .l cuees 18 12.06™ 11.92™ 13.08 12.01
Root Length s, Jsb 18 11.12™ 3.31" 2.53 2.56
Dry weightcss s 18 1499.17™ 57.26™ 4.2 2.99
-\wﬁ@iaM)35%@)3)‘3@“‘)‘3&“%%)5@*5**‘”5

ns, ** and * non-significant, significant one percent and five percent respectively
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Figure 1- Species-specific PCR, a:F. equiseti with Feg-F/R primer (lanes 1-10), standard isolate (lane 10) and negative
control (lane 1), b: F. poae with FpoF (lanes 1-10), standard isolate (lane 10) and negative control (lane 1), c: F. semitectum
with FEF1/2 (lanes 1-10), standard isolate(lane 10) and negative control (lane 1), M: Size marker (100 bp)

zaobp W S SV Gecih et Mecils el Secelll W

F. equiseti g F. semitectum « F. poae glaalas ,5 Tril3F/Tril3R ,5;11 caa 3l asliiw! U PCR ;1 Jols 530 céa 240 WL -2 UG
100 bp 55U M (1 Sals) site J 58 il oo DON o3 liowsd i 0355395 sslia ylgras (554 s 240 Wb g1 1> aslas.

Figure 2- Amplify of 240 base pairs obtained from Tril3F/Tril3R primer in F. poae, F. semitectum and F. equiseti isolates.
Isolates contain 240 base pair are as DON producers. Negative control (Lane 1) M: Size marker (100 bp)
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Figure 3- Chromatogram of DON mycotoxin. a) Chromatogram of standard sample of DON (retention time 5.48 min), b)
chromatogram of DON detected (retention time 5.59 min) in tree Fusarium species
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Table 1- Analysis of variances of the cabbage aphid mortality rate by using herbal treatments

2L 8 las 9 12h 24h 36h
Herbal extract dosage p df F p df F p df F
(g /ml)
10 0148 4 268 0279 4 267 0118 4 248
50 0148 4 760 0.034 4 430 0074 4 273
80 0609 4 605 0311 4 424 0016 4 7.13

(o2 059,540 80 950 (10) kit CBE duw (a2 oS (s090 4iub (g9 cclizin (51 )low (Sl w0 y> (il s 525 -2 Jgor
Table 2- Analysis of variances of different treatments on mortality percentage of Brevicoryn brassicae among 3
differentconcentrations (10, 50 and 80 ug /ml)

S o las 12h 24h 36h

Plant extract P df F df F P df F
Melia azadirach 0.002 2,6 21.00 0.022 26 7.75 0.001 26 31.95
Citrus limonum 0.009 2,6 11.40 0.003 2,6 18.41 0.006 2,6 13.98

P Jlod 93 3,2) 51 3 oIS (o090 A o 9 Spo w0 yd (ke -3 g
Table 3- Mean mortality Percentage of Brevicoryne brassicae by application of two herbal treatments
WS olac

10ug/ml 50ug /mi 80ug /ml
Plant extract
Melia azadirach 12h 3.33+16.5Ab  3.33+36.67 Aa  3.33+46.67 Aa
Citrus limonum 1.67+6.67 Ab 1.67+£8.33 Bb 2.89+ 20.00 Ba
Melia azadirach 24h 3.61+20.00 Ab 7.00+43.00 Aab  5.77+50.00 Aa
Citrus limonum 2.00£9.00 Ab  1.33+12.23Bb  2.08+24.00 Ba
Melia azadirach 36h 4.70+19.67 Ac  11.46+51.67 Ab 0.00+100.00 Aa
Citrus limonum 2.00+7.00 Ab 3.46+£19.00 Aab 2.67+ 28.66 Ba

pAS o b sbooygn (g5 Syt S Lo)d 6y ine yoboay
S Mo yd oy ieS g oy I Lt el 36 912 51
iy ol 24 5l Gy 425 4555 53 09y &5 (g W 0)las
(6 Jgin) 2o ale i o o p)S 9,500 10 5 80 clale o
e 553550 80 CBIE 3 igmd g ot s
oy yidden 2 psSaySen B0 o 10 o ale | dulis 5 12
36 512 5l s paS s 4 Lmoyg 5oy |y oy lals
L piiS e ad lall doyd o i g oppieS b ol el
510 Glachile (5 cwpar jo celw 24 51 L o)las ol 5,18

(6 Jys) 33 a3alie 2l o 1 53,5 80

salale iSopis dopd ke duglis 5 (uillly 450

&l oylas .l 00 w1 6 B4 cla o> )3 puiS jow 4t cla
(6 by Sl a0 )3 1) e 2 259,500 B0 clale > &l 5
o ke cnl 3 G ged Cangy b dunlie )3 pAS juw 43 (g9
dy90 sLlmojlas  Sauss aoyd b olis celw 36 524 12 )
b slaoygy g9y e 2 £)59)500 80 9 10 clale o le]
Lol s el 24 512 51 s (6l me BMB] a0 o
duslio 13 & 905 4l o)lac 38 el 36 51 o oS Jlop
1 8l ol ey QU oo Jlo im0y b yiged Cungy b
50 480 clale > &l g ash oyluac (yeudyd (B Jouo)
Al 52 59500 10 Clale b aglio 3 1 Lo 1 259,50



1396 5 3 oyleuis 3L Al (553l @buo g pole) plolS cblis 4 y25 500

AU Jlond 933,2)5 5155 @A s &S 0 9 S g Mo > il ylg w35 -4 Jgae
Table 4- Analysis of variance of the wheat aphid mortality rate by using herbal treatments

2L o las 9 12h 24h 36h
Herbal extract dosage p df F p df = p df F
(g /ml)
10 0231 4 248 0934 4 166 0343 4 798
50 0023 4 517 0415 4 294 0214 4 6.69
80 0441 4 0.89% 0609 4 0961 0116 4 850

(oo 2 05595540 80 950 (10) cilliseo CIE auws [yt 035w Al (59 Bliio (S lowd (S Wl 03 (il g 525 -5 g
Table 5- Analysis of variances of different treatments on mortality percentage of Schizaphis graminum among 3
differentconcentrations (10, 50 and 80 pg /ml)

2S5 olac 12h 24h 36h
Plant extract P df F P df F P df F

Melia azadirach  0.002 2,6 2100 0.022 26 775 0001 26 3120
Citrus limonum  0.002 2,6 2297 0.038 26 594 0.001 26 25.63

P jlosd 9332)5° 1 55 0u jaw Al g0 9 Syo w0 y3 (ke -6 g
Table 6- Mean mortality Percentage of Schizaphis graminum by application of two herbal treatments

AL ojlac 10pg/ml 50ug /ml 80ug /ml
Plant extract
Melia azadirach 12h 3.38+20.00 Ab  3.33+36.67 Aa 3.33+49.00 Aa
Citrus limonum 1.97+7.07Ab  0.33£19.33Bb 5.81+40.67 Aa
Melia azadirach 24h 3.06+22.00 Ab 7.00+41.66 Aab  5.77+51.67 Aa
Citrus limonum 3.76£11.33Ab 5.04+17.66Bab  8.66+40.66 Aa
Melia azadirach 36h 3.05+36.00 Ab  9.81+83.00 Aa  00.00+ 100.00 Aa
Citrus limonum 1.9348.13 Bb 2.19+19.00 Bb 6.35+ 40.66 Ba
U5 g Cangy g & gy 4l ) JS b e (1= 2152 f= ojlas oy JS 8 Sl 5 (g)ly xe BB (3o ol
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Figure 1- The total phenol of ethanolic extract of Melia azadirach and Citrus lemonum
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Table 1- Mean percent of infection at the experimental points

Regions
Treatments gblo
L, lows Zanjan Ormia Bojnord
s ) 2,520
Diflubenzoron(Dimilin® SC 48%) 7.26t1.4bc  4.02+0.23b  2.06£0.42c
Fozalon(Zolon® SE 35%) 90.58+2.83b  3.65%0.29b  12.27+1.64b
Thiaclopride(kalipso® SC 48%) 3.00+0.44c¢ 1.02+0.43c¢c  9.32+0.88b
Control 4521+3.03a 57.37+4.94a 57.12+3.08a
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Table 1- Relation between egg and larval density of tomato fruit worm and beet armyworm and different varieties of

Tomatoes

i o .
Pest i 882 o square Df ASIMP SIg
Biological stage by variety

H. armigera
g g 11.029 11 0441

Egg
Y 19.774 11 0.115

Larva

S. exigua
g o 10.120 11 0520

Egg
Y 9.472 11 0578

Larva

1- Shelomi
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Table 2- Relation between egg and larval density of tomato fruit worm and beet armyworm and sampling dates

e
Pest Geti S0 i square gf  ASIMP SIg
Biological stage by date
H. armigera
g gy 18852 19  0.464
Egg
»Y 511098 19  0.000
Larva
S. exigua
’ o 153832 19 0.000
Egg
Y 301909 19  0.000
Larva
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Figure 1- Mean density of egg and larvae of tomato fruit worm (a), and beet armyworm (b) on tomatoes varieties
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Table 3- Relation between Tomato fruit worm parasitism percentage with tomato varieties and sampling date
H. armigera gawss 51, s
Parasitism percentage H. armigera
S5 gS dilise a6, 6.441 11 0.842
o pdiged slaga )l 299538 19  0.000

Chi-square df Asimp-sig
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Table 4- Relation between beet armyworm parasitism percentage with tomato varieties and sampling date
S. eXigua paws 314k oy
Parasitismpercentage S.exigua
S5 gS dilise a6, 12.094 11 0.357
S pdiges slage,l 44.546 19 0.001

Chi-square df Asimp-sig
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Table 5- Mean and date of peak of larval density and parasitism of tomato fruit worm on different varieties of tomatoes

el 19,¥ 0515 (VL (ke o153 VL b w253 o 5 e eSS o obe &b
! sbro glas H. armigera sbre slad s 51,0 oy 315
Varietes  Mean of highest density+ SE Date of hlghesft density of Mean _of highest Date of hl_ghest
H. armigera parasitism+ SE parasitism
235;': 1.08+0.08 26 June, 22 July 33.33+2.46 27 July
9553 1.25+0.11 27 July 37.5+2.61 22 July
King stone 0.83+ 0.06 17 July, 18 August 33.33£2.16 27 July
Mariana 1.33+£0.08 22 July 25.00+ 1.76 22 July
6515 1.66+0.10 22 July 50.00+ 3.08 27 July
9706 1.25+0.10 17 July 45.83+2.53 27 July
Gempride 1.91+0.13 17July 37.5+2.51 5 August
AB2 2.25+0.13 22 July 49.9+ 3.28 22 July
Rio 133+ 0.10 17, 22 July 25.00+ 1.92 22 July
Aras 1.58+0.11 17 July 23.61+1.75 22 July
Etminan 15+0.11 17 July 25.00+ 1.59 14 August
9704 1.41+0.10 22 July 33.33+2.37 27 July
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Table 6- Mean and date of peak of larval density and parasitism of beet armyworm on different varieties of tomatoes

03 i el
ok 19,¥ o519 (VL (Sbe o155 YL b f’,w o Ot ol )6
> Lzo gl S.exigua sl do 930,4
28 : Jro sl s 3150
Vari Mean of highest density+ Date of highest density ~ Mean of highest Date of highest
arietes : e -
SE of S.exigua parasitism+ SE parasitism
Super queen 3.08+ 0.15 24 June 0.00+ 0.00 -
9553 3.83£0.19 27 June 12.5+0.73 17 July
King stone 2.50+0.14 3 July 8.33+0.42 17 July
Mariana 1.25+0.07 27 June 8.33+0.42 27 June
6515 0.25+ 0.02 3,7, 17 July 8.33+0.42 30 Jure, 17 July and
5 August
9706 0.75+ 0.05 27 June 8.33£0.42 27 June
Gempride 0.33+0.03 27,30 June and 7 July 0.00+ 0.00 -
AB2 0.25+ 0.04 17 July 8.33£0.42 14 August
Rio 1.75+£ 0.09 24 June 0.00+ 0.00 -
Aras 0.83+0.05 24 June 8.33+0.56 7,17 July
Etminan 0.83 £ 0.05 3 July 8.33+0.40 4 July

9704 3.41+0.16 27 June 0.00+0.00 -
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Figure 5- Mean of density and parasitism percentage of H. armigera on tomato varieties in sampling date
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Introduction: Trichoderma is monophyletic (16) with teleomorphs in the genus Hypocrea. Some cryptic
Trichoderma species are hidden within morphological species complexes and can only be elucidated by in-depth
molecular studies. The genealogical concordance phylogenetic species recognition (GCPSR) using several non-
linked genes are needed to give accurate identification of Trichoderma spp. (6). Although the ITS region has
been successfully used for species delimitation of Trichoderma and Hypocrea (5), it is not sufficient for accurate
identification of some species. Translation elongation factor la gene (fefla) is a reliable barcode for Fusarium
(9), Trichoderma and Hypocrea (5). Here, ITS and tefla genes were selected as candidate DNA barcodes to
identify Trichoderma isolates.

Materials and Methods: 40 Trichoderma isolates used in this study were from a fungal collection archived
in the plant pathology laboratory in the Department of Plant Protection at the Shahid Chamran University of
Ahvaz. Spore suspension (105/ml) prepared from single spore cultures of each Trichoderma isolates was added
into flasks containing PDB medium. The flasks were shaken at 180 rpm for 10-15 days at 28°C and the biomass
was harvested by passing through sterilized filter papers. The mycelia were freeze-dried (Freeze-Dryer, Alpha 1-
2LD Plus, Christ) and powdered in the mortar containing liquid nitrogen by pestle. The genomic DNA was
isolated according to modified method established by Raeder and Broda (21). The universal primers (ITS1-F; 5-
TCCGTAGGTGAACCTGCGG-3' and ITS4-R; 5-TCCTCCGCTTATTGATATGC-3) were employed for
amplifying around 700bp from 18s, ITS1, 5.8s, ITS2 and 28s rDNA regions (27). The specific primers (tefla71-
f; 5-CAAAATGGGTAAGGAGGASAAGAC-3' and tef1997-R; 5-CAGTACCGGCRGCRATRATSAG-3)
were employed for amplifying around 950bp from zefla gene (24). PCR products were purified through ethanol-
precipitation method and then sequenced using forward and reverse primers by Macrogen Company. The
Sequences were edited and assembled using BioEdit v. 7.0.9.0 (10) and DNA Baser Sequence Assembeler v4
programs (2013, Heracle BioSoft, www.DnaBaser.com), respectively. These sequences were submit-queried
against the NCBI non-redundant database and related to known DNA sequences by BLASTn algorithm to assign
putative identity. They also were subjected to the TrichO Key (5) and TrichoBLAST (15) for more
characterization. The phylogenetic tree was constructed through maximum likelihood analysis based on tefla
sequence under K2+G model. The tree was rooted to close species of N. macroconidialis.

Results and Discussion: Approximately 550 and 850 bases of the ITS and tefia regions were sequenced
from the isolates studied and then deposited in the GenBank (Table 2). The annotation of indexed sequences
showed which multiple insertion-type frame shifts have interestingly occurred into the reading frame of tefla
gene belonging to isolate of T. capillare Isf-7 (Fig. 3). To identify isolates of Trichoderma, ITS and tefla
sequences were subjected to the TrichO Key (5), TrichoBLAST (15) and BLASTn Search. The analysis of ITS
and tefla sequences (Table 2, Fig. 2), in combination with morphology (Table 1), showed the isolates place in
seven species as follows: T. harzianum Rifai, T. virens (J.H. Mill., Giddens & A.A. Foster) Arx, T. pleuroticola
Yu & Park, T. asperellum Samuels, Lieckf & Nirenberg, T. koningiopsis Oudem., T. brevicompactum Kraus,
Kubicek & Gams and T. capillare Samuels & Kubicek. In BLASTn search, ITS and fefla regions separately
provided unambiguous identification for isolates of T. virens, T. koningiopsis and T. brevicompactum while ITS
region provided ambiguous identification for isolates of Trichoderma harzianum, T. capillare, T. pleuroticola
and T. asperellum. Here, fefla region could provide more accurate identification as good DNA barcoding (Table
2). The isolates showed the sequence identity ranging from 96 to 100% for feflo locus and 88 to 99% for ITS
locus. Different identities related to ITS and tefl/a genes indicated that the single gene identification is not
accurate, particularly for Trichoderma species, if the identification is based on ITS regions (4). In phylogenetic
tree (Fig. 2), the isolates surveyed generated strongly supported clades for each species, distinct from other
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species. Among the species identified, T. capillare is the first report for Iran mycoflora. This species was firstly
described by Samuels et al. (22) and phylogenetically delimited from other species of Longibrachiatum section.

Conclusions: Here, of seven species of Trichoderma identified, the species of T. capillare is newly reported
in Iran. Our studies demonstrate that despite ITS region, tefla gene is quite reliable in identification and
phylogeny of Trichoderma species.

Keywords: DNA-barcoding, Morphology, Phylogenetic clustering
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Introduction: Evaluating the effect of mixtures could be based on various concepts e.g. toxicology,
pharmacology and weed control. Combinations of certain herbicides can give better weed control than use of the
individual herbicide alone and/or loss of weed control when use of certain other herbicides in combination.
Herbicides in a mixture can, however, interact physically or chemically outside the plant or biologically inside
the weed or crop and assessing the joint action of herbicide mixtures is a pre-requisite for designing optimum
herbicide mixtures. With herbicide mixtures three scenarios can occur. Either the herbicides do not influence the
performance of each other (additivity) or the performance of one herbicide is either impaired (antagonism) or
promoted (synergism) by the presence of other herbicides in the spray solution. Predicting the joint action of
mixtures is extremely difficult, unless the compounds are known to interact at the same site of action. The most
common methods to analyze the joint action of herbicide mixtures are the Additive Dose Model (ADM) or the
Multiplicative Survival Model (MSM). The ADM assumes the two compounds have similar modes of action
(without interaction) in the receiver plant, i.e. effective doses of each component will not change by mixing.
ADM has been widely accepted as a valid method to estimate joint action of mixtures sharing the same or similar
action mechanisms in the receiver plant. Hence, a fundamental difference between MSM and ADM is that MSM
considers effects while ADM considers dose rates. MSM has been widely applied in weed science in the form of
Colby’s equation, a simplified version that does not require the estimation of dose-response curves. MSM has
been reported to yield more accurate results for mixture toxicity with respect to ADM when the components
exhibited different or dissimilar modes of action in the receiver plant. Here, ADM was used to test for deviation
of additivity of doses using the ADM isoboles as reference model. Any deviation from the ADM was
characterized by antagonism when the efficacy of a mixture was lower than that predicted by the reference
model and synergistic when the efficacy was higher than the predicted value.

Materials and Methods: In order to determine joint action of some usable important broadleaf herbicides in
sugar beet, two dose-response experiments were conducted at the research glasshouse in Faculty of Agriculture,
Ferdowsi University of Mashhad, Iran. The plants were sprayed with seven doses of commercial formulation of
desmedipham + phenmedipham + ethofumesate (Betanal Progress- OF®, 427 ¢ a.i. L, Tragusa, Spain),
chloridazon (Pyramin®, 1361 g a.i. L1, BASF, Germany), clopyralid (Lontrel®, 149 g a.i. L1, Golsam, Gorgan,
Iran) either alone or in binary fixed-ratio mixtures of the three herbicides. The ratio of the herbicides in binary
mixtures were 100:0, 75:25, 50:50, 25:75, and 0:100. Spraying was performed by overhead trolley sprayer
(Matabi 121030 Super Agro 20 litre sprayer), 8002 flat-fan nozzle at 300 kPa and a spray volume of 200 L ha™.
Plants were treated at 21 days (at the four- to six-true leaf stage) after planting. Dose-response curves were
estimated by fitting a three log-logistic dose-response model versus doses including EDsp, EDgy and EDgg
response levels. ADM was used as a reference model of joint action with their equations. As the results with the
herbicide mixtures was obtained from up to twelve separate experiments, it was necessary to standardize the x-
and y-axes, so that the EDso, EDgo and EDg doses of the herbicides applied separately were always fixed to 1.

Results and Discussion: The results showed that mixture of chloridazon with clopyralid was less effective
than that predicted by ADM particularly on Amaranthus retroflexus at EDsp and EDg, response levels. These two
herbicides binary mixtures either followed ADM or was less than that predicted by ADM on Solanum nigrum.
On the contrary, mixture of desmedipham + phenmedipham + ethofumesate with clopyralid was synergistic on
both species. Further, desmedipham + phenmedipham + ethofumesate and chloridazon binary mixtures was
antagonistic on Amaranthus retroflexus and followed according to ADM on Solanum nigrum.
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Conclusion: The results revealed that mixtures of photosystem Il with lipid biosynthesis or auxin inhibitor
herbicides either followed ADM or performed better than that predicted by ADM. Therefore, applying mixtures
of these herbicides will not result in an excessive use of herbicide compared to applying the herbicides
separately. On the contrary, mixtures of chloridazon and clopyralid tended to be antagonistic, these two
herbicides should not be thus mixed.

Keywords: Additive dose model, Additive effect, Antagonism, Binary mixture, Synergism
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Introduction: Invasive species are major cause of global environmental change and the second major threat
to biodiversity in the world after the destruction of ecosystems. Invasive plants change the plant species,
structure and function of the ecosystem and influence the abundance and diversity of native vegetation.
Centaurea balsamita is a one-year-old plant of sunflower family that invades the fallow and slope lands. This
plant is reproduced by seed and distributed in Syria, Turkey, Iran, Afghanistan and Central Asia (Turkmenistan
to Tian Shan). Considering that the precise identification of problematic invasive species and gaining awareness
of their cold tolerance may provide access to basic information for management of such invasive plants. This
study was performed to evaluate the tolerance of coldacclimated invasive plant of Centaurea balsamita in fall
conditions toward freezing stress.

Materials and Methods: The experiments were conducted at Research Laboratory of Ferdowsi University
of Mashhad, Faculty of Agriculture, in 2014 in a completely randomized design with 5 replications. After cold
acclimation in the fall, seedlings of Centaurea balsamita were exposed to seven freezing temperatures (0, -3, -6,
-9, -12, -15 and -18 °C) using thermogradient freezer. Freezer temperature was 5 °C at the beginning of the
experiment and after placing the samples inside, the temperature decreased with the speed of 3 °C per hour.
INBA (Ice Nucleation Active Bacteria) was sprayed on the samples at 3 °C. Plants were kept at each treatment
temperature for two hours and then harvested, and then, pots were transferred to the cold chamber at 4 + 2 °C
and kept for 12 to 24 hours there. The cytoplasm membrane stability of Centaurea balsamita was evaluated
using electrolyte leakage; then the lethal temperature of 50% of pots was determined based on leakage
percentage (LTseer). Survival percentage was measured by counting the number of live plants in each pot. Then,
at the end of the recovery period, the lethal temperature for 50% of survival percentage (LTsesu) and reduction
temperature for 50% of dry weight (RDMTsp) was determined (three weeks after the application of freezing
treatment). Data statistical analysis was performed using the MSTATC software. For diagramming and
determining the LTss,, the Excel and Sigmaplot software were used.

Results and Discussion: The lowest (6.9 percent) and the highest (82.7 percent) electrolyte leakage, were
observed at 0 °C and -18 °C, respectively. Temperature reduction from -12 °C to -15 °C caused a significant
increase (P < 0.05) in electrolyte leakage in Centaurea balsamita. In cold acclimated Centaurea balsamita, with
fall conditions, the highest survival percentage was observed at 0 °C, -3 °C and -6 °C, and the lowest at -15 °C
and -18 °C. Also, temperature reduction from -9 °C to -12 °C caused significant decrease (P < 0.05) in survival
percentage in Centaurea balsamita. The highest biomass dry weight of Centaurea balsamita after the recovery
period (21 days after application of freezing treatment) was observed at 0 °C and -3 °C, and the lowest at -15 °C
and -18 °C. Temperature reduction from -9 °C to -12 °C caused a significant decrease (P < 0.05) in biomass of
Centaurea balsamita. The results showed that LTsee, LTsosu and RDMTso of cold-acclimated Centaurea
balsamita in fall conditions were -13.2 °C, -126 °C and -11.8 °C, respectively.

Conclusions: This study showed that in invasive plants such as Centaurea balsamita, using electrolyte
leakage and survival tests can be relatively good methods in assessing and identifying invasive plants tolerant to
cold, and help to identify invasive plant cold tolerance, predict their distribution and invasion. Due to the fact
that LTseel, LTsosu, and RDMTsg of cold-acclimated Centaurea balsamita with winter conditions in the present
are determined -13.2 °C, -12.6 °C and -11.8 °C, respectively, it can be stated that this plant is of the cold tolerant
plants and it is predictable that the spread and stabilization of this invasive plant is possible in cold regions. But
to ensure more about the cold tolerance of this invasive plant, it is recommended to cold acclimate this plant in
areas with higher elevation and colder than Mashhad to achieve more accurate assessment of cold tolerance. Due
to low LTses Of this plant when its seeds distributed, migration this invasive plant to wheat, barley and
rangelands is highly possible.

1, 2 and 3- Ph.D of Weed Science, Associate Professor and Professor Faculty of Agriculture, Ferdowsi University of
Mashhad, Respectively
(*- Corresponding Author Email: Asadi@um.ac.ir)



72

Journal of Plant Protection Vol 31, No 2, 2017

Keywords: Cold acclimation, Electrolyte leakage, LT50, RDMTso, Survival percentage



Journal of Plant Protection o (309Lis @l g pgle) LS cbilas & il
Vol. 31, No. 3, Fall 2017, P. 72 KAy 72 .0 4396 b 3 oylais 31 uls

Surveying the Effects of Planting Date and Density on Species Growth Indices
and Yield in the Field of Soybean

H. Soltani'- A. Ghanbari?"- M. Rastgoo®- G. A. Asadi*

Received: 20-01-2016
Accepted: 01-05-2017

Introduction: Soybean (Glycine max L.) plays an important role in three major markets of grains, oil, and
meal. The weed damage to soybean has been reported to range from 13 to 60% (sometimes 80% <). Appropriate
farm management strategies can develop ecological competitiveness of crops and inhibit weed growth.
Comparing the growth indices with design interference models of weed and crop and estimating crop yield loss
in competition with weed are essential and allow plant breeding researchers to select more competitive varieties
of crop in competition with weed.

Materials and Methods: An experiment was conducted in 2013 to assess the influence of sowing date and
plant density on the growth indices and the competitive ability of soybean cultivar Williams with weeds. The
experiment were designed in split-split plot based on a randomized complete block design with three
replications. Main plot included three sowing dates levels (17 April, 12 May and 6 June) and sub-plots included
four crop density (30, 40, 50 and 60 plant. m2) and sub-sub plots included weed management of two level (weed
infested and weed control). First sampling was started at 35 days after planting and repeated once in 14 days
until the end of growth period. Leaf area index, dry matter, and the crop growth rate were calculated. The
changes in dry weight and leaf area index (dependent variable) were estimated by fitting nonlinear functions
versus time (days after planting as an independent variable). To determine these relationships, mathematical
equations such as polynomial, sigmoid, logarithmic and exponential functions were applied. The exponential (r?
higher — P value less, meaningful coefficients) performed better relative to the natural trend of variables.

Results and Discussion: The results showed that 11 observed weed species belonged to 9 families. In the
early stages of growth, leaf area index and dry matter increased slowly, but in the seven to eight leaf stage of
plant growth (Lag phase), leaf area index and dry matter increased rapidly, peaked at early seedling and again
began to decline at the end of seedling. The sowing date of 12 May produced greater leaf area index, dry matter
and growth rate compared with the early sowing date (17 April) and delayed planting date (6 June). Low
temperature over the early stage of growth for early planting and the reduced growing season length as a
consequence of the high temperature for delayed planting resulted in reduced leaf area index and dry matter. The
higher density with delayed sowing date resulted in a drier matter and leaf area index. The greater density might
compensate yield loss. The presence of weeds in soybean density from 30 to 60 plants per m?, the leaf area index
and dry matter increased. The maximum crop growth rate (22.24) was observed in sowing date of 12 May with
50 plants per m? density and without weeds. The minimum growth rate (0.127) was observed in sowing date of 6
June and 40 plants per m? density under weed control treatment. Difference between the dry matter, leaf area
index, crop growth rate and the growth rate under weed interference condition (all season) were significant. The
results indicated that the maximum economic yield was found for sowing date of 12 May and 40 plants per m?.
In addition, improved growth indices and increased competitive ability against weed were observed.

Conclusions: The results showed that dry matter, leaf area meter, crop growth rate and the growth rate in the
presence of weed were declined. Early and delayed planting date reduced dry matter, leaf area index and the rate
of growth of soybeans. It was concluded that low temperature in early growth period in early planting and
decreased length of growing season in delayed planting due to the high temperature reduced dry matter, leaf area
index. The low density (density 30 and 60 plants per m?) impacted growth indicators. Therefore, the density
should be selected based on plant and ecological needs during the growing season. In conclusion, the sowing
date of 12 May and density of 40 plants per m?were the best treatments which improved growth indices and
increased the competitiveness of soybean against the weed. This is also can be considered as an ecological
solution to reduce pesticide application and improve men's health.

Keywords: Crop growth rate, Growth rate, Interference, Leaf area meter, Yield seed
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Introduction: Saffron is the stigmas of Crocus sativus L., a perennial species belongs to the lIridaceae
family. It is the world’s most expensive spice widely used in many countries. It is also increasingly used for
medicinal purposes. The most common method of weed control in this small and low growing medicinal plant is
hand weeding that needs a lot of labor costs. Chemical approach is one of the most effective methods for weed
control in saffron. Currently, some herbicide options are available to apply in saffron. For example, acceptable
broadleaved weed control would be achieved by post-emergence application of metribuzin and ioxynil when the
saffron flowers are harvested. In New Zealand, glyphosate and/or 2, 4-D / 2, 4-DB are used to clean up the beds
at early flowering’s season and prior to emergence of saffron. Except some cases in Iran, selective control of
weeds by herbicides in saffron has not been widely reported. The choice of herbicide(s) depends on what are
species of weeds present. In some literatures, metribuzin showed acceptable results for weed control in saffron
fields. It is selectively used to control annual grasses and numerous broadleaved weeds. The objective of this
study was to evaluate the effectiveness of 15 herbicides with different modes of action on weeds grown in
saffron fields. Herbicides were selected based on previous studies, as well dominant weed flora in the saffron
fields where the experiment was conducted.

Materials and Methods: A field study was conducted in Agricultural and Natural Resources Research and
Education Center of Khorasan Razavi Province, Mashhad at 2014-2015 growing season. The experiment was
performed in a completely randomized block design with three replications. Treatments included metsulfuron-
methyl + sulfosulfuron (Total®) at 32 g a.i. hat , sulfosulfuron (Apirus®) at 19.95 g a.i. ha, oxadiazon
(Ronestar®) at 240 g a.i. hat, oxyflurofen (Goal®) at 480 g a.i. ha’*, mesosulfuron + idosulfuron + diflufenican
(Othello®) at 96 g a.i. hal, metribuzin (Sencore®) at 562.5 g a.i. ha' (applied after saffron harvest in autumn as
pre emergence of weeds), triasulfuron + dicamba (Lintur®) at 115.5 g a.i. ha’l, atrazine (Gesaprim®) at 800 ¢
a.i. hal, Bensulfuron methyl (Londax®) at 30 g a.i. ha'?, bromoxinyl + MCPA (Bromicide®) at 600 g a.i. ha,
2,4-D + MCPA (U-46 combi fluid ®) at 1012.5 g a.i. hal, nicosulfuron (Cruz®) at 60 g a.i. ha™, haloxyfop
methyl (Gallant super®) at 108 g a.i. hal, bentazon (Basagran®) at 1440 g a.i. ha?l, tribenuron methyl
(Granstar®) at 15 g a.i. hal, and weed free and weed infest controls. Herbicides were sprayed at 2-3 leaves stage
of weeds (except for metribuzin which was sprayed after flower harvest in autumn and prior to emergence of
weeds) by a Matabi® rechargeable sprayer calibrated to deliver 330 lit ha’. Four weeks after spraying, density
and dry weight of dominant weed species were measured. Flower number, flower fresh weight and dry weight of
50 stigmas were measured. Data were analyzed by SAS 9.2 software and means were grouped by Duncan
multiple range test (alpha=0.05).

Results and Discussion: The dominant weed species in the plots were Cirsium arvense (L.) Scop.,
Acroptilon repense (L.) DC. and Poa trivialis L.. Density and dry weight of these species were significantly
decreased in herbicide treatments when measured four weeks after spraying. Significant decrease in flower
number and flower fresh weight of saffron were observed when sprayed with sulfosulfuron, nicosulfuron, 2,4-D
+ MCPA, metsulfuron-methyl + sulfosulfuron, tribenuron methyl, mesosulfuron + idosulfuron + diflufenican
and bromoxinyl + MCPA.. Therefore, these herbicides cannot be used for weed control in saffron fields. Saffron
flower number and flower fresh weight did not significantly decreased when sprayed with metribuzin (79 plants
m2 and 34.84 g m2, respectively), oxadiazon (43 plants m? and 21.29 g m?, respectively), bentazon (46 plants
m2 and 23.74 g m2, respectively), haloxyfop methyl (41 plants m?2 and 20.11 g m?, respectively), oxyflurofen
(52 plants m2 and 26.22 g m?, respectively), bensulfuron methyl (34 plants m?2 and 16.9 g m, respectively),
triasulfuron + dicamba (47 plants m2 and 23.18 g m'2, respectively) and atrazine (38 plants m?2 and 16.91 g m?,
respectively). Dry weight of 50-stigmas was not significantly different among herbicide treatments.

Conclusions: Results showed application of metribuzin, oxadiazon, bentazon, haloxyfop methyl,
oxyflurofen, bensulfuron methyl, triasulfuron + dicamba and atrazine sound to be safe enough for saffron and
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can be recommended for weed control in saffron fields. Nonetheless, more studies need to be done in order to
evaluate undesirable long-term impacts of these herbicides on saffron corms.

Keywords: Medicinal plant, Metribuzin, stigma, Weed species
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Annual Populational Dynamism of Oak Leaf Roller (Tortrix viridana L.) Larvae
on Quercus infectoria Oliv. and Q. libani Lindl. in West-Azerbaijan Province
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Introduction: Various pests attack oak trees and in most cases heavily damage them. The European oak leaf
roller is one of the important oak herbivore in some regions of Iran including Zagros oak forests, especially in
Kohkiluyeh and Boyer Ahmad, Lorestan, ChaharMahal and Bakhtiari, Fars, and West Azarbaijan Provinces, and
also,critical pest of oak forests in some European and North African countries, as well as in Iraq . Repeated
removal of oak leaves, particularly by herbivores such as Tortrix viridana in spring, reduces stored
photosynthates in oak trees leading to their decreased diametrical growth.

Materials and Methods: The Ghabre-Hossein region (Piranshahr) was selected as the field operations
region because it is one of the most important infestation centers of the European oak leaf roller in the oak
forests of West Azerbaijan. The research was carried out in two consecutive years. Samples of larval instars were
taken in early May. Since the sample plot in sampling methods can be pointed or lined (transects), the four
cardinal directions were selected in this study and transects at 100 m intervals were located in each direction. To
reduce sampling error, Aleppo (Quercus infectoria) and Lebanon (Q. libani) oak trees were selected for
measurements that were similar in appearance and almost uniform with crowns or trunks aligned along the
transects. In each studied tree, four suitable branches were selected (one in each cardinal direction), and the
number of larvae from the tip of each branch to a length of 50 cm inwards was counted and recorded in forms
prepared beforehand. The larvae were counted in mid-May when all larvae were in their last (fifth) instar. In all,
30 Aleppo and 30 Lebanon oak trees were selected in each cardinal direction, and four branches in each direction
of these trees were measured. The survey method was used by employing a 25 m rope, a slope gauge, and a
compass to locate the sampling transects. 2x4 factorial split - plot in time design were used as the statistical

method for assessing the effects of various cardinal directions and of oak species on abundance of the European
oak leaf roller. If significant differences between the means was detected, Tukey’s HSD test was employed (IBM
SPSS, 18).

Results and Discussion: This pest has a single annual generation and five larval instars. It overwinters, and
spends the entire summer, autumn, and winter, as egg. Eggs hatch in late March. Larvae pierce buds to enter into
and feed inside them, and large larvae can leave buds and start feeding on other buds. The results showed that in
both years the number of leaf-roller moth larvae were more on Q. infectoria in comparison to Lebanon oaks and
it seems that oak species (Q. infectoria) is more preferable for the pest (Tortrix viridana) to feed upon than
Lebanon oaks. The study of population changes of the oak leaf-roller moth in the geographical directions in 2014
proved that in both of the tree species the maximum and the minimum number of larvae were in the east and the
west directions, respectively. In 2015, it also became clear that the highest and the lowest frequency of the larvae
were in the south and the north, respectively. The results confirmed the influence of wind direction on
distribution orientation of leaf-roller moth larvae. The number of oak leaf-roller moth larvae significantly
increased in 2015 in comparison to the previous year which can be due to the temperature increase in this year.

Conclusions: The number of larvae of the European oak leaf roller on Aleppo oak trees was higher
compared to Lebanon oak trees in both 2014 and2015, which shows this pest prefers Aleppo oak trees over
Lebanon oak trees. The number of larvae on both oak species in 2015 was considerably higher compared to the
previous year, which may have been caused by increased temperatures in 2015. Study of population changes of
the pest in the cardinal directions indicated that the maximum and minimum number of larvae on both oak
species in 2014 were observed in the eastern and western cardinal directions, respectively, and the maximum
larva abundance occurred in the eastern direction of tree crowns. The dominant wind in the region blew from the
southwest, and seemed to be the main reason why larvae’s abundance and distribution occurred in the eastern
direction (that was not influenced by wind currents). In 2015, the maximum and minimum abundance of larvae
were also observed in the southern and northern cardinal directions, respectively. Moreover, the maximum larva
abundance occurred in the northern direction of tree crowns, with the dominant wind in the region blowing in the
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northeast direction, which demonstrated the direct influence of wind on the orientation and distribution of the
European oak leaf roller population. Results obtained in 2014 and 2015 showed that orientation and distribution
of the European oak leaf roller can be influenced by wind direction and temperature.

Keywords: Damage, Density, Forest, Pest
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Study of Some Ecological Factors on Seed Germination of Johnsongrass
(Sorghum halepense (L.) PERS.)
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Introduction: Johnsongrass (Sorghum halepense (L.) PERS) is one of the most controversial and
problematic weed. It damages more than 30 different crops over 53 different countries. S. halepense (L.) is a
perennial weed reproducing by seed and rhizome. Since it produces many seeds and rhizomes, it is difficult to
control. A weed germination plays an important role in attaining a proper establishment in a typical agro-
ecosystem and its trend is adjusted by some environmental factors such as light, temperature, salinity, pH and
soil moisture. Considering the pattern of germination and emergence of weed species, it will be expected to
provide the comprehensive information to develop weed management strategies in the future. Thus, the main
purpose of current research was to evaluate the breaking methods of the seed dormancy. In addition, the effects
of several environmental factors comprising constant and alternative temperature, light, salinity, drought stress,
and burial depth on germination and seedling emergence of Johnsongrass were assessed.

Materials and Methods: Seeds of Johnsongrass (S. halepense L.) were collected in June 2013 from plants
located at the farmlands of the agriculture research in Zarghan, Fars province. The breaking dormancy consisted
five different experimental treatments: (1) six levels of scarification with 95-98% sulfuric acid (4, 8, 15, 30, 45,
and 60 minutes), (2) soaked seeds in the water for 48, 72, and 96 hours, (3) heated up seeds in a 95- 98 boiling
water for two and five minutes, (4) chilled seeds in 3 °C for 15, 30, 45, and 60 days, and (5) stored seeds in 3 and
12 months after harvesting, compared with control treatment. 25 seeds were transferred into the incubators to
identify a suitable temperature and light regime for subsequent experiments of germination which was
determined under two modes of alternative day/night temperatures (15/5, 20/10, 25/15, 30/20, and 35/25 °C) and
constant temperature over day/night (5, 10, 15, 20, 25, 30, 35, 40, and 45 °C). The salt and osmotic potentials
were applied in 0 (control), -1, -3, -5, -7, -9 and -11 levels for the experiment seeds to survey the stress of salt
and drought on seed germination and compare both stresses on it. NaCl was applied based on the Vant Hoff
method to establish the salt stress and PEG 6000 was exploited according to the Michel method to affect osmotic
potentials and create drought stress. In the burial depth experiment, a number of 30 seeds, for 30 days, were laid
in the depth of 0, 0.5, 1, 2, 3, 4, 6, and 8 cm in the plastic vases with 15 cm diameters. All experiments were
conducted twice in the form of randomized complete-block design with four replications. Each replication was
arranged on a different shelf of growth chamber and considered as a single block in the laboratory experiments.
The data of the replicated experiments were pooled for analysis, since the time interaction and treatment was
statistically insignificant. A functional three-parameter logistic model was fitted to the germination values (%)
obtained at different concentrations of NaCl or osmotic potential. A sigmoidal decay curve was also fitted to
show the seedling emergence (%) values at different burial depths.

Results and Discussion: Various treatments of breaking dormancy was influenced seed germination
differently. This is worth to mention that sulfuric acid treatments of 30, 45, 60, 15 and 4 minutes carried out in
the five most dominant percentages on the seeds germination which in 30 and 45 minutes sulfuric acid
scarification, germination was recorded more than 95%, sulfuric acid treatments had therefore significant effect
on germination rather than other treatment. Compared with control in the issue of germination percentage, all
sulfuric acid treatments and chilling for 45 days were higher than control. Moreover, boiling could not induce
breaking of dormancy. According to the results, germination was prevented or declined owing to the hard seed
coat and weed thus remained stable in seed bank. No statistically significant difference was observed when
germination percentages were compared with temperature-light regime interaction (both in constant and
alternative) or light regime alone (light/dark and dark), but the influence of both temperature modes (constant
and alternative) on the rate of germination was significant. In other words, the germination percentages were
identical in light/dark and dark regimes while by increasing the temperature (in both temperature modes), the
final germination percentage raised in both light regimes. In both light regimes, at 25/15, 30/20, and 35/25 °C
(day/night), germination was recorded more than 95%. Moreover, the maximum and minimum germination
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percentages in light/ dark regime were recorded in alternative temperature obtained for 30/25 °C (99.5%) and
15/5 °C (35.5 %), respectively. Over the range of 25-45 °C, the germination rate was also more than 90%. In
addition, the maximum and minimum germination percentage in light/ dark regime were found in 25 °C (99%)
and 5 °C (0%), respectively. Johnsongrass seeds were not influenced by light. Therefore, these seeds were not
photoblastic species and the germination percentage cannot be handled through light and temperature has greater
importance relative to light. The statistical analysis revealed that by increasing the salinity, the germination
percentage was significantly decreased. The germination percentage was 99% for control (maximum), 19% for -
11 osmotic potential (minimum), and Xso for -9.62 osmotic potential. The pace of germination followed
aforementioned trend, 0.21 seed/h for control and 0.0004 for -11 osmotic potential. These findings imply that
Johnsongrass seeds are resistant to the salinity stress which is crucial for drylands and semi-arid climates.

The results of drought stress were almost identical to that of salinity. The germination percentage was 99%
for control (maximum), 0% for -11 osmotic potential (minimum), and Xso for -9.13 osmotic potential. The
deeper the seedling planted, the fewer emergence occurred. The emergence at the surface of the soil (zero depth)
was 83.33% and in depth of 3 cm was 100%. The minimum emergence (18.35%) was observed in depth of 8 cm.
With an increase in 3 ¢cm burial-depth, the seedling emergence decreased to 81.65%. According to the fitted
sigmoid model, the depth causing a decrease for the maximum 50% seedling emergence was 5.86 cm implying
that tillage more than 6 cm can reduce germination and emergence of this species and is beneficial for its
management. The decrease in seedling emergence by increasing buried depths may be linked to the seed energy.

Conclusions: The results indicated that Johnsongrass hard seed can tolerate several environmental factors
e.g. boiling, soaking, prolonged harvesting and partly chilling. Further, light intervention solely cannot break the
dormancy. The species can withstand inappropriate high and low temperature conditions and germinates more
than 90% once the condition particularly in terms of temperature becomes suitable. In addition, the deeper the
depth, the lesser the seedling emergence was. Consequently, one of the best methods of controlling this weed is
to till the field over 6 cm.

Keywords: Burial depth, Light, Osmotic potential, Salinity, Scarification
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Introduction: The best cherry rootstock for Iranian nurseries and orchards is Prunus mahaleb (L.) Mill.

Mahaleb is tolerant to lime-induced iron chlorosis and zinc deficiency. It is a good rootstock on light, calcareous
soils and arid climates in Iran but sensitive to Phytophthora. Iran represents a significant source of germplasm of
different fruit species, especially for those from the genus Prunus. Collection and research on P.mahaleb were
initiated at the Horticultural Department of Khorasan Razavi Agriculture and Natural Resources Research and
Education Center in 1997 for mahaleb cherry rootstock. Some researchers have reported pathogenicity of
Phytophthora species (Banihashemi and_Sartipi, 2004; Wilcoxand and Mircetich, 1985; Exadaktylou and
Thomidis, 2005; Tomidis et al., 2008). This study was conducted to evaluate the susceptibility of 30 selected
dwarf Mahaleb genotypes to P. nicotianae, P. citricola, P. cactorum andP. citrophthora under greenhouse and
orchard conditions.

Material and Methods: In this study, the response of 30 selected dwarf Mahaleb genotypes (188, 171, 165,
162, 161, 155, 139, 136, 131, 120, 106, 104, 101, 100, 90, 194, 195, 199, 200, 224, 228, 247, 249, 265, 266, 267,
268, 270, 272, 277) to disease caused by four species of the fungus Phytophthora root and crown rot were
investigated under greenhouse and orchard conditions. Greenhouse experiments were performed based on
Ribeiro and Baumer, 1977 and modified it by Feichtenberger et al., 1984. For evaluation, the index disease was
performed based on the method of Broadbent and Gollnow 1992. Orchard trials were laid out in the Toragh
research station in Mashhad. Evaluation of genotypes and contamination based on Tomidis, 2001 was performed
by measuring the area of necrosis.

Results and Discussion: In evaluating the reaction of young seedling dwarf mahaleb genotypes to four
Phytophthora species under greenhouse conditions, results showed that four species of Phytophthora pathogens
on all mahaleb genotypes but P. citricola, P. cactorum showed disease severity than P. citricola, P. nicotianae.
In response assessment test seedlings in the greenhouse genotypes, Mahaleb highest rate of infection to P.
cactorum in genotype 277 and the lowest index of disease severity showed in genotypes 100, 188, 199, 200, 224
and 266, respectively. The highest and lowest number of leaves was counted on 199, 272 and 277 respectively.
The least and highest shoot dry weight were related to 277 and 100 genotypes respectively. The maximum and
minimum disease severity to P. citrophthora revealed in 265 and 265, 100, 188, 194, 199 genotypes,
respectively. The highest and lowest number of leaves was counted on 188 and 249 respectively. The least and
highest shoot dry weight were related to 249 and 100 genotypes respectively. The least and highest root dry
weight was measured on 265 and 100 genotypes, respectively. In response assessment test seedlings in the
greenhouse genotypes, Mahaleb highest rate of infection to P. citricola in genotype 265 and the lowest index of
disease severity showed in genotypes 100, 162, 171, 188, 199, 200, 224, respectively. The highest and lowest
number of leaves were counted on 100 and 277, 272 respectively. The least and highest shoot dry weight were
related to 272 and 100 genotypes respectively. The least and highest root dry weight were related to 277 and 100
genotypes respectively. The highest rate of infection to P. nicotianae in 120 genotype and the lowest index of
disease severity were related to the genotype of 188 and 199. The highest number of leaves in genotype No.100
and the lowest number of leaves were belonging to genotypes 272 and 277, respectively. The least and highest
shoot dry weight were related to 247 and 100 genotypes respectively. The least and highest root dry weight were
related to 265 and 100 genotypes respectively. The results of the assessment of the two-years-old seedlings
mahaleb genotypes under orchard conditions showed that four Phytophthora species had different degrees of
disease symptoms. Phytophthora species in their ability to create the symptoms are different. The lowest level of
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necrosis is created by P. cactorum. The highest and lowest levels of necrosis of P. cactorum were measured in
267 and 162 genotypes, respectively. In P. citrophthora, the highest and lowest levels of necrosis were measured
in 277 and 188 genotypes, respectively. The highest and lowest levels of necrosis of P. nicotianae were
measured in 272 and 188 genotypes, respectively.

Conclusion: The results of the assessment Mahaleb genotypes to four species of Phytophthora in the orchard
showed that the lowest level of tissue necrosis in genotypes of 106, 139, 162, 188, 195, 224, 266 and 270,
respectively. Finally, our results revealed that P. citricola, P. cactorum were pathogenic Phytophthora species
and three mahaleb genotypes (266, 224 and 188) had highest potential resistance to P. nicotianae, P. citricola, P.
cactorum and P. citrophthora respectively.

Keywords: Cherry, Root and Crown rot, Rootstock
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Introduction: In negative cross-resistance, herbicide-resistant plants being more sensitive to herbicides than
susceptible plants. Negative cross-resistance to other herbicides have been found in triazine-resistant biotypes of
weeds. These biotypes are more sensitive to phenylurea group of herbicides, as well other herbicides of triazine
group. Also, negative cross-resistance has been reported to bentazone for Brassica napus L., and Amaranthus
retroflexus L., and to pyridate for B. napus, and Epilobium ciliatum Raf.. Furthermore, positive cross-resistance
to bentazone has been found in Chenopodium album L., and Solanum nigrum L..The goal of this study was to
search for herbicides that exert negative cross-resistance at the whole-plant level in order to control atrazine-
resistant populations of junglerice in sugarcane fields.

Materials and Methods: Suspected resistant and susceptible seeds of junglerice to atrazine were collected
from sugarcane fields and adjacent areas to Karun Agro-Industry Inc., Shushtar, southwestern of Iran at 2014 -
2015 growing season. These populations were named according to their status and abbreviated as follows: R1,
R2, R3 and S (susceptible population). All collected seeds (R- and S-populations) were stored at room condition
(25 °C). Herbicides used in this study were tebuthiuron (0, 10, 20, 100, 200, 1000, 2000, 10000 ml ai ha),
linuron (0, 10, 100, 160, 1000, 1600, 10000 ml ai hat), diuron (0, 10, 30, 100, 360, 1000, 3600, 10000 g ai ha't)
and diuron + hexazinone (0, 10, 24, 100, 240, 1000, 2400, 10000 g ai ha). For the pre-emergence application
treatment, 10 seeds were sown in 500-ml plastic pots containing clay:sand mix. Then, herbicides were applied
using a back pack sprayer with flood nozzle calibrated to deliver 350 lit hal to the suspected resistant and
susceptible junglerice populations on one day after sowing. Plants were thinned to four plants per pot. The
aboveground biomass was harvested on 28 days after treatment, dried at 75 °C for 48 h, and weighed. Data were
expressed as a percentage of the untreated control. The experiment was a completely randomized block design
with four replications and was repeated. The data were analyzed using nonlinear regression model in R software
(drc packege). Three or four parameters log-logistic equation was fitted to the observed data to describe the
response of populations to herbicides; susceptible population was considered as an index in order to compare the
resistance levels of the populations.

Results and Discussion: The result of screening test showed that three populations were resistant to atrazine.
The results of dose-response analyse for atrazine revealed that resistance factor (RF) for R1, R2 and R3
populations were 12.26, 6.59 and 3.75 based on fresh weight (% of control) and 5.37, 4.22 and 4.71 based on
number of survival plants (% of control), respectively. EDs, values of R1, R2 and R3 populations were 36.85,
73.01 and 41.71 ml ai ha? of tebuthiuron compared with 44.42 ml ai ha! in S-population. RF values in the R1,
R2 and R3 populations were 0.80, 1.53 and 0.72 of tebuthiuron, respectively. EDs, values of the R1, R2 and R3
populations were 92.76, 107.73 and 106.84 ml ai ha* of linuron compared with 152.51 ml ai halin S-population.
RF values of the R1, R2 and R3 populations were 1, 1.89 and 3.26 of tebuthiuron, respectively. EDsq values of
the R1, R2 and R3 populations were 74.21, 95.25 and 69.80 g ai ha™ of diuron compared with 79.03 g ai ha in
S-population. The RF of the R1, R2 and R3 populations were 0.97, 0.85 and 1.18 of diuron, respectively. The
ED50 values of the R1, R2 and R3 populations were 62.11, 49.48 and 54.30 g ai ha' of diuron+hexazinone
compared with 88.72 g ai ha! in S-population. RF values of the R1, R2 and R3 populations were 0.62, 0.68 and
0.52 for diuron+hexazinone, respectively. The results showed negative cross resistance to tebuthiuron, linuron,
diuron and diuron + hexazinone in the resistant populations.

Conclusions: In present study, the R2 population was the most sensitive to diuron+hexazinone in
comparison to other populations (RF = 0.56).The resistance of other populations treated with this herbicide was
lower than other herbicides. Therefore, this mixture can alone control a wide range of weeds and is more reliable
than herbicides that are used alone. Mixing herbicides both economically and environmentally, will reduce cost
less than each time they are applied individually. Therefore, this mixture is recommended for controlling atrazine
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resistant weeds in sugarcane fields. Negative cross resistance may be the major reason that resistance to atrazine
do not evolve where herbicide mixtures were used, when the mixed herbicide (usually a non-PS Il inhibiting
acetanilide) also controlled triazine-sensitive weeds.

Keywords: Dose-response analyse, Mixed herbicides, Phenyl urea herbicides
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Introduction: Cucumber is one of the most important vegetables in Iran which is extensively affected by
fungal pathogens. Powdery mildew caused by Sphaerotheca fuliginea is distributed in both field and greenhouse
cucumber cultures in almost all environmental conditions worldwide. In addition to several methods used to
control the disease e.g. chemical, biological, agronomic and integrative methods, identification and application
of disease resistant germplasm is an effective and environmentally safe method for controlling the pathogen.
Screening of the resistant and susceptible germplasm can be performed by disease index estimation by visual
evaluation of disease symptoms as well as by monitoring the agronomic, metabolic, biochemical and
physiological parameters such as leaf chlorophyll fluorescence emission alterations. In the present study, 23
cucumber cultivars were evaluated for resistance to cucurbits powdery mildew caused by S. fuliginea using
visual assessment of disease symptoms and five cultivars assigned as resistant, tolerant and susceptible
genotypes were further assessed in terms of leaf chlorophyll fluorescence emission and related photosynthesis
parameters.

Materials and Methods: Cucumber cultivars were grown in plastic pots in three replicates in controlled
environmental condition. The foliar spray method was employed for plant inoculation using S. fuliginea
inoculum suspension prepared from freshly sporulating leaves. Disease evaluation and measurements were
started 10 days after inoculation and continued for 20 days, and the means of the three measurements were used
for each replication for percent disease index (PDI) calculation for each cultivar. The cultivars were then
compared, classified and screened for resistance to the pathogen based on the PDI results. For assessing the
effect of infection on photosynthesis apparatus, five cultivars were chosen as resistant, semi-resistant and
susceptible groups and were further studied by measuring leaf chlorophyll fluorescence and the related
parameters including minimal fluorescence (Fo), maximal fluorescence (Fm), variable fluorescence (Fv),
maximum photochemical quantum yield of PS Il (Fv/Fm), Quantum vyield of photochemical energy conversion
in PS 11 [Y(11)], Quantum vyield of regulated non-photochemical energy loss in PS 1l [Y(NPQ)], Quantum yield
of non-regulated non-photochemical energy loss in PS 1l [Y(NO) and non-photochemical Chlorophyll
fluorescence quenching (NPQ). The data were analyzed using MS-Excel 2013 and SAS 19.1 software.

Results and Discussion: Based on the results of PDI measurements, the cultivars were grouped into
resistant, semi-resistant or tolerant, semi-susceptible and susceptible. Two highly resistant cultivars i.e. CLE and
Green Magic were identified with PDIs of 7.78 and 8.33, respectively both belonging to greenhouse cultivars.
This is while most of the field cultivars were among susceptible and semi-susceptible groups and none was
resistant.

The two highly susceptible cultivars Super N3 and Beit Alpha with PDIs of 31.67 and 31.11, respectively,
were also belonged to field cultivars. The two highly resistant cultivars CLE and Green Magic comparatively
showed less damage at later growth stages and no considerable damages were observed at the upper parts
including leaves, stems, and fruits. The results of the chlorophyll fluorescence emission of five cultivars
indicated that the infection significantly affected three chlorophyll fluorescence parameters including; minimal
fluorescence (Fo), variable fluorescence (Fv) and vitality index i.e. maximum quantum yield of photosystem II

1 and 3- Ph.D. of Plant Biotechnology and Assistant Professor, Genetic and Agricultural Biotechnology Institute of
Tabarestan, Sari Agricultural Sciences and Natural Resources University, Sari, Iran, Respectively

(*- Corresponding Author Email: a.dehestani@gmail.com)

2 and 4- Professor and Associate Professor, Department of Plant Pathology, Sari Agricultural Sciences and Natural
Resources University, Sari, Iran, Respectively

5- Ph.D. of Agronomy, Genetic and Agricultural Biotechnology Institute of Tabarestan, Sari Agricultural Sciences and
Natural Resources University, Sari, Iran



Journal of Plant Protection Vol 31, No 2, 2017 85

(Fv/iFm) (P<0.01) while the other parameters were not significantly affected by the infection.

The Fo parameter was increased while Fv and Fv/Fm were declined significantly in infected compared to
healthy leaves of susceptible but not those of resistant cultivars showing a significant damage to photosynthesis
apparatus of susceptible cultivars. Fv/Fm is known as vitality index and is extensively used as a reliable index
indicating the damages to photochemical centers. Alteration of chlorophyll fluorescence parameters, particularly
vitality index (Fv/Fm), has been reported in many plants infected with fungal pathogens so that these parameters
have been identified as reliable tools for early detection of plant-microbial pathogen infections. Overall, cultivars
CLE and Green Magic were highly resistant to the infection compared to other cultivars when assessed using
either PDI measurement or chlorophyll fluorescence parameters. Conclusively, since the experiment was
performed in a pathogen desired condition, growing identified resistant cultivars is expected to control the
disease with less or even without using chemical methods but using integrative methods if needed.

Conclusions: Considerable variation between cucumber cultivars was observed in terms of resistance to
powdery mildew caused by S. fuliginea and two highly resistant cultivars were identified. Greenhouse cultivars
were comparatively more resistant to the infection and the two most resistant cultivars i.e. Green Magic and CLE
belonged to greenhouse cultivars. The analysis of leaf chlorophyll fluorescence emission revealed photosynthesis
apparatus damage in the infected compared to the healthy leaves of the susceptible cultivars but it was not
significantly affected in the resistant cultivars. Finally, Analysis of chlorophyll fluorescence emission can be
suggested as a tool for early detection of powdery mildew disease and for screening and classification of plant
germplasms in response to the pathogen.

Keywords: Percent disease index, Photosynthesis, Photosystem I, Vitality index
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Introduction: Sugar beet cyst nematode (SBCN), Hederodera schachtii Schmidt. 1871, marked as one of the
most damaging disease of sugar beet worldwide. This is also an important disease of sugar beet in Isfahan
Province with a plenty of irreversible damages to the value of this product. Thus, the nematode infested fields for
cultivation in the province and the country are threatened. This nematode has a wide host range, over 218 plant
species from 95 genera, belonging to 23 families including field crops, ornamentals and weeds. The SBCN
management strategies are a long-term crop rotation considering use of catch crops, early planting and using
nematicides. In general, the best method reported to control SBCN is a 3 to 7-year rotation with non-host plants.
In addition, farm manuring had a positive effect on controlling potato golden cyst nematode. Assessing the
effects of vermicomposting and non-organic fertilizers revealed that free-living nematodes in the population
index were highest in the vermicompost treatments.

Materials and Methods: Firstly, the initial population of SBCN in the infested soil was determined. Then,
200 g of soil taken from several samples collected from every plots, which was air dried and the cysts were
extracted The employed organic matters were poultry manure at 10, 20 and 40 t/ha compost fertilizer by
municipality of Isfahan wastes, vermicompost, waste cabbage leaves and farm manure (cow manure).
Reproductive factors and the percent of decrease or increase in SBCN populations in each treatment were
calculated relative to the initial population of the same treatment. The comparison of means was done by Duncan
tests. For the Greenhouse experiments, the same treated soils for the field experiments were poured into the clay
pots with a capacity of 5 kg of soil. At harvesting time, the produced beets in the plots were weighted, and the
beet samples for determining of sugar percentage and the important elements were sent to sugar factory for
further analyses. The analysis of variance was performed using SAS software and comparison method.

Results and Discussions: The initial population of SBCN was 4.85 eggs and larvae per gram of soil, before
the implication of the field treatments. There were 92.40 and 88.44% reductions in SBCN final population for
the poultry manure at the rate of 40 and 20 tons per hectare, respectively. Variance analysis of reproduction
factor showed that there was a significant difference between the treatments. Poultry manure 40 t/h with 0.14
eggs and larvae per gram of soil was the lowest one in reproduction factor, with a high significant effect in other
treatments and control groups. Followed by poultry manure 20 t/h, compost 015, 60 ha, poultry manure 10 t/h
and compost 08, 60 t/h, were in the next category with a significant effect. The results indicated that sugar
content and other indices showed significant differences between the various treatments. Poultry manure 20 and
40 t/h, with the yield of 27.55 and 26.93 t/h, in a statistical group had the maximum production amount and were
the most effective treatments for the assessed factors including final population, reproduction, multiplication rat
and reduction percentage in SBCN, H. schachtii compared to other treatments and the checks. It can be
concluded that chicken manure reduced the population of M. incognita, Hoplolaimus columbus and Pratylenchus
penetrans in brinjal. Application of chicken manure was also very effective to control the root-knot nematodes
and even caused IGR in tomato production.

Conclusion: It was found that the use of organic matters, chicken manure, municipal compost, vermicompost,
waste cabbage leaves and farm manure in different amounts can control the SBCN population. Application of
chicken manure at 20t/ha seems to be an optimal amount to economically control SBCN. Furthermore, composts
015 and 08, vermicompost, farm manure and waste cabbage leaf at 40 to 60t/h, appears to be economically
applicable. All suggested materials can be used in intervals for SBCN control and or in integration with other
methods such as crop rotation, disease scape, resistant and or tolerant sources and etc.

Keywords: Cabbage leaves, Compost, Farm and poultry manure, Vermicompost
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Introduction: Madder plant with the scientific name of Rubia tinctorum (a member of Family Rubiaceae) is
one of the most important crops used for medical and industrial applications, is widely cultivated in Yazd
province, Iran. Madder root is widely applied in the dyeing industry. Cultivation of these plants is rather
common in Europe and Asia. In Iran madder was cultivated in ancient times in Tabriz, Urmia, Arak, Yazd, and
Fars but nowadays it is cultivated mainly in different cities in Yazd province especially in Bafgq and Ardakan.
The madder plant's roots contain different polyphenolic compounds, such as 1,3-Dihydroxyanthraquinone
(purpuroxanthin), 1,4-Dihydroxyanthraquinone (quinizarin), 1,2,4-Trihydroxyanthraquinone (purpurin) and 1,2-
dihydroxyanthraquinone (alizarin).

The madder can grow up to 1.5 m in height. Their leaves produced in whorls of 4-7 star like around the
central stem with approximately 5-10 cm long and 2-3 cm wide. Its flowers are small with five pale yellow
petals in dense racemes followed by red to blackberries. The roots can be over a meter long, up to 12 mm thick
and the source of red dyes known as rose madder. Several factors such as fungal diseases during planting and
harvesting period infect madder plants. These factors, in addition to causing damage to madder plants reduce the
quality and quantity of color obtained from roots. Many of these fungi are associated with madder seeds and
infect plant after cultivation. Some fungi infect leaves and stems of madder. Some of these fungi such as
Fusarium, Aspergillus, and Penicillium are associated with madder seeds and in addition to a role as
phytopathogenic fungi produce dangerous mycotoxin effective on color quality of madder. So far from the aerial
parts of the madder plants such as leaves and stems, several fungi were reported. Septoriarubiae and Sporonema
punctiforme were reported as leaf spot agents. Furthermore, Pleospora chlamydospora and Sporonea
punctiforme were isolated from Rubia spp. Fusarium species is one of the most abundant fungi that are able to
produce hazardous mycotoxin especially trichothecenes in the different growth stage of Madder. Fusarium
mycotoxins are among the main fungal mycotoxin contaminations in food and feed, and some human diseases,
such as Kashi neck diseases and esophageal cancer, have been epidemiologically associated with consumption of
trichothecenes. The most predominant trichothecenes found in crops are 8-keto trichothecenes (type B
trichothecenes). Based on the production and chemical structures of different 8-keto trichothecenes, several
trichothecene mycotoxins were identified that includes nivalenol (NIV), 4- acetylnivalenol (4-AcNIV),
deoxynivalenol (DON), 3-acetyldeoxynivalenol (3-AcDON) and 15-acetyldeoxynivalenol (15-AcDON). There
is a little knowledge about seed madder microflora and given that the fungi with madder seeds can reduce the
power of viability, seedling and ultimately damage the quality and quantity of products, the present study was
aimed to the identification of fungi associated with seed madder and also fungi toxin-producing especially
Fusarium species.

Materials and Methods: During 2012, sampling was carried out form seeds of madder in important planting
areas in Yazd province, including Bafg and Ardakan. After culturing, fungal isolate was purified in potato
dextrose agar (PDA), carnation leaf agar (CLA), and CY20S (Czapek Yeast Extract Agar with 20 sucrose)
media. Fusarium, and Aspergillus species were identified by valid keys identification. The Fusarium isolates
were grown in liquid potato dextrose broth medium and total genomic DNA was extracted using the CTAB
method. Molecular identification of F. equiesti, F. semitectum and F. poae was performed using specific-species
primers FEF1/2, SEM-1/2, and FpoF/R. Detection of fungi mycotoxins producing potential such as
Deoxynivalenol (DON) using Tril3 primers was done. High-performance liquid chromatography (HPLC) was
used to confirm the produce NIV mycotoxins potential in Fusarium species.

Results and Discussion: 249 fungal strains were isolated from madder seed belonging to 6 genera of fungi
including Fusarium spp., Aspergillus spp., Penicillium spp., Alternaria spp., Rhizoctonia solani and Rhizopus
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spp., which Fusarium isolates with 71 percent was the most frequency among fungi isolated. Among Fusarium
fungi isolated, F.solani (55 isolates) and F.oxysporum (41 isolates) were the most frequency. F. poae, F.
semitectum, and F. equiseti ability to produce mycotoxins such as Deoxynivalenol (DON) that are harmful to
human health and animals as well as the effect on the yield of madder. Tril13 gene involved in production DON
was detected in three Fusarium species (F. poae, F. semitectum and F. equiseti). The results of HPLC showed
that all studied Fusarium fungi, have the potential to produce DON mycotoxins. The results of this study showed
that fungi associated with seeds madder are able to produce 8-keto trichothecene mycotoxins that they can be
dangerous for consumers.

Conclusions: Given that, this is the first report of fungi mycotoxins producing on seeds madder in Yazd
province, thus should be measured to control and reduce fungal agents in these products.

Keywords: Mycotoxin, Rubia tinctorum, Yazd
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Introduction: Canola (Brassica napus L.) and wheat (Triticum aestivum L.) are the most principal crops that
play a major role in the development of edible oil and world's population food, respectively. The greenbug,
Schizaphis graminum and cabbage aphid, Brevicoryne brassicae, are the main aphid pests of wheat and canola,
respectively. They can restrict considerably the production of these crops through direct feeding or via
transmission of plant pathogenic viruses. Although chemical control is the most effective and easiest way to
control aphids; but this method makes problems such as pesticide residues in food and the environment and
increase insecticide - resistance in aphid populations to. The utilization of plant extracts is an environmentally
safe method that is used in the control of these aphids. Among these, the products of Melia fruit (Melia
azedarach Linnaeus) and lemon peel (Citrus limonum Risso) can be noted. The negative relevance between
phenolic compounds present in plant species and aphid invasion has been recorded in some aphid species. Our
goal in this study was to assess the toxicity effects of Melia fruit and lemon peel extracts on wheat and cabbage
aphids and the determination of the amount of total phenol in these plant extracts.

Materials and Methods: This research was conducted in a growth chamber (temperature 25 + 1°C, 65+ 5%
RH and a photoperiod of 16L: 8D). Schizaphis graminum and B. brassicae were reared on wheat (Pishtaz
cultivar) and canola (Hyola401 cultivar), respectively. The extraction of Melia fruit and lemon peel was
prepared. Then the contact toxicity bioassay was done to evaluate the insecticidal effects of these extracts on
wheat and cabbage aphids based on completely randomized design. The leaves of wheat and canola plants was
treated by one microliter sampler using topical method. In this study, three different concentrations of each
extract (10, 50 and 80 ug/ml) was applied. Thereafter the leaves individually were placed on agar gel 0.7% in
Petri-dishes with 6 centimeter diameter. After that, the same instars of S. graminum and B. brassicae were
released in Petri-dishes (20 aphids in each Petri-dish) separately. The number of dead nymphs was recorded after
12, 24 and 36 hours after releasing. This experiment was performed for each treatment in three replications.
Furthermore, the amount of phenolic compounds in two extract samples (Melia fruit and lemon peel) was
determined by Folin Ciocalteu method, and the absorbance was measured at 725 nm by Spectrophotometer. So
that the amount of 150 g of each plant powder was mixed in an Erlen which contained 500 ml of ethanol 90%.
The lid of Erlen was sealed with parafilm and after 5 minutes mixing, the contents of the Erlen were kept in the
refrigerator inside an aluminum foil for 24 hours to avoid them from exposure to light. After the time, the plant
extract was separated by filter paper and after several hours, evaporation of the solvent was performed under
laboratory hood to provide pure extract. The solid extract was stored in a refrigerator for a short time at 4 ° C.
For each test, the extract was diluted with distilled water and the concentrations were prepared. The lethal effects
of two tested extracts for each of aphid species (in each tested concentration and time period) were analyzed
using T-test using SPSS v22 software. Variables of the mortality percent in three different concentrations and
amount of total phenolic compound were evaluated by one-way analysis of variance. The comparison of
differences between treatments means was performed using Tukey’s test (P<0.05).

Results and Discussions: The results indicated that the extract of Melia fruit in 50 and 80 pg/ml
concentrations had significantly higher mortality rate on both the species of aphid compared with that in the
lemon peel, after 12 and 24 h. Also, ethanolic Meliae extract in 80 pg/ml concentration after 36 h, caused 100%
mortality on two aphid species, which was significantly higher than that in the lemon peel extract. This could be
due to differences in the amount of secondary compounds such as total phenol content. In the present study, the
amount of total phenolic compounds was higher in Melia extract (2.74 mg - g-1 FW) in comparison with lemon
peel (1.79 mg = g-1 FW), indicatingmore sustainable of the aphids to the lethal effects of Melia extract.Based on
the results, the different concentrations of the extracts had significant effects on mortality percentage of the
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wheat and the cabbage aphids. Comparison of the effect of the different concentrations of the insecticides
showed that mortality of the aphids were dose - related. In addition, the mortality percentage of the wheat aphids
was higher than the cabbage aphids, probably due to the presence of wax on the surface of B. brassicae body.
This research could provide valuable information for the production of healthy and organic crops using non-
chemical control of S. graminum in wheat fields and B. brassicae in canola fields.

Keywords: Concentration, Phenol, Plant secondary Metabolite
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Introduction: Codling moth, Cydia pomonella L. is the most distributed insect pest of pome fruits as well as
walnut over the world including japan, Korea and west Australia. Based on the recorded data codling moth
management has been possible using broad- spectrum insecticides but due to emergence of resistance to
insecticide of D.D.T. and other chlorinated insecticides, application of phosphorous insecticide have been
developed extensively since the mid-1950s worldwide. The studies of codling moth management in Iran dates
back to 1966 when Esmaeili and Davatchi registered the efficiency of Diazinon (Bazodin®) in the control of the
pest. The population trend of the moth with emphasis on the number of generations per year, diapause date of the
overwintering larvae as well as impact of the temperature on the pest along with host plant loss assessment and
sprays timing were investigated. Meanwhile, chemical control using insecticides of azinphous methyl
(Gozathion M®), Fozmet (Imidan®), Fozalon(zolon®), Fenpropathrin (Danithol®), Thiaclopride (kalipso®)
and Chlopyriphos methyl (Reldan®) have been documented. Regarding the reports of codling moth and leaf
rollers resistance to organic phosphorous insecticides as well as appearance of resistance in secondary pests such
as aphids, leafhoppers, and miners in western orchards of America, it is of great importance to look for new
insecticides (34). Diflubenzuron (Dimilin® SC48%) being the first chitin synthesis inhibitor which was
introduced to market as new insecticide with trade name of Dimilin. It belongs to insect growth regulators (IGR)
insecticides and its mode of action on the target insects is different from the others; its main component,
Diflubenzuron, interfer the process of the molting hormone synthesis. The efficiency of Dimilin® (SC48%) on
the codling moth has been confirmed in different studies. It is a selective insecticide which has no side effect on
the non-target insects and natural enemies.

Material and Methods: This trial was conducted in three regions of Iran including West-Azarbaijan (Urmia),
Zanjan (Zanjan) and Northern Khorasan (Bojnord). We used a layout of RCBD with four treatment in four
replications; the treatments were as follows: Diflubenzuron ((Dimilin® SC48) at dose of 0.5/1000 (Chemtura,
Italy), Thiaclopride (kalipso 480 SC ®) at 0.3/1000(Bayer, Germany), Fozalon (Zolon SE®) at 1.5/1000 (Giah,
Iran) and control with no insecticide. Any plot consisted of three apple trees (yellow golden delicious) with the
same age and bearing cycle. Insecticide timing was determined using the sex pheromone traps located about 200
meter out of the orchard. First spraying was performed on 18 May, 30 May, and 6 June and the 2"¢ spraying was
applied on 15 June, 6 July, and 21 July 2010 at Bojnord, Urmia, and Zanjan, respectively. Due to different mode
of action, in the Dimilin was applied three days earlier than two other compounds. Ten days after 1% spray the
number of dropped fruits were counted as infected and healthy and this counting was repeated at 10-15 days
intervals till the harvest time. Before harvest number of remained fruits on the tress as healthy and infected were
also counted. The collected data were analyzed using statistical software of SAS (9.0) and means of the
treatments grouped based on the Duncan test

Results and Discussion: The results showed that in Zanjan (Faf weat=3, df Error=3=24.26; P=0.0001
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,CV:1786%), Urmia (Fdftreatzs, df Error:3:122.42; P<00001, CV:2984%) and BOjnOI’d (Fdftreatzs, df Error:3:213.46;
P<0.0001; CV=16.94%) there were significant differences among the treatments; Dimilin recorded the mean
infection of 2.06+0.42%, 4.02+0.23, and 7.26+1.40% at Bojnord, Urmia, and Zanjan, respectively, denotingthe
least percent of infection in the first two localities; mean percent of infection in the Kalipso treatments were:
1.02+0.43, 3.00+0.43, and 9.32+0.88 at Urmiah, Zanjan , and Bojnord respectively whereas the same values for
Zolon treatments in the same points were: 3.65+0.29, 9.58+2.83, and 12.27+1.64%. Mean infection in the
control treatment at Zanjan, Urmia, and Bojnord were: 45.21+3.03, 57.37+4.94 and 57.12+3.08, respectively.
Based on the results, Dimilin with satisfied mortality could be recommended for codling moth management.
Comparing the timing of the Dimilin in the present study (3 days earlier than phosphorous insecticides) with the
published reports sprayed it at least 7 days before, implies this note that control of codling moth using the
Dimilin is highly dependent on the exact timing of sprays. So, it is necessary to use monitoring traps of adult
moth, detailed meteorological data and physiological status of the pest as well as phonology of the host plant to
determine correct time of sparaying by Dimilin.

Keywords: Chemical control, Phozalone, Thiaclopride
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Introduction: Trialeurodes vaporariorumis an economically important pest of various crops in
greenhouses. Negative impacts of insecticides such as development of resistance, undesirable effects on non-
target organisms and fostered environmental and human health concerns, have encouraged the development of
alternative methods of pest control by biological control agents. Use of several natural enemy species has been
promoted, as a strategy to enhance management of pests in greenhouses. Based on this strategy, combinations of
two or more species of natural enemies of greenhouse pests (such as aphid, two-spotted spider mite, thrips and
whitefly) including predators, parasitoids, and pathogens are added to a pest-crop system. Recently, the
phytoseiid Amblyseius swirskii has received interest as a biological control agent of whiteflies and thrips and has
been commercially available since 2005. The application of entomopathogens to control certain pests may be a
future alternative for solving problems of chemical resistance and environmental contamination in
agroecosystems. Amblyseius swirskii and entomopathogenic fungus Beauveria bassiana were used as biocontrol
agents of Trialeurodes vaporariorum. Determination of the host preference of predators in the fields when
receiving signals related to either Beauveria bassiana-treated or -untreated pest is important. In the present
study, the host preference of A. swirskii was investigated when the B. bassiana- infected and uninfected whitefly
were offered to predatory mite on the leaf. The aim of the study was to understand if the predatory mite would
able to detect the presence of an entomopathogenic fungus and avoid feeding on fungus infected prey.

Materials and Methods: Trialeurodes vaporariorum was collected from the cucumber plants (Cucumeris
sativus) in a greenhouse in Karaj City, Alborz Province, Iran. The colony was maintained on cucumber plants in
cages in greenhouse for one year. The natural enemy, A. swirskii was purchased from Koppert Biological
systems Inc., the Netherlands. Tyrophagus putrescentiae (Schrank) (Acari: Acaridae) and soybean pollen were
supplied twice per week as food for A. swirskii. Beauveria bassiana isolate DEBI008 was originally obtained
from a Chorthippus brunneus Thunberg (Orthoptera: Acrididae), that had been stored in the “Pathogen Bank” at
the Department of Plant Protection, Faculty of Agriculture, University of Tehran, Karaj, Iran. It was cultured on
Sabouraud dextrose agar plus 17 yeast extract (SDAY) at 25 +1°C, 60—70% RH and in darkness for 10-14 days
to obtain conidia. The conidia were harvested from the culture medium by adding 10 ml sterile distilled water
containing 0.02 % Tween 80 by scrubbing the surface with a glass bar. The conidia suspension was filtered
through moist filter paper (Whatmann® No.1). The conidial suspension was vortexed for 15 min to produce a
homogenous suspension. Spore concentration was calculated using a Neubauer haemacytometer and suspension
of 1x10°conidial/ml was achieved through dilution in the surfactant Tween 80 (0.02 %). Conidial suspension
used for experiment was less than 4 h old and was stored in refrigerator. The viability of the conidia was
determined by inoculating conidial suspension on plates of SDAY which were then incubated for 18 h at 25 °C.
In this research, the prey preference of adult female (2 days old) of A. swirskii was determined on untreated and
B. bassiana-treated of T. vaporariorum (Hemiptera: Aleyrodidae) in various treatments base on Manly Index.
These different treatments consisted of two time intervals; 24 and 48 h post-inoculation of greenhouse whiteflies
with 1x10° conidia /ml of B. bassiana with 13 replicates. 24-h starved predators were individually added to the
leaf discs and then the number of consumed uninfected and B. bassiana-infected T. vaporariorum in each Petri
dish was assessed after 24 h.

Results and Discussion: The results revealed that the mean number of consumed B. bassiana-infected T.
vaporariorum in following two time intervals; 24 and 48 h after inoculation were 4.15+0.19 and 2.23+0.12,

respectively. This investigation showed a significant preference of the predatory mite toward uninfected whitefly
at 24 (P< 0.0034) and 48 h. (P<0.0001) after inoculation. Our data analysis indicated that when the uninfected
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and the B. bassiana-infected whitefly were offered simultaneously, A. swirskii consumed more uninfected than
B. bassiana-infected T. vaporariorum with interval 24 and 72 hours; because fungal control agents have the
potential to negatively affect natural enemies through changing the quality of prey.

Conclusions: We concluded that the predatory mite is capable to recognize fungus-infected prey and prefers
to the uninfected preys. This suggests that the predatory mite and the fungus may be compatible agents of
biological control.

Keywords: Biological control, Entomopathogen, Manly’s preference index (5), Natural enemies
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Introduction: Weed control is a necessary element in all crop production systems. Weeds reduce yield by
competing with crops for water, nutrients, and sunlight. They also directly reduce production profit by hindering
harvest operations, decreasing crop quality, and producing chemicals which are harmful to crop plants. Crop
density is an efficient management tool to enhance yield by increasing competition ability of crops against weeds
in getting solar radiation, which can affect development of crop-weed association. Response of yield and yield
components to weed competition varies depending on crop and weeds species as well weed interference
duration. The objective of this study was to evaluate the effect of different weed interference periods and plant
density on the yield and yield components of sorghum.

Materials and Methods: In order to study the effects of plant density and weed interference on weed traits,
yield and yield components of sorghum (Sorghum bicolor L. var. Saravan), an experiment was conducted as
factorial based on randomized complete block design with three replications at the research field of Islamic Azad
University, Birjand Branch in South Khorasan province during year of 2013. Factors consisted of plant density at
three levels (10, 20 and 30 plants m?) and weed interference at four levels (crop kept weed free until the end of
growing season, interference until the 6-8 leaves stage, interference until the panicle emergence stage,
interference until the end of growing season). Measuring traits included the panicle length, number of panicle per
plant, number of panicle per m?, number of seed per panicle, 1000-seed weight, grain yield, biological yield,
density and dry weight of weeds per m2. Weed sampling in each plot was performed manually from a square
meter and different weed species counted and oven dried at 72 °C for 48 hours. MSTAT-C statistical software
used for data analysis and means compared with Duncan multiple range test at 5% probability level.

Results and Discussion: Results showed that all measured traits except grain yield were significantly

affected by plant density. Although the increase in plant density from 10 to 30 plants m? significantly decreased
panicle number per plant, number of seed per panicle and 1000-seed weight by 45.5, 16.2 and 12.3%,
respectively, but significantly increased number of panicle per m?by 54.3%. This subject caused grain yield did
not show significant changes as plant density was changed. Also, means comparison showed that increase in
density from 10 to 30 plants m?had positive significant effect on biological yield so that it increased by 56.7%.
Interference treatment had significant effect on all measured traits except number of panicle per plant. 1000-seed
weight, grain yield and biological yield decreased considerably by extending of weeds interference period. The
highest grain yield achieved in treatment of weed free until the end of growing season which were 18.9, 47.6 and
73 % more than interference until the 6-8 leaves stage, interference until the panicle emergence stage, and
interference until the end of growing season, respectively. Also, weed interference until the end of growing
season of sorghum reduced biological yield by 59.9 % compared to weed free until the end of growing season.
The highest weed density with 182 plants per m? was observed in interference until the 6-8 leaves stage.

Conclusions: This research showed that increase in plant density no increased significantly grain yield but
change of density from 10 to 30 plants m2 had positive significant effect on biological yield. Moreover, the
presence of weeds in farm of sorghum is inhibitor factor for maximum production. Weed interference decreased
grain and biological yields of sorghum by decline in yield components and tillering. Saravan variety is a dual
purpose plant; both grain and forage. It is suggested that density of 10 plants m?2 and weed free until the end of
growing season treatment for sorghum cultivation in Birjand region.

Keywords: Competition, Panicle, Weed dry weight, 1000-seed weight
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Introduction: Tomato, Lycopersicon esculentum Miller has a special place among agricultural products. It is
important as a fresh market and industrial product in agriculture. A wide range of pests and diseases causes a
damage to tomato. Tomato fruit worm, Helicoverpa armigera (Hubner 1809) and beet armyworm, Spodoptera
exigua (Hubner 1808) are two important pests of the Lepidoptera order, which aggress tomato. Chemical
pesticide is a conventional method to control their larvae. Overusing these pesticides causes adverse side effects
on the environment and human health. Biological control by predators and other natural enemies is an important
component of a comprehensive pest management program (IPM). Among the natural enemies, parasitoids have
special significance and can be used in biological control of pest plants. Habrobracon hebetor Say
(Hymenoptera: Braconidae) is a cosmopolitan, gregarious, ectoparasitoid that attacks the larval stage of several
species of Lepidoptera and is considered one of the best potential biological control agent. Study of pest density
on different cultivars has an important role in choosing an appropriate method and time control, and is the basis
of plant resistance. Therefore, in this study pest density and efficiency of h. hebetor were assessed.

Materials and Methods: Population density and larval parasitism by H. hebetor were examined on twelve
tomato varieties including, Aras, Etminan, Rio fujio, AB2, Mariana, Gem pride, King ston, Super queen, 9704,
9706, 9553 and PS 6515 under field conditions during 2014. All experiments were conducted in a randomized
complete block design. Five weeks after transplanting, sampling was performed randomly. At three-days
intervals, egg, larvae and parasitized larvae of each moth were counted on different cultivars of tomato. The
whole of each tomato plant was checked for the presence of pests and the number of eggs. 400 and 570 wasps
were released in two steps in June 24th and July 23th during 2014, respectively. The number of healthy and
parasitized larvae of each pest was counted and recorded to calculate the parasitism percentage. The trichomes
density of different varieties of tomatoes was assessed by a stereo microscope with a magnification of 70.
Furthermore, the density of trichomes in the leaves after the terminal bud per plant (per square millimeter) was
counted and recorded at three points around the midrib. Statistical analysis of data was carried out using Exel
2013 and SPSS 18.0 software.

Results and Discussion: The results of the study showed that the pest density had no significant difference
among different cultivars of tomatoes, while there were significant differences in different dates of sampling.
The highest density of tomato fruit worm and beet armyworm larvae was observed on AB2 and King stone,
respectively, while the lowest density of these larvae was obtained on the King stone and 6515, respectively.
Moreover, the highest density of h. armigera was in 17 and 22 July 2014 that coincided with the ninth and tenth
weeks after transplanting in the field. Parasitism percentage of tomato fruit worm and beet armyworm was
significant among different dates of sampling but no significant difference was observed among different
cultivars. The highest parasitism percentage of tomato fruit worm larvae was obtained in 22 and 27 July 2014.
The highest density of pest occurred in 24 and 27 June and 3 July 2014 which coincides with the sixth and
seventh tomato growth. The highest larval parasitism of beet armyworm was observed in 17 July 2014, three
weeks after parasitoid release. Investigation of tomato leaf trichomes density in different varieties with highest
and lowest population of tomato fruit worm larvae indicated that the highest density was observed in King stone
variety. Biological and behavioral differences in tomato fruit worm and beet armyworm were effective on host
preference by these pests. In addition, chemical compounds produced by different varieties of tomato (repellents
and attractants) were effective on host selection for oviposition and influence pest population.

Conclusions: The release of parasitoid wasp, H. hebetor to control the larvae of the tomato fruit worm and
beet armyworm seems to play an effective role as a biological agent and can be used in a management program
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of these pests. Due to the compatibility of resistant cultivars with other control methods and environment, more
studies are needed to be conducted on the role of trichomes in plant resistance to introduce resistant cultivars of
tomato to the mentioned pests.

Keywords: Beet armyworm, Habrobracon hebetor, Kermanshah, Parasitoid, Tomato fruit worm
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Introduction: Beet black scorch virus (BBSV) is a new soil-borne virus reported from sugar beet fields
around the world that in terms of having similar symptoms (root beard) with Beet necrotic yellow vein virus and
Probably some mutual interaction with that has high economic importance. BBSV is a sugar beet virus which
was first reported in the late 1980s in China followed by identification in USA, Iran, and Europe. In China, the
virus causes severe disease symptoms described as black scorched and inwardly-curled leaves of sugar beet
(Beta vulgaris L.), and necrotic roots caused by sugar content reduction. The BBSV isolates reported from other
parts of the world did not show any black scorching symptoms, but they showed proliferation of rootlets.
Symptomless infections have been observed on sugar beet too. BBSV is belonging to the genus Betanecrovirus
(Family Tombusviridae ). The virus is transmitted efficiently in the soil by zoospores of Olpidium brassicae. The
virus comprises an icosahedral particle of 28 nm that encapsidates a positive-sense, single-stranded (ss) genomic
(9) RNA of 3644 nt lacking a 5-cap structure and 3-poly(A) tail that encodes six functional protein. Because of
lacking 3-poly(A) tail in BBSV 3'UTR region act as a Barley yellow dwarf virus (BYDV) capindependent
translation element probably acting as the promoter for the initiation of the negative strand synthesis. BBSV
complete genome shares the highest sequence identity (61%) with Tobacco necrosis virus D (TNV-D). The 5'
proximal p23 and p82 ORFs encode for produce replicas complex, as the P82 protein contains a GDD motif that
is conserved in RNA-dependent RNA polymerases. The small P5', P7a and P7b central proteins that translated
from sgRNAL are required for the viral cell to cell movement. The 3-proximal ORF encodes the 24 kDa viral
coat protein (CP). BBSV CP is a multifunctional protein that is important in disassembly of parental virus and
assembly of progeny virus. It also has a role in during infection cycle and virus-host interaction.

Materials and Methods: For investigation of BBSV distribution in Iran's sugar beet farms a total of 309
samples were collected. These samples were transmitted to the lab and dried very well after washing carefully.
Evaluation of test samples was done by RT-PCR using primers in 3'UTR and virus satellite genome. Five
isolates for assessment of genetic diversity were selected based on geographical distribution and symptoms in
greenhouse including West Azarbayjan, Hamedan, Khorasan Razavi (Mashhad), North Khorasan (Shirvan) and
Kermanshah. These genome parts were propagated by Long PCR Master Mix of Promega. Gel band if isolates
were extracted, purified and cloned to E.coli DH5a. Proper clones were propagated and sequenced in Sigma,
Germany. Results were analyzed by BLASTn in Gene Bank and Mega6 software.

Results and Discussion: BBSV were detected in 147 samples in total (48%). Also, BBSV has a satellite that
in 30 cases (10%) of the samples was detected. According to this BBSV were detected in sugar beet farms of
Khorasan Razavi, North Khorasan, South Khorasan, Lorestan, Ardabil, East Azarbayjan, West Azarbayjan,
Ghazvin, Hamedan, Kerman, Kermanshah and Zanjan Provinces. Two important parts including Coat protein
and 3'UTR of these isolates were compared with Chinese —N and US —Co isolates. Sequence analysis indicated
that US and Chinese isolates are more resemble together than to Iranians. The rresemblance of Iranian isolates to
Chinese and US isolates were about 88% in both parts. Iranian isolates resembling is 98-99%. Only North
Khorasan (Shirvan) isolate with less identical batch was separated. It seems that differences in 3'UTR are not
effective and in all isolates virus genome well-expressed and translated. But amino acid changes in CP especially
N-terminal area are effective in symptoms inducing and interaction with other soil-borne Viruses.

Conclusion: BBSV is one of the new and so virulence sugar beet soil born viruses that distributed in almost
all sugar beet important farms of Iran. Its symptoms so resemble to BNYVV the causal virus of Rhizomania
disease. In this paper, we indicate that bearded root of sugar beet did not induce only by BNYVV but also by
BBSV. This vast infection area maybe is due to sugar beet cultivation for a long time in these areas that allow
virus vector to be established in the soil and transmit it efficiently. In addition, traditional agricultural practices
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and cultivation of susceptible sugar beet varieties induced opportunity to BBSV population potentially increased
and spread in these areas. Comparing of nucleotide sequences in 3UTR and Coat proteins of BBSV Iranian
isolates with US and Chinese isolates indicate that Chinese and the US isolates are more resemble together than
Iranian isolates. Results of this study demonstrated that Iranian BBSV isolates are more diverse than other
isolates available in GenBank. Almost BBSV isolates phylogenetic analysis are compatible with the
geographical distribution of this viruses. Amino acid sequences in CP of different isolates show some important
differences especially at N-terminal area of CP. May be next researches on these differences can explain the
differences in symptoms and virus-host interactions among these seven isolates.

Keywords: Chemical treatments, Rotational temperature and light, Seeds, Weed
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