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Fig. 1- V. inaequalis: a. cross between VI2 and V179, b. pseudothecia on leaf segment, c. pseudothecium and d-f. asci and
ascospores (Bar =10 pm)
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Fig. 2- V. pyrina: a. cross between VP1-1 and VP1-3, b. pseudothecia on leaf segment, c. pseudothecium, d. asci and e.
ascospores (Bar =10 pm)
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Fig. 3- Germination of ascospores of an ascus in first generation obtained from crossing in each of the two species: a. in V.
inaequalis from cross between VI2 and VI79 and b. in V. pyrina from cross between VP1-1 and VP1-3 (Bar = 10 pm)
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Figure 1- Electrophoresis patterns of DNA fragments amplified by RT-PCR in 1% agarose gel related to two selected PVY

isolates from tomato 1: healthy tomato plant extract as negative control. 2: GB and 3: GRA. M: 100 bp DNA marker
(Thermo Scientific, USA)
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Figure 2- Symptoms of mosaic, rugosity and distortion on tomato leaves infected by PVY isolate GB (A) and isolate GRA (B)
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PVY generated from this study are marked. PVA (Potato virus A) included as out-group.
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Table 1- Pedigree, origin, growth type and host response of the selected wheat accessions and their response to Heterodera

filipjevi.
Name Host
S/N Englis - Persian Pedigree Origin Growth type response
| Aflak —cs Sl LR/ Son64/4/ T1t/C ic:)x/l?j}_/l/ll)\lfé%o /3/ 23854 /Tob/ CIMMYT Spring Ms
Alvand -yl 0771FC/5726-72-1 Iran Facultative MR
Arg-3) Inia/22-66-1 Iran Spring HS
4 b3 ol S Hys//Drc*2/7¢/3/2*Rsh Iran Facultative/Spring S
B.C. Roshan-
5 Bahar-l ICW84-0008-013AP-300L-3AP-300L-OAP ICARDA Spring MR
6 Baharan—)\,l. 7-89-WS CIMMYT Spring MS
7 Bam-, Vee "s”/Nac //1-66-22 Iran Facultative R
8 Berang—SS ¢ 3-NEERG*2/0UZ GNOHZ CIMMYT Spring R
9 Chamran- o> YO -M3-YO-MO-Y05-63858MC),alittA CIMMYT Spring MS
10 Chamrarzl Volez Attila 50y//Attila/Bacanora Iran Spring S
11 Dena-bs 3 Tarro CIMMYT Spring MS
12 Gonbad-..5 ATRAK/WANG-SHUI-BAI Iran Spring S
13 Hiedari- ¢ 1> C-85-3 Iran Facultative S
14 Karkhe-4s Shwa/Mald/Aza ICARDA Spring MS
15  Mehregan- 5 40 ROTSAP*2/3/NCB*4//ZUAKS/SISAO CIMMYT Spring MS
16 Mihan- 4. Bkt 90-Zhong87 Iran Winter S
17 Narin- ;b 85sal/ nadlA//dnavlA/3/22-66-1 Iran Spring MS
18 Neishabor- sl Tob//Cno/Sx /12300/3/31-63-1 Iran Spring MS
19 Ofogh- 33l Attila/GF-gy54 Iran Spring MS
20 Orom-—p,,l Alvand /NS732/Her Iran Facultative MR
21 Parsi- o)L Darab*2/“Dove”s”/Buc”s Iran Spring MR
22 Pishgam—pl5iy BKT/90-Zhong 87 Iran Facultative MS
23 Pishtaz—;lus, Alvand//Aldan/Ias58 Iran Spring MR
24 Roshan— s, BLOUNDANL/3/Bb/7C*2// YS0E/KAL*3 Iran Facultative/Spring MS
25 Shabrang- %y 81-18-WD CIMMYT Spring S
26 Shosh— g XDICOCCOIDE SSTORK/3-CBRD ICARDA Spring MR
27 Sirvan— g e PASTOR*2/PRL CIMMYT Spring MS
28 Sistan -l “Bank”s”/Vee”s CIMMYT Spring S
29 Sivand - g Kauz"S"/Azd Iran Spring MS
30 Zare-¢,)); Lira/3/Ymh/Tob//Mcd/4/Mo73/F35,70//130L1,11 CIMMYT Winter S
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Table 2 - Assessment of resistance based on the number of eggs and larvae

number of eggs and larvae per gram soil Degree of resistant

Resistantpglis — 0-5

polio s —Moderately resistant 5-10
Jezce ~Tolerance 10-25
ool ts ~Moderately susceptible 25-50
ol —Susceptible > 50
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Fig 1- A. Vulval cone region, B. underbridge Vulval cone region of Heterodera filipjevi, C. Tail in second juveniles, D. head
and Esophagus in second juveniles

Primer Hf Primer Ha

Hf Hf HI HI Ha Hf Ha Ha HI HI

240 bp

H.avenae ¢ Heterodera filipjevi 43¢5 o5 solaid! g posly 31 08liw! U glo iy STy 5,999 w81 51 Jols Wil — ¥ JSWS
9 93 e S@yoaly § {13 3] 9 309295 5
Ha: H.avenae, Hf: H. filipjevi, Hl: H. latipons
Fig 2- specific-specific PCR in Heterodera filipjevi & H.avenae
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Table 3 - Variance analysis of number of cyst, egg and larvae and reproduction factor in H. filipjevi nematode on wheat
cultivars in greenhouse conditions

Source of cultivars DF Cyst Egg and larvae Reproduction factor
Repeat 4 1.33 0.06 0.002
Treat 29  3910** 1170.97** 46.84**
Error 116  122.67 3.09 0.12
Total 149 4034 1174.12 46.96
()% 7.04 3.57 3.57
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Fig 3- Percentage increase or decrease of nemato
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mran, 15. Chamran II, 16. Hiedari, 17. Sistan, 18. Sirvan, 19.

Sivand, 20. Shabrang, 21. Shosh, 22. Dena, 23. Roshan, 24. Zare, 25. Karkhe, 26. Gonbad, 27. Mehregan, 28. Mihan, 29. Narin, 30.
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Fig 4 - Clustering of resistant and susceptible varieties of wheat to H.filipjevi based on average of cyst and eggs and larvae in
the greenhouse (Cultivars name are presented in Subtitles fig 3)
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Table 6 - Correlation between traits of wheat cultivars to cyst nematode in greenhouse conditions

Traits Cultivars Cyst Egg & larvae  Reproductive factor
Cultivars 1.00
Cyst 1.00 1.00
Egg & larvae 1.00 037 1.00
Reproductive factor 1.00 037 0.99 1.00
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Table 4 - Variance analysis of number of cyst, egg and larvae and reproduction factor in H. filipjevi nematode on wheat
cultivars in field

Source of cultivars DF Cyst Egg and larvae  Reproduction factor
Repeat 2 444.68 0.04 0.001
Treat 29 379313.79** 516.9%* 17.09%*
Error 58 16880.64 3.7 0.12
Total 89 396639.12 520.64 17.21
Ccv 7.39 4.99 4.99
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Fig 5- Percentage increase or decrease of nematode population in field conditions.
(Cultivars name are presented in Subtitles fig 3)
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Table 5 - Mean number of cysts, eggs and larvae and reproductive factor H. filipjevi on wheat cultivar under greenhouse and
field conditions

Number of brown cyst

Number of egg and larvae

S/N Cultivars name (in 200 cc soil) (per gram of soil) Reproductive factor
English — Persian greenhouse field greenhouse field greenhouse field

1 Arg-s) 29.25+0.38 a 378 £8.08 a 5.02+£0.07 h 4.54+0.23 hi 1+£0.01 h 0.82+ 0 hi

2 Shabrang-c5 .5 29.25+0.97a 289.33+59¢ 7.66+ 0.07¢c 7.31£0.26 ¢ 1.53£0.01 ¢ 1.33+ 0.05¢
3 Bak Crassr;;:li: ol S 28.540.52 b 275+ 7.55 ef 459+0.12j 321013k  092£0.02j  0.58+ 0.02k
4 Ofogh- 8l 27.75+£0.71 ¢ 262+ 15.56 fgh 4.99 £ 0.06 hi 6.124£0.02 ¢ 0.1+0.01 1.11+£ O e

5 Gonbad -5 27.75+£0.4 ¢ 312.33+£7.22¢ 6.16£0.02 ¢ 5.53+0.14 f 1.23+0 ¢ 1+ 0.02 f

6 Zare—g,l; 27+037 ¢ 300.67+6.64 d 3.96+ 0.08 k 491+ 0.05 gh 0.79+0.01 k 0.89+ 0.01 gh
7 Mihan- e 26.5£0.51d 316+6.11b 4.12£0.05k 6.09+0.12 ¢ 0.82+0.01 k 1.11+ 0.02 ¢
8 Pishgam—pKi, 26.25+0.37d 255.67+ 3.76 gh 0.93+0.08 o 3.154+0.07 k 0.19+0.01 o 0.57+ 0.01 k
9 Sistan -, 26.25+0.33d 281+ 11.06 ef 4.7+0.05 ij 4.49+0.06 hi 0.94+0.01 ij 0.81+ 0.01 hi
10 Mehregan- 5 p0 26+ 0.28 d 266.67+ 15.49 fg 4.76+ 0.04 hij 6.69+0.23 d 0.95+0 k 1.21+£ 0.04d
11 Dena-b» 25.75+£0.51e 266.67+ 14.44 fg 5.64+0.07 fg 3.93£0.09] 1.13+0.01 fg 0.71+ 0.02]
12 Chamran 2- V¥ )l,es 25.5£0.50 e 303.33£5.54d 4.12£0.05k 6.09£0.12 ¢ 0.82+0.01 k 1.11+ 0.02 ¢
13 Hiedari- ¢,0o 25.25+049¢ 290.33+491 e 4.76+ 0.05 hij 4.33+0.16 ij 0.95+0.01 hij 0.79+ 0.03 1)
14 Sirvan—glg yu 23.75+ 0.6 f 210+2.891 7.22+0.11d 7.74+0.06 b 1.44+0.02 d 141+ 0.01d
15 Sivand - 23.5£0.55fF 2424+ 7.02 hi 14.68+0.1 a 14.72+0.18 a 2.94+0.02 a 2.68+ 0.03a
16 Aflak-SMl 225+051¢g 220.33+12.98 kl 59+0.05ef 1.69+£0.12 m 1.18+0 ef 0.31+ 0.02m
17 Chamran- | > 22.25+0.24 ¢ 197.33+8.68 m 4.7+ 0.04 ij 4.87+0.14 gh 0.94+0 ij 0.89+ 0.02 gh
18 Karkhe-4s s 21+£0.29h 234+ 15.01 jj 7.94+0.05b 6.34+£ 0.2 de 1.59+0.01 b 1.15+ 0.04 de
19 Neishabor- i 20.75+0.50 i 227.67+4.65 jk 1.91£0.03n 5.28+0.19 fg 0.38+0 n 0.96+ 0.03 fg
20 Roshan— 39, 20.5+041 221.67+2.73 kl 541£0.1¢g 4.17+0.114j 1.08+0.02 i 0.76+ 0.021j
21 Baharan—_|,ly 20.25+0.24 i 199+ 7.77 m 3.34+0.11 5.39+0.18 f 0.67+0.02 1 0.98+ 0.03 f
22 Narin- i 20+ 0.37 1 227.67+ 4.65 jk 1.91£0.03n 5.28+0.19 fg 0.38+0 n 0.96+ 0.03 fg
23 Orom-—p)| 19.75 +£0.31 169.33+ 14.14 n 2.38 +0.04 m 3.96+0.14j 0.48+0 m 0.72+0.02 j
24 Alvand -yl 19.25+£0.27j 165.33+£5.49 no 7.54+0.13 ¢ 6.32+0.12 de 1.51+0.02 ¢ 1.15£0.02 de
25 Bahar-)l 17+£0.52k 136.67+ 5.96 op 2.1£0.03n 3.96+£0.16 0.42+0n 0.72+ 0.02 j
26 Pishtaz—jluiy 16.75+0.41 146.67+3.44 0 0.49+0.03 p 4.21£0.06 ij 0.1+0 p 0.76£ 0.011j
27 Shosh-_y54 16.5£0.24 1 174+ 6 n 5.51£0.09 g 4.57£0.14 hi 1.1£0.02 g 0.83+ 0.03 hi
28 Parsi— )l 16.25+0.851 137.67+ 6.23 op 0.76+0.04 o 0.69£0.11n 0.15+0 o 0.13+ 0.02n
29 Bam-, 15'25; 0.46 11333£524q 1010030 2630171 0240 0 0.48+0.03 1
30 Berang— X 40 15+ 0.44 m 120.33+10.17 pq 2.054+0.02 n 6.26+0.07 de 041+0n 1.14+ 0.01 de

Means+ SE 22.71£0.45 231.33+7.84 4.58+0.23 5.32+0.13 0.92+0.04 0.93+0.02

Means fallowed by similar letters are not significantly different at 1%
probability.
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Table 7- Correlation between traits of wheat cultivars to nematode in field

Cultivars Cyst  Egg & larvae  Reproductive factor
Cultivars 1.00
1.00 1.00
Egg & larvae 1.00 0.22" 1.00
Reproductive factor 1.00 0.22° 1.00 1.00

deo yd iy Jlein] pdaw 3 3 Gixe g ) dme puE S5 4 i oIS
ns and *; non — significant and significant at 5% probability level, respectively
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Fig 6- Clustering of resistant and susceptible varieties of wheat to H.filipjevi based on average of cyst and eggs and larvae in
the field (Cultivars name are presented in Subtitles fig 3)
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Table 1- List of nematode species of the infraorder Tylenchomorpha found in the legume fields of Kermanshah province,
with their relative abundance and the percentages of infected fields

No. Nematode species alefrI%t;\éie Chickpea Lentil Faba bean
1 Filenchus vulgaris (Brzeski,11998653) Lownshery & Lownsbery, 338 a5 238 16.7
2 Ditylenchus medicaginis Wasilewska, 1965 294 26.8 33.3 33.3
3 Pratylenchoides ritteri Sher, 1970 27.9 36.6 14.3 16.7
4 Helicotylenchus scoticus Boag & Jairajpuri, 1985 26.5 29.3 28.6 -
5 Merlinius brevidens (Allen, 1955) Siddiqgi, 1970 13.2 9.8 14.3 333
6 Tylenchorhynchus parvus Allen, 1955 13.2 4.9 28.6 16.7
7 Scutylenchus tartuensis (Krall, 1959) Siddiqi, 1979 11.8 7.3 19.1 16.7
8 Aphelenchus avenae Bastian, 1865 8.8 7.3 4.8 33.3
9 Ditylenchus myceliophagus Goodey, 1958 7.4 9.8 4.8 -
10 Neopsilenchus magnidens (Thorne, 1949) Thorne & Malek, 74 73 95 i

1968

11 Aphelenchoides graminis Baranovskaya & Haque, 1968 5.9 9.8 - -
12 Pratylenchus thornei Sher & Allen, 1953 4.4 - 14.3 -
13 Scutylenchus rugosus (Siddigi, 1963) Siddiqi, 1979 29 24 4.8 -
14 Ditylenchus equalis Heyns, 1964 2.9 24 4.8 -
15 Ditylenchus parvus Zell, 1988 2.9 24 4.8 -
16 Aphelenchoides obtusus Thorne & Malek, 1968 2.9 49 - -
17  Ditylenchus adasi (Sykes, 1980) Fortuner and Maggenti, 1987 15 24 - -
18 Nagelus obscurus (Allen, 1955) Powers, Baldwin & Bell, 15 ) ) 16.7

1983
19 Trophorus ussuriensis Eroshenko, 1981 15 2.4 - -
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Table 2- Morphometric data of the Iranian populations of Aphelenchoides graminis and A. obtusus, collected from legume
fields of Kermanshah province. All measurements are in pm.

Characters/species A. graminis A. obtusus
n 24 Q cv* 199  cv* 50 38
. 5414755 .0 464267 474 58 439 + 47
(416-684) (362-590) (404-542)  (386-476)
, 353+19 . 34429 o, 347+28  37.2%21
(31.5-38.9) (29.4-40.0) (31.6-37.7)  (34.8-38.5)
8.4+0.7 7606 8.1+06 7.7+05
b 74000 2% (6689 °* (7.2-8.6) (7.3-8.2)
" 4906 4204 o, 45407 4907
(4.1-6.1) (3.5-4.9) (3.7-5.1) (4.3-5.6)
157+10 146+11 155406  146+1.1
c (%3.8-15.:?) 6.6 (132.7-1(?.27) 12 (%4.7-15.6(3)) (133.4-13.??)
. 7+0. 1£0. 7+0. 1+0.
¢ 32430 T (2834 86 (3.1-4.6) (2.9-35)
v (dezﬁif) 2.2 - (%%881;21 .'g) -
10.3£0.9 9.9£05 9.6+05 8.9+03
Stylet 011200 &3 (@i108 *° (8.8-10.0) (8.5-9.1)
65.2+7.1 60.6 + 5.0 582+39  57.0%39
Oesophagus 56.4790) 9°  (532:600) ©%  (539-629)  (52.7-60.3)
Anterior end to center of 56.1+7.1 126 53.2+4.7 8.8 50.7 3.5 50.3+4.3
median bulb (449-69.0) “°°  (46.0-616) (47.0-545)  (45.5-53.7)
112+ 16 112+11 107+ 18 90.4+5.2
End of glands @5.8-140) 1 (960134 100 (g35133)  (85.1-95.4)
Oesophageal overlapping  A70£99 5 50988 ., 484%152 334456
(24.6-61.0) (36.2-65.0) (29.6-71.4)  (27.1-37.9)
735+ 10.7 60.4+8.3 646+87  62.6%59
S- E. pore 25913 40 (590-885 120 (56.0-74.2)  (55.9-66.5)
374+ 53 331+ 44
Head-vulva (290-473) 141 ; (274-377) ]
506 + 71 432 + 64 443 + 53 409 + 44
Head-anus @87-641) 41 (33asm3) M (378-505) (360-446)
Vulva-anus 133+ 19 14.3 - 112 £ 12 -
(97.4-168) (100-128)
. 346+46 31.7+34 308+48  30.1+40
Tail length @73-430) 34 (265378 108 (25.9-36.8)  (25.9-33.8)
. 153+2.1 135+1.9 136+0.6  11.8+0.7
Body width (12.0-190) 3% (106169 37 (12.8-145)  (11.1-12.4)
2205
PUS/VBW (320 205 - - 1823 -
PUS/Vulva-anus (%) (211'.2733'% 203 - : (22%%)—;7298) .
. 93+11 103+1.2 8.4+0.8 95+05
Anal body width (78115 2?2  (@5124) 4 (7.2-9.3) (9.0-10.0)
. 1.0£0.2 0.9+0.1 0.9+0.1 0.8+0.1
Annulus width ©07-12) % (0712 148 (0.7-1.0) (0.7-0.9)
. 152+ 1.0 147+03
Spicules - " (140178 O - (14.5-15.0)
. 10.7+0.9 102+1.1
Ventral Limb - - (9.3-11.9) 7.9 - (9.0-11.0)
Dorsal Limb - - (113?2321% 8.0 - (112501i;??)

% coefficient of variation
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Oesophageal median bulb and basal glands; F:Vulva and post vulval uterine sac; G-1 & J: tail and spicule; K: Lateral field.
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Fig. 2- Aphelenchoides graminis. A-F: Female; G-1: Male. A: Head and stylet; B: Median bulb; C & D: Vulva and post vulval
uterine sac; E & F: Female tail; G-1: Male tail and spicule (Scale-bars = 5 pm).
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Table 3- Morphometric data of the Iranian populations of Ditylenchus medicaginis, collected from legume fields of

Kermanshah province. All measurements are in pm.

Characters Females Males
n 98 Cv* 42 cv
L 762 + 98 (523-1049) 12.9 684 + 83 (500-950) 12.1
a 45.0 £5.7 (32.6-61.0) 12.7 46.3 5.6 (31.7-58.7) 12.1
b 6.1+0.7 (4.9-8.9) 11.1 5.6 £0.5 (4.6-7.0) 8.4
c 10.9£1.5(8.3-14.8) 133 104 £1.2 (8.2-13.4) 11.6
c 6.0+ 1.1 (3.7-8.9) 18.3 5.5+0.8 (3.8-7.5) 15.3
\Y 79.3 £2.6 (73.0-83.3) 33 -
\A 87.5+2.7 (81.1-91.9) 31 -
Stylet 7.2+0.4 (6.4-8.7) 5.5 7.1+0.3(6.6-7.7) 4.5
DGO 1.2+£0.3(0.6-2.1) 26.6 1.2+0.2(0.8-1.7) 19.9
Oesophagus 125 + 11 (93.0-153) 8.7 122 + 11 (100-161) 8.8
A”te”r?]reed?:ntglﬁ%mer of 49.6 + 3.4 (41.0-59.0) 6.9 49.6 + 4.2 (41.0-59.4) 85
MB 39.9 £3.1 (31.9-48.0) 7.7 40.8 + 3.0 (33.5-46.2) 7.4
Basal bulb height 27.7 £6.2 (17.0-45.0) 224 26.2 £5.6 (15.5-41.0) 213
Basal bulb width 8.9+1.4(5.6-13.0) 15.7 7.8+1.1(6.0-10.0) 13.7
S.E. pore 96.1 £8.4 (70.1-121) 8.8 92.2 7.8 (73.6-108) 8.4
Deirids 99.3 £8.5 (74.6-119) 8.6 96.4 + 8.4 (76.0-113) 8.7
Head-vulva 605 + 87 (405-848) 14.3 - -
Head-anus 692 + 92 (468-951) 133 618 + 77 (443-846) 12.4
Vulva-anus 85.9 +19.9 (48.5-137) 23.2 - -
PUS 29.3£8.3 (14.0-51.4) 28.2 - -
PUS/VBW 1.9+0.6 (0.9-3.2) 29.6 - -
PUS/Vulva-anus (%) 34.6 +9.6 (16.3-67.7) 27.8 - -
Tail length 70.7 £11.4 (46.0-98.0) 16.1 66.3 £ 10.5 (50.0-104) 15.8
Tail/Vulva-anus 0.9+0.2 (0.5-1.6) 27.2 - -
Body width 34.6 £9.6 (16.3-67.7) 27.8 14.9 £1.9 (10.5-19.4) 13.0
Anal body width 12.0+ 1.4 (9.2-16.3) 11.9 12.0+1.4 (9.3-16.0) 11.9
Annulus width 1.3£0.2 (0.8-2.1) 16.8 1.1£0.2(0.7-1.4) 15.7
Bursa/Tail length (%) - - 38.0 £7.8 (22.0-54.2) 20.5
Spicule - - 16.7 +1.2 (13.5-20.3) 7.4
Gubernaculum - - 5.0+0.9 (3.2-7.6) 17.3
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Table 4- Morphometric data of the Iranian populations of Pratylenchoides ritteri, collected from legume fields of Kermanshah
province. All measurements are in pm

Characters Females Males

n 91 Cv* 14 cv
L 780 + 90 (611-1058) 115 753 + 89.7 (615-889) 11.9
a 29.8 + 2.5 (24.6-36.3) 8.4 32.7 3.9 (25.7-39.2) 11.8
b 5.9+0.6 (4.5-7.6) 10.2 6.3+0.7 (5.3-7.4) 115
b’ 43+0.5(3.3-5.6) 11.3 5.4 +0.5 (4.6-6.0) 9.1
c 15.3 + 1.6 (11.4-22.2) 10.8 13.7 + 1.4 (11.7-16.5) 10.0
c 3.0+0.4 (1.6-3.6) 12.1 3.3+0.4 (2.4-4.0) 13.1

\% 56.0 + 1.6 (51.9-61.2) 2.9 - -
Stylet 22.1+1.2(18.5-26.0) 5.6 20.3 £1.3(18.5-22.5) 6.3
DGO 2.4+0.4 (1.5-3.9) 17.8 2.2+0.3(1.8-2.7) 15.4
Oesophagus 133 + 13.6 (94.6-166) 10.2 119 +11.0 (91.0-139) 9.3
End of glands 184 + 16.0 (148-225) 8.7 138 + 12.1 (115-159) 8.7
overlapping 50.6 + 13.9 (20.3-93.5) 27.4 20.0 +5.3 (10.0-26.0) 26.7
Pharyngeal gland lobe/BW 1.9+0.6 (0.7-3.5) 28.7 0.9+0.2 (0.5-1.2) 26.5
S. E. pore 117 +£10.7 (90.0-143) 9.2 112+ 13.5 (77.0-129) 121

Head-vulva 436 + 48.4 (353-599) 111 - -
Tail length 51.4 + 6.8 (29.0-72.0) 13.1 55.4 + 8.5 (39.0-74.0) 15.3
Body width 26.3 +3.4 (19.2-37.0) 12.8 23.2 2.9 (18.5-29.0) 12.5

Tail annuli 24.6 £ 3.8 (17.0-35.0) 15.3 - -
Phasmid/tail% 46.8 + 7.5 (26.6-79.1) 16.1 47.0 £5.8 (39.6-56.0) 12.3
Spicules - - 25.3 +£1.7 (23.3-29.0) 6.8
Gubernaculum - - 6.4 +0.6 (5.0-7.5) 10.0

Olyuss o %
% coefficient of variation
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Fig. 5- Anterior end and tail variations of Pratylenchoides ritteri. A-D & G-L: Female; E & F: Male (Scale-bars: 10 pm).
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Figure 1- Mean of a-amylase specific activity (umol/min/mg protein) in the different larval stages (A) and three parts of gut
of fifth larval instar (B) of Allantus viennensis
Means followed by similar letters showed no significantly difference from each other by Tukey’s test (p<0.05)
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Figure 2- Mean specific activity of a-galactosidase (A) and p-galactosidase (B) (nmol/min/mg protein) in the different larval
stages of Allantus viennensis
Means followed by similar letters showed no significantly difference from each other by Tukey’s test (p<0.05)
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Means followed by similar letters showed no significantly difference from each other by Tukey’s test (p<0.05)
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Figure 6. Effect of temperature on the a-amylase activity in gut of fifth larval instar of Allantus viennensis
Means followed by similar letters showed no significantly difference from each other by Tukey’s test (p<0.05)
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Figure 7- Effect of temperature on a-galactosidase (A) and p-galactosidase (B) activity in gut of fifth larval instar of Allantus
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Means followed by similar letters showed no significantly difference from each other by Tukey’s test (p<0.05)
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Figure 8- Zymogram of the a-amylase activity of gut extract from A. viennensis larvae (A) and in different pH (6-10)
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Table 2- Probit analysis of bioassay data on H. postica 24 h post treatment

; LKey)
oS edl LCs (ppm) LCy (ppm) 2
Pesticides Js (CL¥) (CL) Slope (+SE) 1 p-value
Total
.. 601.72 2234 2.24
Palizin 600 (508.4- 686.8) (1836.3-2965.3) 04y 003 098
321.87 1106 2.93
Fenvalerate 600 (279- 362.1) (913.4-1455.8) Y
olisodsl 039150 018> Lis :CL*
*CL: denotes confidence limit
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Table 3- Probit analysis of bioassay data on egg and 1"instar larvae C. Carnea 24 h post treatment
SIS s s
ol » LCso (ppm) LCo (ppm)
Slope (=SE 2 -value
Pesticides Stage s (CL™) (CL) pe (+5E) X P
Total
1664 3693 3.7
Palivin ces 800 (1555.9- 1722.3) (3292.5-4302.9) (+0.3) 0.98 096
larvae 600 1633 3290 4.21 0.78 0.97
(1479.9- 1755.2) (2944.5-3904.5) (£0.52) ’ ’
563.02 1489 3.03
Fenvalerate cgs 800 (519.12- 607.87) (1292.8- 1797.5) @024y 2 065
larvae 600 178.46 712.76 2.3 3 44 0.63
(152.07- 203.88) (576.9-960.9) (+0.21) : :
olisodsl 039050 018> yLss :CL*
*CL: denotes confidence limit
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Figure 1- Average number of H. postica and C. carnea (per plant) at different time of sampling
(Different letters showed significant differences (P<0.05).)
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Table 4- Average mortality% (£SE) of H. postica treated with palizin and Fenvalerate in the field trial*

(595) slosd 31 o O)loj

oAl Time after treatment (day)
Pesticides 3 7 14 21
Palizin 68.143.07 *@W 76.98+1.74 * & 79.66+2.63 * & 81.36+4.41* W
Fenvalerate 72.074£9.95 * & 71.43+4.72@W 31.94+6.07°® 24.24+10.5°®

(P<0.05) wimd o L |y (ygias 9 cind) 2 53 ylastne OS] 5 & o e S)fo 5 S8 By

*Different lowercase and uppercase letters showed significant differences in each row and column respectively (P<0.05).
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Table 5- Average mortality% (£SE) of C. carnea treated with palizin and Fenvalerate in the field trial*

(595) slosd 31 o O)loj

7095 50 2033 (il

oss el I0BC o,5
Pesticid Time after treatment Average mortality % IOBC
esticides (day) (SE) group
3 26.67£13.6° II
Palizin 7 36.59+6.74 ° 1I
14 30.1445.65 ° 11
21 29.66+8.44 ° I
3 90.16+5.44 ° v
Fenvalerate 7 84.71+2.47° v
14 81.9542.69 * v
21 83.90+2.42 2 v

(P<0.05) im0 oyl 1y Jlo gime NS iliio i g >
*Different letters showed significant differences (P<0.05).
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Table 1- Geographical coordinates of sampling sites of spontaneous barley seed lot
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Row Province City Latitude Longitude above mean sea level

1 Khuzestan Ramhurmoz 315342 385215 32

2 Khuzestan Shush 320829 481715 90

3 Fars Fasa 2856 5339 1370
4 Fars Darab 2845 5432 1130
5 Fars Marvdasht 2952 5248 1593
6 Fars Zarghan 2946 5243 1600
7 Fars Shiraz 2937 5232 1530
8 West Azarbayjan Uromiyeh 373042 450240 1330
9 West Azarbayjan Miandoab 365500 455441 1313
10 West Azarbayjan Mahabad 365147 454755 1334
11 West Azarbayjan Salmas 380803 445548 1337
12 Kermanshah Mabhidasht 341738 465715 1545
13 Kermanshah Islamabad 341345 464057 1552
14 Kermanshah Kerend 341235 461644 1462
15 Kermanshah Biseton 342521 472826 1317
16 Tehran Shahryar 354020 511143 1168
17 Tehran Varamin 352355 513513 946
18 Isfehan Isfehan 323014 521417 1531
19 Isfehan Shahreza 315128 515619 1948
20 Isfehan Golpayegan 332915 500235 1797
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Table 2- Soil test results before sowing from 0-30 Cm soil depth

0.C N T.N.V EC pH P
% % % ds

K Fe Zn Cu Mn B
ppm_ppm ppm ppm ppm ppm ppm

0.53 0.05 2035 22 7.64 15

284 28 086 1.12 98 0.53
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Table 3- Mean comparison of morphological traits of spontaneous barley after Metsulfuron Metyl+Sulfusulfuron herbicide
application

ol No herbicide iScils yon sl % @ 7293
Index Second Node Two Leaf
o 508l dliss
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(Stem Number)(m®)
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(Leaf Area Index)
- s s ‘
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(eesie 2 2508595 03 930 49 +16.80  * 573.4+17.7 € 622.8 £16.5 °
(Fresh Weight)(g/m°)
.- . ‘ .
(e2e52) 52 s 343.00 £9.10 2292 63 ©2649 +74 °
(Density)(m”)
- %) is -
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(Dry Weight)(g/m®)
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Numbers followed by the same letter are not significantly differentns (P<0.05)
Figure 1- Mean comparison of plant number of spontaneous barley ecotypes after Metsulfuron Metyl+Sulfosulfuron
herbicide application
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Figure 2- Mean comparison of stem number of spontaneous barley ecotypes after Metsulfuron Metyl+Sulfosulfuron
herbicide application
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Figure 3- Mean comparison of leaf area index of spontaneous barley ecotypes after Metsulfuron Metyl+Sulfosulfuron

herbicide application
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Figure 4- Mean comparison of plant height of spontaneous barley ecotypes after Metsulfuron Metyl+Sulfosulfuron herbicide
application
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Figure 5- Mean comparison of plant fresh weight of spontaneous barley ecotypes after Metsulfuron Metyl+Sulfosulfuron

herbicide application
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Figure 6- Mean comparison of Dry weight of spontaneous barley ecotypes after Metsulfuron Metyl+Sulfosulfuron herbicide
application
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Table 4- Mean comparison of reproductive traits of spontaneous barley ecotypes after Metsulfuron Metyl+Sulfusulfuron
herbicide application

5 59> A 50
Two Leaf

P95 0,5 dl yo
Second Node

Index No herbicide
(p)5)alis S5 (35 074 +0.02 2
Spike Weight(g) ’
A > s Sl 1633 +0.10 ?
Grain per Spike
Liml)elio I 1936 1090 2
Spike Length(cm)
(e5) &b i Gis 499y 4140 @
1000seed weight(g)

055 +0.02° 063 +0.02% °

1455 +0.10° 14.65 +0.10 °

854 +0.10° 854 =010 °

3773 +1.10° 4278 +1.40 °

2l ped (P<0.05) o gizo BB gy st 2 5> Syiiie gy bdlael ably o 3 pliilinl (gllad Sl

wstandard error . Numbers followed by the same letter are not significantly differentns (P<0.05)

(V) A als basgy (95l lime 3 cas

i Jgb

O a0 Gl bajlas e aliw S5k Gliee 06S0ke dnlie
S99 LS—SM'“>| a8l Pﬁ.)o)_f 9 L;)J5‘> c\l>).a Jel wfulc .))g)lf
Yo omm (¥ Joan) o)1 5929 ool M) walis b Lol il
A dlite Jobo jadll )0 a4 Cond |y 3l a8 (el
NASY) 555 ymia sl ALAY) (393 3blis claeaisS] &
Jobo (¥ Jgiz) el 039 (205l ANEY) jloed g (el
alyslacs ;50 sSale W3b cod o odd Mg (slaaliw
Olej 93 32 3 38 jlum i Job (g9) JiSdle 5 )8
oS e bl 0y lo wg sl aBls jd g o odnlie
dSAJJnygW@L&MﬁMUMYJ?yU)?@)D
Alon 55 i ()9 9 Al 53 Al A (o> (Slao gy
(¥ Jgiz) 4 osalin pg3 0,5 5 (S 93 Al e

i S5 039
4 Comd 0092 a9 Bl el Uy piSale 3 )8
039 S9) Sy pSL5 Bl pgdo)S aloye 133,18 9 45 ald
Gblio ciss] lojl slocass] o (F Jgiz) bl ol
larisS] S5 & Cad (o 5VAY) L g sfe SVIAY) oo
slacussSTlel o5 13 iSiale 50 cod pieS dliwcSS ()9
ST g (p )5+ /¥ 2 YY) cdg o g (25 ¥4+ ¥) joseel,
e 3] Sian glie gl [ Jyion) 28l a8
slaccses as ob lis euisST (g9, (iSale 5,8 slalos
S 5eS Al S5 (59 A8lS & G Bl pgd 0)5 aAl>yo loj
OLE ccusials el sble slacyssST (VY JSS) slawsls
9 )L).e‘_.w 9 O»Loj_w c)lgl{,o 4;.;19.).3[:4:: «WCddg yo 4;.;‘)].) du f)'t.u]
S ped sy 0 Uy iSale (15U Lo o cuieST .ol sl
OWS] g ails b Al ()59 g9y 48l pgd0,S Al po Iyt
Jdan aSdade 5,8 5l aw (Y JS0i) cul ool plis )bl
4.9}.\:] Jﬁl» L Lmday ol .))]9 u.o).w;l 9 (9) u91.bol) Ja)b.w
A o yTliumd (ladig Coi i cpl 4 g W8y (odolj doye 4
el dlasd yieS” Sy o g 00l (slaadlo dlass ials b sals
o=l 4 g ob lis Lials 35 aliw ojlul § dliuw jd &l 1y



IWAY 50l ¥ o)leds Y'Y ol (655908 boo g pale) (LS cblis> &y id YAY

1.6 7
WS cle gsn O S 05 Ops2e X <
1.4 A
kel Q
12 - Tow B
o i P B
3
) @ 1 H RF]
2 = o )
¥ 5 s - 5 3
5 | . o o . ) o. =
3. 3 0.8 ‘-0? LHQ = o« @ c.': - oy 5
: ] . I E . z e il 2z
M } - o =
QO oo0s . ZEx fEE « x Qe Y P EY .
‘:k, %) > S o oo N o Ed ila 2
~ "’zz 3 % ; & £ a E =] &
1 N N
0.4 N N N
0.2 A
0 - -

204 2 4 % 31 %%
oo sla o S|

Spontaneum Ecotypes

09,99 9ol g+ Jiioy9 98l gt (IS 358 51 m 0392 (S 5T Al (359 el Ao -V JSS
2l ged (P<0.05) jlo izo BB (gl)y gt yo )d S e (B9 > by dlas]
Figure 7- Mean comparison of spike weight of spontaneous barley ecotypes after Metsulfuron Metyl+Sulfosulfuron herbicide
application
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Figure 8- Mean comparison of 1000 Seeds weight of spontaneous barley ecotypes after Metsulfuron Metyl+Sulfosulfuron

herbicide application
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Table 5- Mean comparison of morphological and reproductive traits of spontaneous barley ecotypes after Metsulfuron

Metyl+Sulfusulfuron herbicide application
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Ramhurmoz f-h 227.5 j 67.17 j 4475 g-i 097 h 4531 f 366.0 d-f 1458 j 0.4004 f-h 31.76 c-f 8.58
Shush gh 2275 d-g 7433 ij 4708 c-f 131 h 4873 ef 3775 f 14.08 hi 04908 e 3778 f 8.08
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Numbers followed by the same letter are not significantly differentns (P<0.05)

(5L ) b 355 (S L) Cubale oS
S By alin g «Sois ol (g Ay 59 S ppdaw
215 )) L e i s £15)) (LSS i el
g8 (Al jdasly dlasy Bl dlass) Ligd cuieST o ol
(i Jsb) 05 caisS] (eSS (g ailsylim (j9) caogye
Cumad )9S Ao 3blie sl sST Joall e (0 Jga2) 592

JUg siscale 5l ookl Gygo jd &S 0l LS uig.l.c)'] b

oialS L jpacile (ol 0)3g a8l pg30)S 5 (S 9> J>lpe 5
$9) 2L Guyida b dxlge teddgi 9 (Suiglsdre Cluogas
S (459 ) (gt ST 13 (SS3lgh 90 Sluoguas
Jobo Sid o3le ()9 i 59 oS pgdaw sy 3las) s



WWAY 50b ¥ o)leds (Y'Y als ((65,59LiS @lus g pale) LS cblis aypid YAY

2 jyeaalde ol J,w8 a cuws g pwlo (b,Kaly e o —Susi GLadsl 3g 54 NN o s wSdle pl e

10.

11.

Dyol 3 yal a4 olS o, calisce ol ye L —idls glaie byly 5 slonl el baeuisST e 55 29350

lads) L)" )I gmlfi L ol 045 W )90 Slao » (5‘*"‘)91

&be

Babaei, S. 2014. Genetic variation and different ecotypes response of Hordeum Spontaneum K. Koch to
sulfosulfuron, Ph.D. Thesis, Weed Science, Tehran University, 164 page.

Baghestani, M. A., Zand, E., Soufizadeh, S., Jamali, M. and Maighani, F. 2007. Evaluation of sulfosulfuron for
broadleaved and grass weed control in wheat (7riticum aestivum L.) in Iran. Crop Protection. 26:1385-1389.
Baghestani, M.A., Zand, E., Minbashi Moeini, 2012. Investigating possibility of augmentation efficacy of Total
and Apyrus herbicides using time of application and wheat density. Final report. Iranian Plant Protection Research
Institute. 45 Page (in persian)

Baghestani, M.A., Zand, E., Minbashi Moeini, M., Atri, A.R. 2007. A review of studies on Control of wild barley
in Iran wheat fields. Key Articles in 2™ Symposium of Weed Science. Mashhad, Iran, Pages 76-58.(in persian with
english abstract)

Jamali, M., Jokar, L., Salimi, H., Shakeri M. and Paidar, S. 2008. Study of crop rotation effect on control wild
barley (Hordeum Spontaneum K. Koch) in Fars wheat fields. Proceedings of the 18" Iranian Plant Protection
Congress. Page 67.(in persian)

Jamali, m.r. 2013. Exploring the possibility of increasing the efficiency of herbicide metsulfuron methyl +
Sulfosulfuron (total) and Sulfosulfuron (Epirus) with the use of additives in control of wild barley and Bromus in
wheat fields. Final report. Agriculture and Natural Resources Research Center of Fars province. 27 Page (in
persian)

Poorali, M.H., Alizadeh H., Oveisi, M., Mousavi s. 2013. Study the model growth of wild barley populations
under field conditions. The 5™ Conference of weed science. 805-802

Poorazar R. 2008. Control of Hordeum Spontaneum and wild barley (Hordeum vulgare L.) with chemical methods
in wheat fields in Khuzestan province. Proceedings of the 18" Iranian Plant Protection Congress. 87 p

Singh, S. and Punia, S.S. 2007. Sensivity of barley (Hordeum vulgare) to herbicides of different modes of action.
Indian Journal of Weed Science. 39: 205-210

Zand E., Baghestani M.A., Soufizadeh, S., Eskandari, A., PourAzar, R., Veisi, M., Mousavi, K. and Barjasteh, A.
2007. Evaluation of some newly registered herbicides for weed control in wheat (Triticum aestivum L.) in Iran.
Crop Protection. 26: 1349-1358.

Zand, E., Baghestani, M.A., Bitarafan, M. and Shimi, P. 2007. Manual of registered herbicides in Iran with
management approach on weed resistance to herbicides. Press Mashhad University Jihad. 66 pages



Journal of Plant Protection J"‘* y (63531 2l g pgle) LS cbilis & pid
Vol. 32, No. 3, Fall 2018, P. 385-398 A YFAB-YAA oo ATV 3l F oyleis FY alr

Triticum boeoticum ) ois>g o&5 532 AU (ivg, 6o g jdo owy e 0493
Obw 3 425 byl o yd (Hordeum spontaneum C. Koch) 2,345 o (Boiss

£ L. s Yo s Y #)

St Jedeoe— SLA LS, — (608 Jo T s ("Us":#‘
AN RVARVEL W T
ARSIV : by gl

LRV

oL @l )5 )15 adlllas 3y90 (i) @3 Laalpd )3 0)392 5 (oing pAS S oS jya slacile gy (8 g (o 0993 5 ke (U Cumidy
I By oainder yods slp el I o) W Uiy p05 3)50 53 S (0 Joo Sl sl g2 Blo pge 4 (W 5 W) Hds dindyy o5 D
205 Jee (Sl (saz @lo Cpgeo &y el g ) VF B ks dndsy 2929 55 o) 55 3,90 0 ks Bl Sl Mol (5,15 Ll jloss
Ve 5lam aS s o 0g do)d Vel 1S Sjailes olo duw dgis cubdS 1 ds olias BT el Mol cusly 5l s olo 93 U 0)dgn jlaiudes jads 590
LisS Gimgt ol @l ey 200 YV g AV & i s 361 )0 0 (6005 g QT (b (5 jme )3 00b (510855 iy yods sl Sl ol o
e bl 53 00393 g (g PSS Hods (Sl Ll Juad (o (cwym 0y93 (b D98 9 ) Aty STl LB (S  0gMe (S5l jed (S 392y
9 Wlbiej GLacdiS 3 Jiog) Copm il pRedz job & 0jul CulS ) lag) G g 0352 9 (g pAS S oS jya e 93 8 3590 )3 Caul
§ (g pAS S poddS ym slacile ol 3855 BB gy Moy O & 8 sl b )50 Sloj Cuopd (S 3 (B cugh) (el g0 53 09 o)l
5 35l (xS gy d2y3 AV 9 VWV OYA Jolao <5 20 59y ¥ g VA A i v Jlae g Ol ey Joad 51 S p2 3 0392

Syt 5ym sladale ol (Suis o Siale ol dg 1 g0dS g0l

4o 98059y 426 caw (65ygliS SV game g b sla (o, dodbo
S ((Sidan o)l e (Al Copie sladpal,
Copdoe fhe plld 4 Jo & Conl @dly p (A) Cuwlond (25 4
olidpa g (wldcun ) gol> Spd dejls jaslacale a4l
o9y Sl i (Ul <o) ool J1(MY) ol slacale
Coponl 50 Socile plind; § one Copte sy jalacile

Jrasbdile cealed (S ) (£ g e Jole cpaix
4 it oo yw)S1j dilaie 13 paiS £ )l5e daw jd Sy oS
odlgls jym slacile (g1 (slajls cals 4 Glgie kol alea |
Jb> 4 (iSSPl @ RS K00 (g g My GlenS
2,8 oyl ely; Cols o CuiiS £45 Cudgine 5 (g3baidl Pluws
pAsS aud (Sasj sleas s gl Sy on S e slacale
b |y Loyl olsesl pleas JyuS el opl a8 ditan 4l
Sl eySoyne g ode S ST a (]S (V) ol o lauid
elgs adox jl paitne cutS Jo8 5 ablis (gy5liS sla s,
2 (Bromus diandrus) Sedgcile 008§y cale cule
() Caol 0aid 03 poud o Lkl jd e s
Sy & S > poil g lapiSidle 5,8 4 bgyye sl SIS

ool 03,8 8

pmcicle glaais 181 48 sl > (1) Sloy 5 (oo
&old] dline; dlwcSy @)go 4 UK oS 50 diliusj dlwcSy
Ladisf A5 5 Cou slagline) (i85 ,Siln o LS 00 1,
sy sleaale .l Hlog g 3ol b Siales 4 0l clacuiel b
PV gy e Blate sl p3) b Gllae ailiej bty
AlwSs 5 ladie 350 ) i Copio JB sl
sl ke byl (b b (Spde adyly (L] dlis
(YY) wg

MoLs aols iy Siales CoBlee Cwyaily ) ya @lie g (55,9U8 djgel 5 Clisios S po (S50l Clisios sy bl -
. e & 7 . Syl 3lle 5 6559LES zug 5 g beel «lining ol ¢yliw ) liasl

) 1:)"{‘9]9)3'" ‘oul:fufbjb;%)ﬁd}—w‘o)b‘ olx -\'PP &3] Cf:ﬁfsw)'?" 55 Glojl ¢l ) il (o

’ (Email: skmousavi@gmail.com 2 g 0 g — %)

» S w‘ spgladile G{A’) Sz Ao rples Soydld Mo (owgd 3 olSuld dliwl g Hluisly =Y o ¥
d9i & bly (IS Ololadl Bua 350 Llgh o (0 pde sladsliy 195 S0l Ao dusnng skl —F
DOI: 10.22067/jpp.v32i2.61452



WWAY 50l ¥ o)leds (Y'Y ol (655908 2boo g pole) (LS cblis o s YAF

(FpUT OB 3 ogas 4 aileygls 3 olS oyl jl placunes
Sl 081y U g Gl yo 5 g U g Glos lnl )8 Sl
leord LB JyuS @S g jya dile ol ol B 4 i L (YY)
199 09390 slaiScale l ooliiwl b puiS g)l50 1 5y cale oyl
Py o 5 4 (g

;| (Hordeum Koch) oy »
(V) gy sl a5 6 )l3e ol jlo JSe sl oS
Hordeum ) <y o b (So05 jlows (Suij bls)l 5acile oy
Bblie o Liie 9 545 0 a3 lis el)5 95 a9 3> (vulgare
b e blidl ol (38 Byl o Ll (08 i cpas
dw S (VY) ol sads )55 HliesSa b s g s
b5 9 09)9dly—wsilgw (—slog— i LSl
iSudeel pge (lgis a9l gwgdlgurt Jite )9l gnie
4y ;0B pliSzn arl &S Wlosds g jlas 039> b cale S (4l
(V) s jyacile ol Jool8” ]S

»iregladde Giog) gel g Giale bjls | LU
S y9 i sl JIy55 51 plir Cuenl I (JyuS Lol ey
5 iogpiS jymislacile Glgy 658l s 9 )d (s 099
Glaal alox ) s ou Laslyd > Jlo Cilisee Jsuad L 0,505
Gl 0395 gy oyl

spontaneum  C.

L yg) 9 2190

pAS S yes i jym slacile sloabis 3y (659l o
Nl (LS alols & Jol5' (S alsyo )3 039> 5 (dg
sbaylipass waw jloloys Lol g 2103 Bl (o b (552,
B g ) @dly oS dilaie 13 ya cladile ol 4 0dgll 2o
oSl L opsg> jymdile jdo b (gylaen sblpys b 0
el o 1 AYAY 2y 3 3T ams )3 5,5 YYAY &b a5
ldlie oliate Lollp 5 g S dilaie o a5
5 gie YA gl b 8,5 FAC F4' AV,A" ( Jlud YO YV 095"
Sl 0js oelee Ly (g pAS jyadile )h g L) aw
Olod 320 puS £)l50 o SIAVAY Jo5 A1 dad 3 35 )5 VYVF
A FY AR (Jlas Y¥O ¥ AN Ll classe | ailai
oiloil £9y8 b g Spslaen o o 5l 2o WP+ glis) b 3y
Ky Bl K0S ()5 3T Ll > NS slbnSy o
Fd Ogmoty b Sipdy § bainds Sl &l (il Jold ol
2 £S5 OVIAD el Jli (459 b )8 08y w2 pAS 5l a3 plosl
23,5 )15 ool 390 yinlojl

€9 i YO (b Gsheas 5l 1 Fjailgn SS9

2 e Sl e sladile g, plo (it 9 crl 3 ()
Sl 150 sadile cypie Cllos ungle; sl sip2elin
s aS cowloni flgie wlal cpl g ol Hoyes ol
a8 39 e e Sy Lo ye il Slgsl J S ol
(IY) 2Ll 0dis yitune joim laddy ) (Jg 03) diles 50 slacale

0)93 b (LS b K )l wler N 5y
(V) s dlge )hy (S (2ghaw b ety g (Sloj
Slodady d)lge el 3 g Blae Cpuy M 4 (Suis an]
ey y3 s oy Sialer Jalyd iz ) dzpp sl (o
Gblie Me 350 50 (YA) bl o Blas] oo bayl b 5l (g0g00x0
VY e YL Vsane YU bws glalod 1yl (SKiid calies
(D) 255 0 codl> )5l ax

oS o 0,392 (5L e sl yealy alen 51 gy
Ul s Sis (25 55 pdl e Gl g3 (SN)L
S5les e gl L S5is l MA 5 10) sl 0l lials
St it ST 3 LSy )y blete gl sloansS
s S s o9 pphy adgl (S5 (18) 39 Vs
LadodiS oty b 3l o 35T Canl Bly odinidy (39,3
e Cadgane s Cunl (S0 )l 9 )k Ay p Joiia
29d il glo iy oty 9 (V) 298 W i sl 3]
40l o3Lal Wl Szis Bleze Sl Jab b odediS

b s 4 a3 ke )0 dlins) Aoy s
Olisej Juab 3 5 1imd o Cawd ) 298 (Sid liunls Juad
P (i VL aw dg2g bl 0 b 1) 093 (S Do
@led 32 3 ygd (Sl pae et Hhy i) e 4l
Sl S 2y 95k iR Sl e (Slej pol bl
dy50 30 ol o hyiwS Jidiles gly yue oled diely gl
oialS b 5l ooy diob Ui yinS oyl Sl cladllucs
J aitisj sladllucsy 3)50 )3 5 (Sl sl bod Jolas x5
b 385 (Sl sl by Sl oy Gl 5k
Sl il sles Blas julidl Ly Sias s e oLl
i il glos ,8STas ialS 5wl claallucs,
Sl led jlome dialy ad dgaote s diliuns) sl S
{7) 29800 S0l

> 0 (Triticum boeoticum Boiss) g —iogpiS
Ol e (gl 9 cn S 3blie dlox I i) il (g
2 e2lee @S Glais 4 ol 5 dude cloglio g o oblp 5
oy slace)io clanlie) cowl sad olwls pus ¢l

1- After-ripening



YAV g puiS jyp sbodile (Jugy 591 g jdy (owyms 090

Oh9y 8 o 3alex J0g) e (gl () dblae) 5y o kel )y dus
W 419/5 0 )b jyo Lgbbuilc
,[ﬂj
b

Y=axexp P (V) doles
Sl Sl by iy 4 X0 gb @ syl ol > &S
Ohgy b Sidler dopd e sy ploj g b3 cund (g b

Lol

bl dblee Sl S B b 35 5 gy 9 (S8l o
Gl (Y adoles) s awbre gy b (Jidiles Mgy 4y 0ad 02l
Sn) Gt i S ol gy 5 S o i
8 5 e slin (e

xX—=x(Q

- —exp 1 _x_xO
f(x) =axexp b

(V) sleo

5y slacile joly g, N9, 1 SIS gy lej
3 Saim 93 g Jolgd b absyo WY (b o3 g oty S
o] 3 WWAY-AY _cly5 JLo codigd,l bulgl B LT 3l
& B 8 0590 3blp S o gl gygliS” Claios
VO o ¥ WY LI VY (i ol ol als o 03190 (gl il
Vg ¥ (pdyer 8 WY g ¥ il VY o ) ooga V) 5 Y o6
Ohg) Camdy ) Ghalojl 29 WAY-AY el Lo i)
) S5 L olias JalS sl ol oo JB 53 o yo 52 55
09> 5 (g pAS jyb slacile haidy job Al ye o )3 A8
S p lp e V0l 4 ) 08) w3 () S einen
5 el 3 b IS 5 e 4l SagS el IS 3 baisS |
bl Ao > S Cagley oo & ()] 5 025 035 )3
Wl Glagy lacu,dls ailj) (oS b .c8S 0 5o )
OBl A SluelB g wlis JyetlS Hoels A e B)leud
gy 59 e Sl () adslee) FyelS (el aw Yoles
L35 gy 9 (58l Cos iy bl D 455 0500 52 slacdle
L baodly o g 4o s 3591 0 abogsyo ¥leo I (65 ke
85 yaue Sigmaplot ¢ Mstatc (slaljéle 5 51 eolat!

olidlom oSl lig) Byl oliee 5 Lod piSlas o Jolas
;O IAY=AY g YO -AY el el Tl b ablp 3 S g
01 5l elys Ul b Uil Esare Casl 0 o3l ol ) S
Dy o o YFYA ply

5 g pAS ol (il bl 1pds (ow e 8593
Job a0l8 a Jlite 51 13U cod ()l gize Mol j5bo 4 034>
o Ay Cyandg g )M Ll b (udly Sl Gy Sloj 0)9

)y s il & B b (gl jtadeest gy o £ 4Y K,
2 AR D Sie dy jody (o w Jsaed s gy b e 02l
2ol S e 5 S0B0 0303 )18 s S WS gm 203 ) Jglme
e 03938 Jlate O 1) o 0 Shadcs 0 4 il ol
2ol S bl as Y0 cul gles Ly gilsSSl o o i g0
aljg) ygmo dn o3jalex Hods jled S e 03l 55 (SO0
S s an ol o b i g azady; @98 SO 0 Oyge
by lalejl yo 4l Mo Do (Sjl Jlhne yio Lo
Ll LS5 aw b o yiolojl dan 390 olo gy dw Cde 4 Sjale>
g3t 9y (S Cumdy 1ydy o0y 8590 (o) 2
Bl 5l 0)392 g oy pAS ok Sl (ewpm 0393 (b
s IS (SlacS g 2o B 53 Sl 50 4
) el ey ploj e 85518 (b5l 3)90 S5 A L
) AR Ll e 33 o585 5 ok €5 & (o
Gy A (B 48U g Jbaiede) Hd dlwg Cundy g (aw aw
550 We g Y A Y O ey Jolss 4y o0 ools jolazs! e,
Sles Jolss 3 05392 3)90 )3 9 (g pAS oy il 5l
£J_Al§ LSEM) LJ )5.3._.3 AMI.)).J )‘ U™ )9) V¥ 9 ¥eo V0 NY ¥
25k b (1) Ll pd a3 008 (651055 ek (Sl ol
(%) 5 3Bl slod > (selS oSy g3 (V) | ol o yme
2 ogbye 3l Jlatwd (oY o old )8 5od) sy bl
s 5.8 4148 dalllas 550 (o yj ol )T ke da )0 VO (gled
I8 dnlis D90 dindey S8l o slodiibey (sladediS Jjdiles dls
> 3o d cialejl Jlos & Ay ok Ay Bl b8
e plsl (el Gialeil 51 G
sladile g, o8 1ilitie Joad (b yiag, 5N
9 Qlimej b Jyad (b dlsyo 4w )3 0392 g (odog pAS jya
Ul claSsly zyb B 3 0ss 5,5 slacs S & 4y e
o 5 2 )l 2553 ol 1055 4 g 5 s il o
a u’_c—‘)) ro.&.lf 9 0)39> ¢ i>g f..\if gy A g )IDWy )9;\.3
slaccis gl jedn cils ub oo olaidl SIS
3 po Obl pilea S 3 ) 4 o)ley g dlisej il
Voo 3o by 3 .C8)5 g WAT 5335005 pows g WWAY
SYolse o3l 5l ad oled 55 Lol )8 o )3 alis dlaw



WWAY 50l ¥ o)leds (Y'Y als ((65,59LiS @luo g pale) LS cblis ay i YAA

o BUT kalid 3 0ad (0SS 5 2y y5 (o pme ) 48)S
olei L ainlie 3 3o 58 g o W e & cui
Slozsl byl yd 53 5ok (6)eSS )50 (gam il iuliel cusls
A e by pAS ol (Siailer Cubl Il s )N 4
4 g (Hialer CgblBole Jlex dgun Sl &5 (5y5b
cslby jlole jlas cusdS 5l dn .cdl ials b > OAA l5se
29 0P 3 0 (IS5 ok (Sjaler Cubll (piag paiS ok
s98= U195l TA bgio jo b any U1 Lulyd 1 5 203,08
s balite dumlia (¥ JSi5) g1 el Lanlyd )3 o (50eS5
gr29e ol (¥ Js2) 592 s9dt Si8lgr S do 3 VA lalS

el yhy (Sads Sl a8y sl (s 0990 )95 SLsS

40

Sl i Bl Cogo an Hin Al () Joi) <85 )18
e 590 We L g paS 3)50 33,5 Jos (Sjeile>
MRS Ll jlass IS o baied Hod sl il
Sl sls g 5l 50y W a5 am olins 3l Jjale Mol
Vo) dgae (Sialer ddyed B (o yme p3 48,5 )5 ol
4 Caol Sy diwgy (SKI50 Jos (Y JS5) oy (9, (1o)d
239290 (il akk plerd OS5 L (SHlKe cuaglie
295 Py 3 48,5 58 jody 3y50 3 (¥ USE) cudly Sl
day 8l Gl ) 4 Gl bl ol g Bl bald
I8 g paS jod Sl cublB wle Hlos dgds cubiS

30 4

20 4

Rain (mm)

Ll

ol ‘1“ |h.

\/M A
209 \r \/U A
JU N

Temperature (0C)

\

m\fvﬁ n MV‘M f VN

Minimum temperature 4 \
Maximum temperature /"\/r\/
Ar

A 4 /\/w
Y ~ V\\M e
AT X

y

T T T T T
Feb Mar Apr May Jun

30 q

20 4

Rain (mm)

.mJ‘H JI J‘\ ” ‘\ Il ‘ H

|II‘MM‘|L |

L 1

Temperature (0C)

o
o

Minimum temperature
Maximum temperature

(AT
A / b u\hﬁ” W

T T T T T
Feb Mar Apr May Jun

o3 51 (0w b) IFAY-AY o (YU) YYAV-AY sl,5 sl ;3 3UTe 5 Sty giumw 8] 4l39, (10,4 o350 9 d 5 Tas g JBlas —Y IS

olo 0
Figure 1- The daily minimum and maximum temperatures and rainfall of Khorramabad station in the the growing seasons
of 2012-2012, and 2013-2014
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Table 1- Analysis of variance of the effects of post-harvest period, storage conditions and the status of seed coat on wild wheat
and wild barley germination

MS
Source df Ol o (b
Ol s 2abio @33l 4,5 Wild wheat' Wild barley'

g PS5 009
Replication ) S5 2 0.001™ 0.002™
Duration cusls,, jl e sl 05 Jsb 4 0.508 " 23837

Error s 8 0.014 0.056
Storage condition (¢ lagSs L, 2 0.832"" 3.602"
DurationxStorage condition ¢l Lulys x cuslyy j g sloj oys Job lize ! 8 0.528 " 1.859 ™
Seed coat iy dug Cunds 1 130.3™ 105.3°
DurationxSeed coat i aiwg cuxds x cuildy j) e (Sloj 0y Jsbo hlize I 4 0.236" 4202
Storage conditionxSeed coat ;i diwg Cunsex s eSS bylps Jilize il 2 0.837" 0.043™
DurationxStorage conditionxSeed coat 415 4. it 3 8 0246 0.157™

Error las 50 0.016 0.048

CV7 (103) Olyuss o pi 9.55 15.1

"The inverse hyperbolic sin (ASINH) of data were analyzed
™ and " indicate non significant and significant differences at 1% respectively
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Figure 2- Triple interaction of post harvest period, storage conditions and the status of the seed coat on seed germination of
wild wheat (top) and wild barley (down). Similar letters indicate not significant differences base on the LSD at 5% (data

analysis was done for two weeds separately)
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Table 2- Parameters of gompertz models fitted to the germination response of wild wheat at different times after ripening

Situation Duration (day) b X 2 P value Germination rate
SIS Ll (39) e ? v Juisl g il ok o
Light
£ 1 31.48(2.79) 7.20(0.86) 15.46(0.78) 0.99 <0.0001 1.61
B Sees 7 38.93(10.95) 8.15(2.19) 24.30(2.54) 0.96 <0.0001 1.76
B WO S 18 45.68 (8.21)  8.57(1.87) 9.62(1.81) 0.97 <0.0001 1.96
33 4537(0.72) 6.92(0.39) 6.92(0.25) 0.99 <0.0001 241
53 57.70 (2.03)  7.23(0.77) 5.24(0.44) 0.96 <0.0001 2.93
88 68.14 (1.85) 1.44 (0.23) 1.93(0.16) 0.96 <0.0001 17.36
130 70.71 (0.72)  0.46 (0.04)  0.61(0.03) 0.99 <0.0001 56.14
Room 1 5743 (20.01) 15.69(5.91) 12.66(6.04) 0.90 <0.0001 1.35
&bl 7 51.87 (1.28) 1.88(0.42) 1.58(0.33) 0.83 <0.0001 10.15
18 63.06 (0.54)  0.78 (0.07)  0.78 (0.06) 0.98 <0.0001 29.84
33 73.78 (1.07)  0.93(0.19)  0.79 (0.15) 0.86 <0.0001 29.31
53 79.86 (0.38)  0.53(0.04) 0.70 (0.03) 0.99 <0.0001 55.32
88 86.14 (0.68)  0.22(0.02) 1.93(0.16) 0.99 <0.0001 142.74
130 84.18 (0.89)  0.46(0.04)  0.65(0.03) 0.99 <0.0001 67.23
Cold 1 43.71(3.52)  9.00(1.45)  6.62(0.93) 0.96 <0.0001 1.79
szl 7 31.70 (1.98)  7.87(1.44) 5.80(0.80) 0.91 <0.0001 1.48
18 21.52(5.05) 9.82(2.47) 10.59 (2.61) 0.96 <0.0001 0.81
33 2942 (1.38) 11.51(0.84) 16.05(0.69) 0.99 <0.0001 0.94
130 17.98 (1.27) 1.18(0.34) 1.19(0.21) 091 <0.0001 5.62

The numbers in parentheses are standard errors of the means
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Table 3- Parameters of gompertz models fitted to the germination response of wild barley at different times after ripening

Situation Duration (day) P value Germination rate
Sl bl (59)) ©0 a b X, P Jlelghe  (Jiale e
Light 4 22.53(0.65) 3.06 (0.32) 6.25(0.22) 0.98 <0.0001 2.71
sy 45 yme 3 14 71.81 (1.35) 2.57(0.24) 3.44(0.17) 098 <0.0001 10.27
25 78.50 (1.20)  1.92(0.18) 3.19(0.14)  0.99 <0.0001 15.04
40 77.98 (0.35) 1.19(0.06) 2.44 (0.05) 0.99 <0.0001 24.12
61 93.59 (0.70)  0.81 (0.05) 1.82 (0.04) 0.99 <0.0001 42.54
96 75.70 (0.73)  0.58 (0.04) 1.55(0.04) 0.99 <0.0001 48.28
140 98.32 (0.80) 0.24 (0.02) 0.75(0.01) 0.99 <0.0001 151.34
Room 4 32.21(0.91) 4.61(0.32) 7.49(0.22) 0.90 <0.0001 2.57
&bl 14 53.18 (1.07)  1.56 (0.23) 2.50 (0.18)  0.97 <0.0001 12.57
25 76.10 (0.36)  0.94 (0.05) 2.07 (0.04)  0.99 <0.0001 2991
40 72.81(0.26) 0.61 (0.03) 1.45(0.02) 0.99 <0.0001 44.06
61 85.23 (0.66) 0.22 (0.03) 0.96 (0.02) 0.98 <0.0001 143.3
96 87.48 (1.12)  0.47 (0.06) 0.89 (0.04) 0.98 <0.0001 68.36
140 74.28 (1.46) 0.17(0.03) 0.93 (0.02)  0.99 <0.0001 156.69
Cold 4 10.99 (0.64)  3.26 (0.68) 6.04 (0.45) 0.93 <0.0001 1.24
Slasl 14 4547 (9.22) 7.27 (2.34) 7.32(1.85) 0091 <0.0001 2.30
25 43.41(1.70)  3.30(0.48) 4.80 (0.32) 0.97 <0.0001 4.84
40 31.33(3.75) 13.30(2.07) 17.61(1.94) 0.97 <0.0001 0.86
140 - - - - - -

The numbers in parentheses are standard errors of the means
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Table 4- Analysis of variance of the emergence over the seasons and the number of spikes of wild wheat and wild barley

MS
Source df Olaypo (uilo
iyl il ¢l 42,5 Emergence Spike density
oigy ey A o515
Replication ,|,ss 3 54.1™ 632.0™
Season a3 2 2632.3" 798527.9°
Error s 6 25.7 1470.4
Seed,i; g5 4 1174.47 70930.7 "
SeasonxSeed iz il 8 489.0° 26134.4"
Error s 36 58.6 1577.2
CV/ i cupo 10.0 18.7

" and " indicate non significant and significant differences at 5% respectively
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Figure 3- Effect of the planting season (left), type of seed (center) and their interaction (right) on emergence of wild barley,
wild wheat and wheat crop in rainfed conditions
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Figure 4- Comparison of the emergence of wild wheat (left) and wild barley (right) in the autumn (o), Winter (©) and spring
('Y) cultivations
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Figure 5- The trend of emergence rate of wild wheat (left) and wild barley (right) in autumn, winter and spring cultivations

450 350 600
“ Autumn
400 oo | =Winter
350 = Spring
E 300 - 400
E el L]
y b =
250 £
S g HER RS i «
< 200 2 ) > i o
2 0 Y 3 200 é g ?’ ]
‘s 15 B
& L e e
100 4 e é é e
100 ? :::3;//; g ? é
50 o o i [ n
o c . :-:-% M -:-%, ‘:.:/, :-:-% s % s
. . Unhusked Husked wild Unhusked Husked wild Wheat Unhusked Husked wild Unhusked Husked wild Wheat
Autumn Winter Spring wildwheat  wheat  wild barley  barley wildwheat ~ wheat  wildbarley barley

155 @85 90,392 9 (Mg ©S jyb (Srcle Al dan p (Cuwly) L Jiliie 51 9 (Lawwg) yds £95 () Cudls Juad 51 -1 JSCd
Figure 6- The effect of planting season (left), type of seed (center) and their interaction (right) on the spike number of wild
wheat and wild barley weeds and wheat crop
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Figure 7- The trend of emergence of wild wheat (left) and wild barley (right) at different intervals after seed harvest in the
pot experiment during different months of the growing season of 2013-2014

Wy 4 6olee 9 iml bulpd ) (hagy Cas s 55 039>y
(A JS3) 32 ailine gy sy pln YV
Job ol op S tee el o (0 8158 s 4 (g,
Ul (15 5 VE) 59 Shials dlucS, LalS clanisS ol
sitole) ilwdian Gojb e clacile gy oiie
g pde sl paly il (6 S0 0 Jarend o JpiS" Sldes
sloylid 4 ax g b ol3yeliS” (sl ol cul &S (Y5 5 YY) 35500

e sddle o8 (Saww) bjods Glag) Co g Slpnss 89,
L way-ay elyj Jo calisce glaole b oydgs g oiing paiS
Gl o 03l i A S5 )0 dw dopd glalesdis doleo il

Iodore i) y3ll 55 Loy @by b o Glaio g 05 ol oS
Aol 3Vl slod 3,5 5 L &S (] Bl (9938 gy S
=hi Jo (b 2led Sl 59y 4 dagi ol pialS g e
Caslod g b gy C o (391 dlrad 5bgS
Sl g b llpd 3 (o paiS jpa dile gy S g
cide 3)50 53 35 Alisne) agy Copu ply V0 9 VA 55 4

SIS gy olalejl ITAY-AY ol Jlw it saole b obivg S Ghugy Vg, 4 o 8315 (4051 C¥dlre (gl el )by —0 Joua
Table 5- Equations parameters fitted to the data of wild wheat seeds emergence during different months of the growing
season of 2013-2014 in the pot experiment

Sowing date

ol g, a Xg r P value
24-08-92 89.49 (1.87) 0.75(0.11) 7.18(0.08) 0.99 <0.0001
17-09-92 75.06 (0.74) 5.95(0.22) 28.4(0.15) 0.99 <0.0001
04-10-92 9591 (2.22) 5.49(0.38) 23.8(0.25) 0.99 <0.0001
15-10-92 83.57 (1.15) 2.27(0.19) 20.4(0.14) 0.99 <0.0001
03-11-92 86.58 (1.54) 0.87(0.1) 12.7(0.08) 0.99 <0.0001
21-11-92 85.15(0.67) 0.35(0.03) 13.4(0.05) 0.99 <0.0001
01-12-92 92.03 (2.41) 2.09(0.24) 13.2(0.2) 0.99 <0.0001
22-12-93 87.2(1.63) 0.59(0.12) 6.87(0.22) 0.99 <0.0001
03-01-93 91.6 (2.1) 0.72(0.1) 5.79(0.08) 0.99 <0.0001
17-01-93 94.97 (0.57) 0.59(0.03) 5.84(0.02) 0.99 <0.0001
04-02-93 90.92 (1.43) 0.41(0.04) 5.22(0.03) 0.99 <0.0001
19-02-93 78.77 (3.16) 0.93 (0.19) 4.52(0.14) 0.98 <0.0001
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Table 6- Equations parameters fitted to the data of wild barley seeds emergence during different months of the growing

season of 2013-2014 in the pot experiment

Sowing date

cuils @)U a b X r P

24-08-92 62.01 (0.55) 0.98 (0.04) 8.36 (0.03) 0.99 <0.0001
17-09-92 63.47(3.21) 11.85(0.85) 39.88(0.74) 0.99 <0.0001
04-10-92 83.03 (0.85) 3.20(0.15) 26.58(0.09) 0.99 <0.0001
15-10-92 81.55(0.74) 2.03(0.11) 21.45(0.08) 0.99 <0.0001
03-11-92 61.49 (0.74) 0.82(0.07) 12.27(0.05) 0.99 <0.0001
21-11-92 86.35(0.71)  0.21(0.09) 13.39(0.26) 0.99 <0.0001
01-12-92 87.74 (2.39) 0.89(0.19) 14.18(0.14) 0.98 <0.0001
22-12-93 78.48 (0.98) 0.64 (0.09) 6.97 (0.16) 0.99 <0.0001
03-01-93 79.50 (0.52) 0.87 (0.03) 6.19(0.02) 0.99 <0.0001
17-01-93 56.11(0.39)  0.49 (0.04) 5.78 (0.03) 0.99 <0.0001
04-02-93 73.03 (1.69)  0.88 (0.09) 5.52(0.05) 0.99 <0.0001
19-02-93 58.58 (1.27)  0.65 (0.08) 5.23(0.06) 0.99 <0.0001

21007 0B 05x0+0.06710- 15.197x + 11193 21000 SE05x0+0.0344x2- 7.6588x + 55872

g 90 1 R2=0.6918 < 90 R2=0.8147
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Figure 8- The emergence rate of wild wheat (left) and wild barley (right) at different intervals after seed harvest in the
growing season of 2013-2014 in the pot experiment
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Table 4- ANOVA (Mean of Squares) results of sesame grain yield affected by different levels of nitrogen application and

weed control method

S.0.V. D.F. grain yield Variation of grain yield (%)
JUve iy VoY o3l anys aild 5,5los 415 3,5los O pudd Mo 43
Year s "
o 1 1621.21 549
Block ns ns
Sl 6 6208 660
Control Method (CM) o o
4 1269795 28496
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S gy x Jl
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58 ey X rmix Jle
Error
s 84 7392.77 172.35
Ccv
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ns, * and **: not significant, significant at 0.05 and 0.01, respectively
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Table 5- Mean comparison results of different levels of nitrogen application and weed control method on sesame grain yield

Treatment Levels . .. Variation of grain yield (%)
o s &y 5 Sdos grain yield 15 3,Shos O yuad5 aa0 3
() “’gt’,‘“‘*‘j 536.79 100e
Pen 0 lit ha
(1) olecsaz 737.95d 119.54d
Pen 2 litha
Control Method (¥) colincsic
S § 932.05¢ 149.62¢
S Gy Pen 3 lit ha™!
() colbincsss 1004.25b 170.5b
Pen 4 lit ha-1
L*"’d‘?"“’? 1117.75a 182.5a
weeding
LSD (0.05) 49.00 8.00
Nitrogen 56 845.78a 140.67a
(Kgha™) 80 879.97a 146.45a
JSe ) LS) O9 .52a .18a
(S 53 o) 5hS) o5 104 871.52 146.18
LSD (0.05) 38.00 6.00

In each column, means followed by the same letter are not significantly different (p>0.05) according to the LSD test.
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Table 1- Soil characteristic of experimental location
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Depth (cm i ? P m K m Fe m Zn m
pth (cm) EC (Dsm’)  pH 0C (%) (ppm) K (ppm) (ppm) (ppm)
0-30 421 7.71 1.88 16 130 8 1.1
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Table 2- Herbicides treatments

oy el oges pU oalgils: Span o)l
Commercial name Common name Family Rate of use
Oxyfluorfen Goal Diphenyl-ether 1.5Lha’
Oxadiazon Ronstar oxadiazol 2 Lha
Clethodim Selectsuper ~ Cyclohexanedione 1.5 L.ha’
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1- Weed control efficiency
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Table 3- Effect of herbicide type and time of application on weed abundance and weed control efficiency

u . .
e Echmuchol.ea crus Malva spp Convolvulus arvensis
Treatments galli
3 8 gy WCE 3 Jud 3 WCE 3 8 g WCE
o yiS cile ).J-:ﬁ ;.w‘. ;.Jeﬁ ;.w-t )’J-:ﬁ )~w‘.
Herbicides d}»&o d}»&o d,aao d,aao d}»&o d}»&o
Before After Before After Before After
Clethodim 205 8 96.0 11 11 0.0 6 6 0
Oxadiazon 216 211 2.3 9 5 44 .4 11 5 54.5
Oxyfluorfen 182 67 63.1 3 0 100.0 24 2 91.6
Clethodim+Oxadiazon
209 10 95.2 5 1 80.0 24 13 45.8
Application timing
Sp VY dbs e 1-2 leaves 463 182 60.7 10 6 40.0 37 15 594
Sy Y-¥ d>, 3-4
Fr V¥ oy 3 349 121 65.3 18 11 38.8 28 11 60.7
leaves

&b e iSB g (Amaranthus retroflexus) ywg,> zls o,);
cel (Sl cwl (Sao Jg 85 0 8 1) (Sisymbrium  irio)
SioalS eel j dlspo nl | Gl Jlosiol 095 (punlsS
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Table 5- Analysis of variance of the dominant weeds dry weight at bulb formation stage
Ola o (455ke Mean of squares

Oyt gl @3l3l 4y — -
S.0.V Df. 5, J5 4y S g e P
Melilotus officinalis Malva spp  Scorpiurus muricatus L.

1,55 Block 2 6.39 6.80 9.92

. dfw ul‘) 1 81.55* 16.54ns 12.49ns
Application timing (T)
"'“Sul’c 3 148.29** 604.51%* 140.36**
Herbicide (H)

T*H 3 0.84%* 0.01ns 0.093ns

olsError 14 31.66 12.36 3.45

CV (%) olypuss o yo 22.00 4.33 7.14

it 3oy S5 g g (6ylel aw )3 ) me iglis )l me cglds pie o5 4 g % 9 TS

ns, * and**: indicate an insignificant and significant differences at the P=0.05 and 0.01 level respectively.

Eow SIS als o 40 4530 50 I yb slacdle 0395 Comj 1 (iulojl (S1,lowd T (SSle Al =T Jgaa

Table 6-Mean comparison of the effect of herbicides treatments on dominant weeds dry weight at bulb formation stage

- & s S g .
b loss 3555 iy Mol 7 e o3
Treatments Melilotus officinalis (g.m™) (“g‘;’lii’ P Scorpiurus muricatus L. (g.m%)
<
Herbicide
Clethodim 19.2a 37.1a 21.7a
Oxadiazon 14.2ab 17.8¢ 17.9b
Oxyfluorfen 7.8¢c 15.7¢ 10.5d
Clethodim+Oxadiazon 12.3b 29.2b 13.9¢
Application timing
Sp Y db e 1-2 leaves 14.1a 25.8a 16.7a
Sp¥-¥ abyo 3-4 leaves 11.0b 24.1a 15.3a

S5 g3 me gl Moy gy Jless] prdaw 50 (gl dkely win 90T wlil i S yndie By gl)h & ola (SSke (gt ya
The same letters in each column indicate an insignificant difference at the P=0.05 level.
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Table 7- Analysis of variance of the economic yield and yield components of onion

Ol o (S5ke Mean of square
il ity 2slio GMlanyd L o e ] . ] B
SOV DI o oF Egeslas fpe skl g K 0
Weight Bulb No  Bulb diameter  Bulb dry weight
5,55 Block 2 5.5 231 0.22 3.0
ran ol 1 9.2ns 4056ns 0.22ns 4.9ns
Application timing (T)
".L. 3 80.3%* 16450%* 4.19%** 37.5%*
Herbicide (H)
T*H 3 5.5% 1478* 0.15* 2.52%
oleslError 14 5.8 1118 0.20 2.54
CV (%) & yests oy 3.0 38 0.6 1.90

it Moy S5 g g (6ylel aw ;3 ) me iglis )l me ciglds pis o5 4 g % 9 TS
ns, * and**: indicate an insignificant and significant differences at the P=0.05 and 0.01 level respectively.
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Table 8-Mean comparison of onion economic yield and yield components

. > o 030 3 . . . . . e .
Lo 300 G dlas o sk B Sl 033
22 . . 22
Treatments Weight (kg.m'z) Bulb No.m Bulb diameter (¢cm) Bulb dry weight (kg.m™)
<3
Herbicide
Clethodim 3.11c 87.8¢c 3.54¢ 1.77¢
Oxadiazon 6.83bc 152.67b 4.67b 4.00bc
Oxyfluorfen 11.85a 215.5a 5.53a 7.70a
Clethodim+Oxadiazon 8.78ab 162.0ab 4.96ab 5.43ab
Application timing

S » V=Y dbs o 1-2 leaves 7.02a 141.5a 4.58a 4.25a
Sp¥-Y dsye 3-4 leaves 8.26a 167.5a 4.77a 5.17a

)05 gl dme glis Mo yd iy Jlein] o 53 (g ateld s 905l olel it S piie Bgys b &S ol Sl (e by
The same letters in each column indicate an insignificant difference at the P=0.05 level.
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Table 9-Interaction effect of herbicide type and timing of application on onion economic yield and yield components

. Eow o3l B9 . . . s . ar
Lo Bulb)fresil Eomw o Cow sk Cow WA 459
-2 . . -2
Treatments Weight (kg.m'z) Bulb No.m Bulb diameter (¢cm) Bulb dry weight (kg.m™)

Sp V-V dbs e 1-2 leaves

Clethodim 3.9bc 97.6¢cd 3.7bc 2.3bc
Oxadiazon 5.8bc 137.0bcd 4.5abc 3.2bc
Oxyfluorfen 10.4ab 194.3ab 5.3a 6.7ab
Clethodim+Oxadiazon 7.9abc 137.0bcd 4.8ab 4.7abc

Sp¥-¥ d>, 3-4 leaves

Clethodim 2.3¢c 78.0d 3.4c 1.2¢
Oxadiazon 7.8abc 168.3abc 4.8ab 4.7abc

Oxyfluorfen 13.2a 236.7a 5.8a 8.6a
Clethodim+Oxadiazon 9.6ab 187abc 5.1a 6.1ab

)5 gl me glis Mo yd gy o] o 53 (g ateld six 905l olel s S piie Bgys b &S ola uSile (i by
The same letters in each column indicate an insignificant difference at the P=0.05 level.
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Figure 1- Interaction effect of solvent type, Organ type and extract Concentration of Euphorbia heterophylla on Wild Oat
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Table 2. Result of Phytochemical methanol and aqueous extracts of Euphorbia heterophylla

G ojlas  adginl  wighy oegple  wgds
Extract plant Steroids Terpenoids Saponins Flavonoids Phenol
48l u’.)‘ _ + + _ +
Stem aqueous extract
Sr e - + + - +
Leaf aqueous extract
Wl I
Stem methanolic extract
Sy K N B R B B

Leaf methanolic extract

298+ | ypd> pie =
+: present / -: absent
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Table 3- Amount of phenolic and flavonoid compositions of methanol and aqueous extracts of Euphorbia heterophylla
ole
S P OluS 5 E Ol
(mg. GAE®/g dry sample) (mg. GAE/g dry sample)

WS o las

Plant extract

o 0.123+0. 015 250.46+3. 81
Stem aqueous extract
Sr el 0.0120. 002 40.65=+0. 78
Leaf aqueous extract
Sl (5 0.118+0. 013 195.07 2. 40
Stem methanolic extract
Sr 0.006 0. 001 4834=+1.27

Leaf methanolic extract
S35 K5 g 25 > I 1l 5.5 Lo
mg. GAE«/g dry sample

GBS Lyl o 45 owin 98¥ 1 0L b (g S 0313 Ol yuilyyl 4555 —) Jgua

Tables 1- Results of ANOVA Testing measured traits of wild oat plant in greenhouse conditions
] ~—

= D= = ][ =
3 3 % =F §F 95 3% D g 5
V. 4 3 3 d =z 4 3 = 4 = £
. 8 5 o 2 e .« ), = “ = =
i 28 a g, E %z < 3 3 < N3
7 @ s ) a 2 v o= X5 9 E 3 E o
g 3 M2 z ?Z
‘J){l} &y 1 146.76** 5.08** 0.12%* 24.46** 1.35%* 573.25%*
Solution type
HIPI !
Pl g5 1 11.21™ 0.81** 0.005%* 1.86** 0.20** 471.07**
Organs type
olas clle 4 67.95%* 0.25** 0.01% 0.39** 0.06**  140.12**
Extract concentration
16! £05 % IM> £65
Pl s x Pl &5 1 2900°* 096 0.0007™ 1.07** 0.14** 80.64™
Organs typex Solution type
ojlas clale x Mo g4
Solution typex Extract 4 48.95%* 0.15%* 0.004** 0.34* 0.08** 16.35™
concentration
ojlas clale xplul g5
Organs typex 4 46.04** 0.05* 0.003** 0.11" 0.03** 67.66"
Extract concentration
clale xplul goi x M £45
olas 4 6.04** 0.18%* 0.006** 0.55** 0.03** 29.03™
Solution typex Organs typex
Extract concentration
s 40 9.06 0.01 0.0006 0.07 0.001 25.28
Error
CJ‘ .“w .
)*(':Jv et 13.25 13.40 13.25 18.28 15.15 9.10

Jopd ) 50 Jloin] mdaw )3 4l dze )by dre b g
Slodol Cond 4y g 0 (pSlo 5l g3 Jgd el

It is non-significant, meaningful at the probability level of 5 and 1 percent
The figers in this table, are the mean of five plants
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Table 2—- Comparison of interactions of wild oat plant in greenhouse conditions

F 039

s 5 ..
£l P B R I
; ’ » Sy Blw )5 i ) S
slow Plant Leaf : a3lw .
: leaf dry Stem wet Leaf
treatment height wet weight(gr) weight(gr) Stem dry aren
(mm) weight ghtie weight(gr) 2
(em’)
(gr)
0 24.94 %< 0.85° 0.35° 2.68° 0.72° 79.68%
grz/ia 22.53 bedef 0.21° 0.25% 2.78% 0.23% 83.23%
gf/(})la sl 25.95 abed 0.45° 0.235de 2.03% 0.30° 74.18°
70 Stem 27.50% 0.25% 0.26 2.33% 0.56° 63.66°
er/ha 75 25 ) } 5 :
glr?l?a o 26.04° 0.16% 0.15%" 2.30" 0.70° 60.86"
0 Aqueous 5y goabede y/sved 0.21° 2.49% 0.56° 89.55°
gf/ia 23778l (65 0.20% 1.61%% 0.25% 86.93%
grs/?la Sy 24.258%cdet ) 5gbe 0.24%d 1.73%¢ 0.23% 66.93%
Leave
eix Pl &5 70 220000 () g7feh 0.21def 1.38% 0.22°% 76.40%
o lae claléxpll glrg lz)a
Solution typex gy 20,534 0.5 €hl 0.19°% 1.81¢ 0.18°F 73.16™
OrgEantS tyf’ex 0 24,5604 1,018 0.17% 0.72% 0.10¢" 78.06%
Xirac
concentration grz/ia 21.14%%f 0.341 0.10* 0.80 0.14% 51.81%
gf/(})la FEW 19.97°% 0.47% 0.17% 1.21¢ 0.10¢" 61.93%¢
Stem ) )
gr7/(})1a 20.074% 0.33hi 0.16% 0.78% 0.09¢" 70.14%
glr?l?a s 18.63%h 0.458hhii 0.14" 0.89" 0.07" 67.33%¢
0 Alcohol 29.33% 1.29°% 0.16% 0.72% 0.08¢" 82.73%
gf/ia 23,758l gode 0198 1.50% 0.12%0 69.24%
gf/?la Sy 25.0230cde 0.30’ 0.09* 0.48¢ 0.06" 73.29%¢
Leave . .
gr7/(1)1a 15.23¢ 0.35hi 0.121k 0.628 0.09¢" 74.38%
glr?}?a 13.68" 0.281 0.121k 0.638 0.06" 72.68¢

AWl o doyd O maw LSDL'»A)'T ool 33 B jlas oy o pixe BB pas (Sly (st o 50 S yidie By
* Values followed by the same letter within the same columns do not differ significantly at p =5% according to LSD

ol 5o 48 Gloj 5l bl o aseT (5 sty (s
3 g b aogs o sloo)las 5 LS5 Slius] ]
51 ol 51 S s 4 alins o) il o ololid b o,
0l Zytre Wi (g o0 shb b slala ST
e Lo S8t il e b lals oles ) ol
glss oylac )15 i s alaily A SgigMo 5 L LS 5
5l b go)ls SYL (ed SgigM g Ld ol S

aliolejl v ol )3 1a5ges )3 3990 I dlge olwlis
@Bl ol o)lae 3 1) gl g 4855 (S (+) 529 ondstd
gl (1) 9 S (ol ojlas 0 1y s 5 il (8 (+)
@5 g 2905 2l (1 Jgaz) Sy (A o)l 53 ) a2l
YLy polie 2929 (538959M6 5 b LS 5 tomis slaislol]
2905 455 (¥ Jgi2) ciliseo (slaoylae 3 1y oS 5 ol
25 Gl )l 5 (8 LS5 99 L L lals
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Figure 1. Daily soil temperature (C) at a 3-cm depth, estimated using STM? (soil temperature model software; Spokas and
Forcella 2009) and precipitation (mm) during the Wild melon emergence period in a field experiment conducted in Dashte-

Naz Sari, in 2016; and 2017. Meteorological information was obtained from the nearest meteorological station located 500
meters from the experiment site.
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Table 1- Analysis of variance for the field experiment consisting of the main effects and interactions of block, tillage, density,
and herbicide dose. Wild melon emergence is expressed as cumulative emergence

L. 2016 2017
Source of variation . -
e df Cumulative emergence Cumulative emergence
Ol gk 2o - -
RO O 9) O 9
Block
ol 2 <0.0001 <0.0001
Tillage 1 <0.0001 <0.0001
KipSk ’ ’
Error a 2 0.0003 NS
Density
. 2 <0.0001 <0.0001
oSy
Herbicide Dose
Sl 5 4 <0.0001 <0.0001
Density
x Herbicide Dose 8 NS NS
Tillage
x Density 2 NS NS
Tillage
x Herbicide Dose 4 NS NS
Tillage
x Density 8 0.03 NS
x Herbicide Dose
Error b 16 NS NS
Error Total 40
Total 89

Abbreviations: NS, not significant
&b e pie NSl lais!

S309S B 09 9 ) 85595 St )3 (g 83255 (22T (Hug) (9N Wl Y Jgaa
Table 2- Cumulative emergence pattern response of wild melon in conventional tillage and no-till systems

o 55595 S

Year Tillage system Parameter estimates + SE RMSE
a b Tso R’adj
PTIELS
& 9= 356.12+27.18 -1.87+0.44 67.04+723 0.96 9.74
Conventional tillage
$eSk -
2016 S92 09 785.01 £59.63 -2.87+0.88 50.18+7.07 097  7.07
No-till
P value <0.0001 <0.001 <0.0001
e s
O 711.60 £25.92  -1.62£030 62.59+4.11 098  4.48
Conventional tillage
2017 e -
“‘”;I‘ﬂt’,l‘l”’* 1351.47+70.76 -2.16+0.32 4923+5.02 097 5.62
o-11
P value <0.0001 <0.001 <0.0001

Abbreviations: Rzadj, adjusted coefficient of determination; RMSE, root-mean-square error.
s Sl ye ke aduy « RMSE ¢(6,8 0311 €3 ey « R 1ol L]
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Figure 1. Effect of tillage systems on cumulative emergence pattern of wild melon in 2016 and 2017 on the Dasht Naz Sari.
Vertical bars represent standard error
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Table 3- Cumulative emergence pattern response of wild melon in three seed rates of soybean

N il iyl 3, bl glhd £ 05 3,451 5l yielly
Year (U 45 ,4) Parameter estimates + SE RMSE
Seeding rate (seed ha™') a b Ts R’adj
200,000 48623 3644 298+053 4632+687 095 9.2
300,000 355.94+£31.50 -2.89+0.53 50.08+821 095  9.68
2016 400,000 267.26+2676 -1.79+042 53.05+9.54 095  9.93
P value <0.0001 <0.001 <0.0001
200,000 97756 £39.11 -2.66+023 54.55+4.10 098  4.44
300,000 67058 £36.50 -2.52+022 58934602 098 492
2017 400,000 46438+2898 -142+0.12 62.55+746 098  5.13
P value <0.0001 <0.001 <0.0001

Abbreviations: Rzadj, adjusted coefficient of determination; RMSE, root-mean-square error.
s Sl ye ke aduy « RMSE ¢4, o3l e85 oy « R sl Lass]
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Figure 2. Effect of seed rates of soybean on cumulative emergence pattern of wild melon as influenced in 2016 and 2017 on
the Dasht Naz Sari. Vertical bars represent standard error
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Table 4- Cumulative emergence pattern response of wild melon in five doses of Imazethapyr

SoUlslog!l slags 5, liti] glhad £ ool 3591 5 (b yiol b
Jbeo (,bS 43 8,590 03l 0,5) Parameter estimates + SE RMSE
Year  Imazethapyear doses
(gaiha™) a b T Ry
0 402.78 £29.65 -3.00+£0.53 45.89+6.75 0.95 9.23
50 262.66 £23.00 -2.84+0.52 47.23+8.01 0.95 9.74
2016 75 206.35+28.23 -2.58+0.51 56.73+13.99 0.94 10.64
100 190.70 £25.79 -2.53+0.57 62.27+19.27 0.92 12.57
125 121.95+2993 -143+0.58 77.55+33.24 0.92 12.69
P value <0.0001 <0.001 <0.0001
0 846.82+11.68 -333+0.18 44.63+1.33 0.9 2.59
50 506.22 £20.38 -2.86+0.31 48.84+3.86 0.98 4.97
2017 75 34542 £15.17 -2.86+0.31 53.99+447 0.98 5.02
100 209.83+11.54 -2.79+0.32 59.69+597 0.98 5.42
125 11790+ 6.34 -1.72+0.23 76.44+£7.00 0.99 4.19
P value <0.0001 <0.001 <0.0001

Abbreviations: R’ adj» adjusted coefficient of determination; RMSE, root-mean-square error.
s Sloye ke adyy « RMSE $6 8 03l €83 ey « R sl Lz

VAT 9970 o Jlo )3 bgw 3,500 (il lg 42525 -0 Jgaa
Table 5- Analysis of variance of soybean yield in 2016 and 2017

. . Soybean yield
Source of variation Lo 3
2016 2017
Block
ok 2 <0.01 <0.01
Tillage 1 <0.01 <0.01
SinSt ' ’
Error a 2 NS NS
Density 2 <0.01 <0.01
o513 ’ ‘
Herbicide Dose
SiSale 4 <0.01 <0.01
Density
x Herbicide Dose 8 NS NS
Tillage
x Density 2 NS NS
Tillage
x Herbicide Dose 4 NS NS
Tillage
x Density & <0.01 <0.001
x Herbicide Dose
Error b 16 NS NS
CV (%)

8.73 7.30

(s03) Sl
Abbreviations: NS, not significant.
S gme pae NS ol jlass]
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Figure 3- Effect of imazethapyr doses on cumulative emergence pattern of wild melon in 2016 and 2017 on the Dasht Naz
Sari. Vertical bars represent standard error
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Table 6- Mean comparison of the effect of tillage systems on soybean yield in 2016 and 2017

Y
Source of variation Tillage systems Jf
Ol o $309 SB S s
2016 2017
Soybean yield Conventional tillage a a
(kg ha™) &l &S 3422.22 2822.22
by 3)5kes No-till b b
(o ,3 p,SoLs) ShsSB en 3115.56 2515.55

5515 I me BB aoyd B ezl pdaws )3 (S5 (905l bl sglite gy ()l o yb g ete a3 &S ol pSSle
In each column, means with different superscript letters differ significantly (P < 0.05) according to Duncan.
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Table 7- Mean comparison of the effect of seed rates of soybean on soybean yield in 2016 and 2017

Seed rates of soybean (seed ha™) Year
Source of variation L o i Ju
Q'M é»).a “’M’ )A'f J -
T (LU 5 ,09) 2016 2017
Soybean yield 200.000 3250.00b 2650.00b
(kg ha™) c c
Lges 3,Skos 300,000 2895.00 2295.00
~~ s a a
(a2 p5545) 400,000 3661.67 3061.66

Bl e BB 2> B ez zaws 13 Sl 9051 bl Aglite Cgyn glyls Chio ya g gt b 3 &S HlaepSSle
In each column, means with different superscript letters differ significantly (P < 0.05) according to Duncan.

IPAT 5 IVA0 6 Jlw 13 Lgaw 3,500s 31 pmliTilog] g5 51 (1Sl dug o —A Jgan
Table 8- Mean comparison of the effect of imazethapyr doses on soybean yield in 2016 and 2017

Imazethapyear doses Year
. -1
Source of variation (g ai ha™) Jlw
CAJWESIP 2Ul5leal (b3
(G 43 0,590 03lo 5) 2016 2017
€ d
0 2296.67 1696.66
. d C
Soybean }Ileld 50 2793.33 2193.33
(kgha™) c b
Ly 5,Sloe 75 3103.33 2503.33
" e b b
(o 53 p35ks) 100 3306.67 2706.66
a a
125 3796.67 3196.66

5515 I me BB ao > B ezl pdaws )3 (S5 (905l bl aglite gy (o) o yb g etw o 3 &S ol pSSle
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medially and last tarsomers of all tarsi are dark; scutellum with only 2 to 3 pairs of long hairs.

This parasitoid has previously been reported from East-Azarbaijan province as parasitoid of
Eulecaniumcoryli  (L.), Eulecaniumtiliae (L.) and Didesmococcusunifasciatus  (Archangelskaya)
(Hem.:Coccidae) (4). Generally, it is known as the parasitoid of different species of Pulvinaria(9). This wasp
has been reported from the Eastern European countries (Czech Republic, Hungary, Slovakia, Sweden, Poland
and North Russia) and the Middle East (Asia, Turkey, Caucasus, Russia, Georgia, Armenia, Azerbaijan,
Lebanon, Syria, Jordan, Egypt, Saudi Arabia, Iran and Iraq (9, 5). The pistachio mealybugis attacked by another
wasp parasitoid, Blastothrixsericea (Dalman, 1820) (Hym.:Chalcidoidea, Encyrtidae) in Tehran, Isfahan,
Markazi, Gilan and Mazandaran provinces (3).

Keywords: Birjand, Coccophaguspiceae, Parasitoid Pistachio Mealybug
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Introduction: Pistachio is one of the most important horticultural products in Iran, especially in Kerman
province.. Other areas that pistachios are grown include Yazd, Khorasan, Fars, Semnan, SistanandBaluchestan,
Qazvin, Isfahan and Qom. Pistachio is being attacked by several pests. One of these pests is pistachio mealybug,
Anapulvinariapistaciae (Bodenheimer) (Hem.:Coccidae) which however, is not a major,, in unmanaged
gardensof some parts of Iran, becomes to a damaging agent.

Scale insects are highly specialized herbivores. This group widely distributed from the Siberian tundra to the
tropical are as are serious crop pests. The superfamily Coccoideacontains nearly 8000 species in 48 families in
the World (5). In Iran, 13 families of the super family have been identified (8). Mealybugs of family Coccidae
are important agricultural pests which infect leaves, branches and shoots of many fruit trees and ornamental
plants. Biological control of some species of this family is successful and is carried out at relatively low cost and
least harmful effects on the environment (12). The subfamily Coccophaginae has a host relationships that are
different for males and females, and are defined as heteronomous. In this groups some males are hyperparasitoid
of female larvae (11).

Pistachio mealybug,A. pistaciae) is the only species of Anapulvinaria genus in the world (9)and for the first
time, was reported from Iran in 1937 (2).

Pistachio have been recorded from the provinces of Hormozgan, Kerman, Sistan and Baluchestan, South
Khorasan and Yazd, on the host plants from the families Anacardiaceae (Pistaciakhinjuk and Rhuscoriaria),
Juglandaceae (Juglans regia) and Tamaricaceae (Tamarix sp.) (8). So far it has been reported from Georgia,
Syria, Tajikistan, Turkey, Ukraine, Uzbekistan, Kyrgyzstan, Azerbaijan, Turkmenistan, Iraqg, Greece, Cyprus,
Armenia, Afghanistan (5).

The superfamily Chalcidoidea -as main biocontrol agant of these pests- contains 22,500 known species, and
an estimated total diversity of more than 500,000 species (7). Parasitoids of the families Aphelinidae and
Encyrtidae (Hym.:Chalcidoidea) are the most important natural enemies of the mealybugswidely distributed in
the World (1, 13). Aphelinidae are a moderate-sized family of tiny parasitic wasps. Most species are parasitoids
of mealybugs, scale insects, whiteflies and aphids. Some other are hyperparasitic (10). More than 1300 species
of the Aphelinidae family have been reported in the world (7, 10) and about 60 species of different species of
this family did from Iran (7, 10).

Materials and Methods: During sampling from Pistachio Garden of Birjand Agricultural Research Station
(32° 53'N 59° 13'E and elevation 1491m) in May 2016, some pistachio mealybugs were collected and transferred
to the laboratory for rearing possible parasitoids. A handmade rearing plastic bag was used for rearing and
collecting parasitoids (Fig. 1B).The collectedparasitic wasps on this pest were transferred to alcohol 75% and
identified by second author, using available keys (13 and 14) and morphological characteristics in different parts
of the body, especially the head, thorax and wings. The samples were deposited in the insect collection,
department of Plant Protection Research, East-Azarbaijan Agricultural and Natural Resources Research Center,
Tabriz.

Results and Discussion: Reared wasps were identified as CoccophaguspiceaeErdds, 1956
(Hym.:Chalcidoidea, Aphelinidae). This is first report of C. piceae on the pistachio mealybug. Important
morphological features of C. piceaeare as follow: body length 1 - 1.3 mm, body generally dark (Fig. 1A), thorax
dark, abdomen dark brown, antennae (Fig. 1B) and legs yellow, trochanter of mid and hind legs, hind femur
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whereSTmean iS the mean daily soil temperature, Thase iS the minimum temperature at which purslane seed
germinates, and n is the number of days after sowing. Base temperature used in the calculations of STT for wild
melon was 10 °C (Baker and Reddy 2001). Temperature Model software (STM?) (Spokas and Forcella 2009)
was used to predict daily soil temperature at the 3cm depth. Daily precipitation, minimum and maximum air
temperature were taken from the nearest meteorological station located near Sari, Mazandaran province. Soil
texture properties and organic matter (%), along with the latitude, longitude, and elevation (1 m) of the research
site were also used to predict daily soil temperature.

To describe the pattern of seedling emergence, cumulative emergence data were fitted using a three-
parameters Io%?stic model (Equation 2) (Brown and Mayer 1988; Eizenberg et al. 2005):

5TTY"
14 (m)
where a represents the upper asymptote (final CE), Tso represents the STT when the CE is 50% of the final
CE (median), and b represents the slope of the curve at approximately Tso. The parameter estimates were
compared by using a two-tailed t-test (p < 0.05).
The goodness of model fit was evaluated with root mean square error (RMSE) and adjusted coefficient of
determination (R%g;) (Izquierdo et al. 2009). RMSE was calculated as follows:

1 )
;;':Pl - ﬂ[]‘]

whereP; and O; are the predicted and observed emergence values, respectively, andn is the number of
observations. Preliminary analysis of variance was conducted using PROC GLM in SAS to determine treatment
effects and their interactions. Nonlinear regression analyses were applied using Sigma Plot ver. 12.5.

Results: The statistical measures of the model's performance showed that STT model is a good predictor for
wild melon emergence, with adjusted coefficient of determination (R?adj) values ranging from 0.92 to 0.99 and
root-mean-square error (RMSE) values ranging from 2.59 to 12.69. The time of wild melon emergence was
significantly affected by management practices such as tillage systems, soybean seeding rates, and imazethapyr
doses. In the CT system, a seeding density of 400,000 seeds ha' and a 125 g ai hatimazethapyr dose showed a
reduced wild melon emergence rate and had the highest Tso, thus resulting in a long lag phase of wild melon
emergence at the beginning of season. This provides more time for crops to establish and improves soybean
competitive ability. The current study provides valuable information on prediction of the time of wild melon
emergence to develop effective management strategies for this species. The proposed emergence models
precisely predict the emergence pattern of wild melon seedlings as a function of STT, and STT models
developed on the basis of field observations offer relatively strong predictions. With the continued development
of such models, IWM will be more practical, enabling us to predict how farm management changes affect weed
populations, the biological outcomes of the various management options, and the economic and environmental
impact of crop-weed competition.

il

RMSE =

Keywords: Conventional tillage, Emergence time, Herbicide dose, No-till, Seeding rate
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Introduction: Wild melon (Cucumismelo) is a monoecious, annual, trailing-vine plant of the Cucurbitaceae
family. The reproduction of wild melon is only by seeds. Wild melon is native to Africa but is aggressively
invading crop lands in the northern Iran. Because of rapid growth and limited control measures of wild melon, it
is fast becoming a dominant weed in soybean fields. As wild melon and soybean share similar ecological niches,
information pertaining to wild melon germination, and emergence would be beneficial.

The ability to predict the time of seedling emergence is an important step towards increasing the timeliness
and efficiency of chemical and cultural weed control measures. Controlling weed seedlings that emerge early
may help to reduce competition during the critical phase of crop seedling establishment, but later emerging
cohorts may escape control and contribute to the soil seed bank. Therefore, understanding the factors that
regulate the time of weed emergence is crucial for both short- and long-term crop production goals.

The time of weed germination and emergence in the field is influenced by environmental factors such as
light, and soil moisture and temperature. Soil temperature is often considered as the primary environmental
factor regulating emergence. The cumulative effect of temperature, expressed as thermal time, is correlated with
the processes of after-ripening and seedling elongation.

The aim of this study was to determine the effects of different management operations on the seedlings
emergence of wild melon and to develop a soil thermal time (STT) model to predict the emergence of this
species in soybeans.

Material and Methods: Experiment was arranged as split-split plot in a completely randomized block
design with three replications. Conventional tillage (CT) and no-till (NT) systems were main plots, three seed
rates of soybean (200,000; 300,000 and 400,000 seed ha') were sub-plots and sub-sub plots comprised five
different doses of imazethapyear (0, 50, 75 100 and 125 g ai ha). The soybean cultivar used in the experiment
was Telar (BP).

Before performing the experiment, field had also been in a continuous soybean production and contained
natural infestations of annual weed, especially wild melon. The experimental design was then carried out during
the growing seasons in 2016 and 2017. The experimental farm was divided into two uniform areas each year to
adopt the CT and NT treatments. After seedbed preparation, planting in the first year was carried out on
17/6/2016 and in the second year on 25/6/2017 in both tillage systems. The spacing of the planting rows was 19
cm and the dimensions of each plot were 6x6 m. Each year after planting until flowering, irrigation was held
once by week starting at 20 days after planting in each year, the indoxacarb (Avaunt) was used to control of
heliotis. To evaluate the effect of different doses of imazethapyear (Pursuit) on the emergence pattern of wild
melon during each year, spraying was carried out as PRI based on the mentioned treatments by using Marina-
type 20 liter sprayer equipped with a flood jet nozzle and 2.5 bar pressure (calibrated based on applying 200 to
300 lit ha water).

To predict the wild melon emergence pattern in each plot, a fixed 50x50 cm quadrate was placed at the center
of each plot, and from the beginning of the season after the first irrigation, the newly emerged seedling was
counted. The counts were repeated every week, and then the seedlings counted at each stage were removed until
new emerged seedling was not observed.

Statistical Analysis: Thermal time models were developed and evaluated, to describe observed wild melon
seedling emergence pattern. Therefore, to estimate the cumulative seedlings emergence during the growing
season, number of purslane seedlings was calculated based on the number of seedlings m2.STT was obtained
with the soil temperature by the following:

1 and 2- Ph.D. Student of Weed Science and Associate Professor, Department of Agronomy and Plant Breeding,
Faculty of Agriculture, University of Mohaghegh Ardabili, Iran
(*- Corresponding Author Email: M_ebrahim@uma.ac.ir)
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(aqueous extract of stem, aqueous extract of leaf, alcoholic extract of stem and alcoholic extract of leaf) showed
thatthe alcoholic extracts of leaves significantly affected the growth traits of Avenaludovicianamore than the rest
of extracts.It seems that attempting to accurately identify the chemical nature of the allelopathic compounds
present in different organs of Euphorbiaheterophyllaand the factors that affecting these compounds can lead to
the other studies based on biological weed management.

Keywords: Allelopathy, Biological control, Phytochemical, Solvent
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Introduction: The use of allelopathic materials has been a favorite natural herbicide for plant scientists. The
effect of these natural compounds is more than artificial compounds due to its water-soluble and halogen-free
characteristics. Regarding the increasing resistance of weeds to herbicides, application of allelopathic method
can reduce the use of artificial herbicides and prevent environmental degradation. The purpose of this study was
investigation of using Euphorbia heterophylla metabolites in growth and germination control of weed Avena
Ludoviciana in farms

Materials and Methods: In order to investigate the allelopathy effects of aqueous and alcohol extracts of
(heterophylla Euphorbia), an experiment was conducted at Agricultural Research Center of Golestan (Gorgan
city) Province during 2014 and 2015 with a completely randomized design under greenhouse condition on Avena
ludoviciana with three replications. The treatments in this experiments were the plant species organs at 2 levels
(dry powdered of leaf and stem), solvent type for preparing extracts at 2 levels (water and alcohol(methanol))
and the extract concentrations at 5 levels (0, 25, 50, 75 and 100 percentage). The measured traits included height,
leaf wet weight, leaf dry weight, stem wet weight, stem dry weight and leaf area. The aqueous and alcoholic
extract of Euphorbiaheterophylla were obtained by dipping of dried material in the special solvents in dark
place at room temprature for three days and finally, filtration with muslin cloths. The prepared extracts was
stored in 4 degree centigrad refrigerator. This extrat was considered as stock solution and the rest concentrations
were preapared from this solution. The extracts sprayed on the target plant (Avenaludoviciana) as post-emergence
at 3-4 leaved stages.Total phenolic content was measured using the Folin-Ciocalteu reagent method and the total
flavonoid content of the extracts was surveyed by a colorometric method based on aluminum chloride.Finally,
the relative recognition of the nature of plant compounds was done by chemical methods and colorimetry.The
data were analyzed with SAS, 9.9 software and the means were compared to eache other using LSD (least
significant difference) at (p < 0.05) and the graphes was drawn with Excel software.

Results and Discussion: Based on the results of the analysis of variance, except for leaf area of Avena
ludoviciana which was affected by the treatments at 95% confidence level (p < 0.05), all the measured traits
were significantly affected by the treatments at 99% confidence level (p < 0.01). In general, the results of this
study showed that the aqueous extracts of Euphorbia heterophylla stem and leaves had no inhibitory effects on
the measured traits at zero levels (control treatment), but the growth and germination of Avena ludoviciana was
inhibited by the leaf alcoholic extract and stem aqueous extract at 50 and 100% concentration. These extracts
significantly decreased plant height, stem fresh weight, leaf fresh weight and leaf dry weight of Avena
ludoviciana. The highest effect was observed on Avena ludoviciana leaf area at 100% concentration of leaf
extract and the lowest effect was observed at 75% concentration of stem extract. The results of phytochemical
experiments of the aqueous and alcoholic extract of the leaves indicated that the aqueous extract of leaves and
stems followed by alcoholic extract of leaves had the highest phenolic compounds and also highest antioxidant
properties, respectively. According to the results of this study, it is suggested that, further research must be
carried out on the identification and mechanism of action of Euphorbia heterophylla allelopathic compound and
their effects on Avena ludoviciana seedlings growth. Thus, it can be used as an alternative source of antioxidant
compounds in the organic fertilizer industry.

Conclusions Based on the phytochemical experiments conducted in this study, the existence of secondary
metabolites in the Euphorbiaheterophylla extracts was proved. The obtained results from the different extracts
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Malvaspp and Melilotusofficinalis) and resulted in the highest bulb fresh yield, the bulb number, the bulb
diameter and the bulb dry weight. It has been reported that the use of Oxyflourfen during post-harvest resulted in
the highest number of onion bulbs per unit area, and then Oxadiazone and Fluozifop were arranged in
subsequent positions (13). Although the difference of dry weight of bulb was not significant between different
application timing, post-emergence application of oxyfluorfen at 3—4 leaf stage resulted in onion.Thus, itwas
recommended for effective onion weed control and high economic yield.

Keywords: Bulb yield, Oxadiazon, Oxyflourfen
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Introduction: Weeds control has been recognized as an essential action in crop production systems.
Weeds,in addition to crop quantity, are effective on crop quality, harvest costs and pest abundance diversity.
Onion (Allium cepa L.) cannot tolerate prolonged competition withweeds because of its initial slow growth rate
after planting, shallow fibrous roots, and small above-ground canopy for effective soil shading (7, 8). Weed
infestation in garlic is one of the major factors for loss in yield and bulb loss to the tune of 40-80% (2, 5, 25).
Regarding the increase and development of onion cultivation in recent years, effective control of weeds in all
stages of growth stages is necessary in order to increase bulb yield. In all researches, hand weeding has the
highest onion yield, but due to increased production costs, it may not be economies. The use of herbicides can be
an alternative to lowering costs, lack of labor and increasing onion gain. Herbicides such as Oxyflourfen,
Oxadiazone, Linerone and Pendimethalin are used to control onion weeds (11, 15). With evaluation the effect of
Oxyflourfen and Oxadiazonon onion weed in the early growth stage, it was demonstrated that the Oxyflourfen
after hand weeding had the best weed control and onion bulb yield (7). In general, very limited research on
chemical control of onion weeds in Iran and in the world has been carried out. Therefore, this research was
carried out to evaluate the effect of three post-emergence herbicides in two application timing on weed control
and onion bulb yield in Ramhormoz region.

Materials and Methods: In order to evaluate the effect of application time of some post-emergence
herbicides on onion (Allium cepa L.) weeds control, a factorial experiment was conducted in complete
randomized blocks design with 3 replications in Ramhormoz region. Experimental factors included post
emergence herbicides (Clethodim 1.5 Litha?', Oxadiazon 2 Litha?, Oxyflourfen 1.5 Litha' and
Clethodim+Oxadiazon 1.5 and 2 Lit.ha, respectively) and two different times of herbicide application (1-2 and
3-4 true-leaves stage of onion). Onion seeds were planted directly on Oct.4™ and the onion planting density was
25 plants per m2.Fields received 100 kg P ha? and 150 kg N ha. The P was supplied in the form of single
superphosphate. Nitrogen treatments were applied as urea (46% N). Dominant weeds in time of herbicides
application were Echinocloacrusgalli, Malvaspp, Convolvulus arvensisand in time of bulb formation were
Malvaspp, Melilotusofficinalis and ScorpiurusmuricatusL..Living weed plants were calculated before and after
herbicide application using 0.5x0.5m quadrate, and weed biomass obtained by harvesting and drying tissues at
75 °C to constant mass using 0.5%0.5m quadrate at bulb formation stage. In order to evaluatethe efficiency of
weed control, below equation was used:

WCE=[(A-B)/A]*x100

In this equation, WCE is the weed control efficiency (reduction of weed number in percent), A is weed
density before and B is the number of weeds after herbicides application. The evaluated onion traits included:
bulb fresh weight, bulb number, bulb diameter, bulb dry weight. Statistical analysis was made using the SAS
statistical program. Differences between traits means were assessed using Duncan's Multiple Range Test.

Results and Discussion: The major weeds flora in the field experiment were Echinochloa crus-
galli.,Malvarotundifolia L. and Convolvulus arvensis L. Results showed that the effect of time of herbicides
application on evaluated traits was not significant but the effect of herbicides treatments on the decrease of weed
density and biomass was significant. The lowest Echinocloacrusgalli abundance and the highest control of this
narrow weed was obtained from Clethodimherbicide treatment. Clethodimdid not control broadleaf weeds.
Regarding the growth and coincidence of broadleaf weed growth such as Scorpiurusmuricatus L, Malvaspp and
Melilotusofficinalis with onion growth, Clethodimhad no effect on these weeds and had the lowest onion yield.
Oxyflourfen was the most effective herbicide onthe decrease of weed density and dry biomass (including
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the density and biomass of weeds. Furthermore, the application of pendimethalin at 4 lit ha resulted in the
greatest seed yield.

Conclusions: Using agronomic methods to improve crop competitiveness against weeds can be effective in
reducing the contribution of herbicides into weed management programs. Moreover, these approaches would be
considered as effective step towards sustainable weed management. It seems that combining nitrogen application
with weed control improves the efficacy of weed control through improving competitive ability of crops.
Therefore, it is necessary to consider the application of nitrogen fertilizer as an effective component in the
integrated weeds control management in sesame production system.

Keywords: Biomass, Chemical Control, Chemical fertilizer, Weeding
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Introduction: Sesame (Sesamum indicum L.) is an annual and thermophilic plant, drought resistant, and
short day crop. Sesame has great importance for providing the needed oil in Iran. In the agro-ecosystems, weeds
are considered as unwanted plants needing to be controlled. The competition between weeds and sesame for
moisture, light and nutrients over the growing season reduces the quality and quantity of crop grain yield.
Although the sesame is a tall and powerful crop, it is a sensitive crop to weed competition. Since the weeds are
well adapted to environmental conditions, they are successful in competition with crops. Chemical control seems
not to be the unique and best way to manage the weeds and it reduces the sustainability of agro-ecosystems. The
main approach for sustainable weed management in an integrated weed management program is to decrease
herbicides usage through increasing crop competitiveness with weeds. In this regard, fertilizer management is
one of the most important crop management strategies. Among the nutrients necessary for plants, nitrogen is the
most crucial nutrient required for plant growth and competition. Therefore, its application management plays a
key role in declining weed interference with crops thereby reducing the herbicide utilization. Hence, the
objective of this study was to determine the effects of nitrogen levels and control methods on competition
between weeds and sesame.

Materials and Methods: In order to evaluate the effect of different levels of nitrogen fertilizer and control
methods on density and dry weight of weeds and grain yield of sesame (Sesamum indicum L.), a two-year field
study was conducted as a factorial experiment in randomized complete block design with four replications
during 2012 and 2013 growing seasons in Agriculture Research Center of Jiroft. The treatments included control
methods at five levels (pendimethalin herbicide application at 0, 2, 3, and 4 lit ha* and weeding) as the first
factor and nitrogen fertilizer rates at three levels (56, 80 and 104 kg ha™), as the second factor. The nitrogen
fertilizer rates (urea N, 46%) corresponded to 70, 100 and 130% of the optimum nitrogen requirement. 80 kg ha™*
net nitrogen was considered as the optimum rate needed for sesame production. Fertilizer was placed beside the
plants and banded beneath the surface in three stages (pre-planting, pre-flowering and pre- capsule forming). The
herbicide was applied using a back pack sprayer equipped with a flood jet nozzle with 2 bar pressure and 350 lit
hal output volume of the sprayer. Weed species each were oven-dried at 75°C for 48 h and weighed for
measuring dry weight. Also, the grain yield of sesame was measured at the end of the growing season. The data
were statistically analyzed using combined variance of analysis and the differences among mean values of the
treatments were compared by LSD test (p<0.05) using SAS 9.4 software.

Results and Discussion: Evaluation of weed flora indicated that 5 weed species including Egyptian crowfoot
grass (Dactyloctenium aegyptiumL.), prostrate pigweed (Amaranthus blitoides S.Wats), digera (Digera muricata
(L.) Mart.), purple nutsedge (Cyperus rotundus L.), and barnyard grass (Echinochloa colonum L.) were
dominant species, with high evenness in the experimental plots. The results showed that the weed control
method and nitrogen levels had a significant effect (p<0.01) on density and dry weight of all weeds. Further, the
weed control method had a significant effect (p<0.01) on grain yield of sesame in the first and second year.The
influences of nitrogen levels and interaction effects were, however, not statistically significant on grain yield,
whereas the effect of nitrogen levels on density and dry weight of weeds was different. Under non-weed control
conditions, nitrogen fertilizer increased the density and dry matter of weeds, and under weed control conditions,
nitrogen fertilizer decreased the density and dry matter of weeds. After hand weeding, the application of
pendimethalin at 4 lit ha! in addition tousing104 and 80 kg ha* of nitrogen was the best treatment for reducing

1- Assistant Professor of Plant Protection Research Department, South Kerman Agricultural and Natural Resources
Research and Education Center, AREEO, Jiroft, Iran

(*- Corresponding Author Email: emamnoie@areeo.ac.ir)

2- Ph.D Graduated from Department of Agronomy and Plant Breeding, Faculty of Agriculture, Ferdowsi University of
Mashhad


http://www.google.com/search?biw=1024&bih=605&q=factorial+experiment+in+randomized+block+design&spell=1&sa=X&ei=GYP6UYqMIuffiAKP1ICQDA&ved=0CCcQBSgA

74

Journal of Plant Protection Vol 32, No 3, 2018

the freezing condition. Germination rate of wild barley weed seeds exposed to sunlight and stored at room
conditions during after-ripening period rose sharply. The germination rate for seeds placed in the sun and stored
at room conditions, were 56 and 61 times more than seeds stored in freezing condition, respectively, after about
five months of harvesting seeds.

Conclusions: The results of this study suggest that physiological dormancy, physical dormancy (seed coat),
and after-ripening during the summer season play an important role as an obstacle in germination of both wild
wheat and wild barley in rain-fed conditions. In case of soil moisture availability, the required time window to

achieve 50% of achievable germination of wild wheat and wild barley in autumn, winter and spring seasons were
estimated 9, 18 and 3 days, respectively.

Keywords: Germination, Grass weeds, Seed coat, Seed dormancy
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Introduction: Emergence is one of the most important events in the life cycle of annual species, because of
its role in survival of the plant. Weed emergence timing has an important effect on the competition outcome of
weeds with crops. Knowledge of weed emergence in the field could help reduce the loss from weeds. Many
studies aim to develop prediction models that can provide information to farmers about methods and timing for
weed management. Prediction of weed emergence could enhance crop management, facilitating implementation
of effective strategies by optimizing the timing of weed control; this is becoming relevant for farmers because of
current pressure to reduce herbicides and adopting nonchemical weed control methods.

Materials and Methods: Seed dormancy state, after-ripening, and emergence pattern of wild wheat
(Triticum boeoticum Boiss) and wild barley (Hordeum spontaneum C. Koch), the most important grass weeds
were studied under Lorestan dry conditions. Wild wheat and wild barley weed emergence pattern in three stages

during the fall, winter and spring were studied by split plot arrangement in a randomized complete block design
with four replications. Furthermore, wild wheat and wild barley seed emergence trends was investigated in 12
stages with intervals of about two weeks from late November to mid-May.

Results and Discussion: Results showed that the presence of seed coat (Lemma and palea) acted as a serious
obstacle for germination in both weeds. Regardless of treatment conditions, seed germination of wild wheat did
not happen in intact seeds, up to 130 days after harvest. For wild barley, seed coat was also a serious obstacle for
germination up to 130 days after harvest. Intact seeds of wild barley, generally did not germinate until two
months after harvest, on the other hand, after about three months germination was less than 10%, while the
germination of the seeds after 140 days under both conditions, including exposure to sun and stored at room
were promoted to 87 and 37%, respectively. Both wild wheat and wild barley weeds, emergence rate during
autumn dramatically exceeds the emergence rate during winter and spring. Spike number of grasses were
significantly affected by planting season. Underthe spring sowing, wild wheat and wild barley as well as wheat
crop, generally did not produce grain. The number of spike per area for autumn sowing was significantly more
than the winter sowing up to 64.6 percent. Based on the equations fitted to the emergence of wild wheat and wild

barley intact seeds planted over 12 stages from late November to mid-May of the growing season of 2013-2014,
the minimum emergence in both grass weeds were estimated 75% and 56 %, respectively. Average emergence of
before winter, during winter and in the spring for the wild wheat was estimated to 90, 86 and 89 percent and for
wild barley 62, 77 and 69 percent, respectively. With the onset of the cold season in the late of autumn, the
emergence rate of this grass weeds were reduced, but subsequently, with elimination of cold condition in late of
winter emergence rate became more prominent, until deal with high temperatures in late spring that emergence
declined. Considering the temperature changes during the growing season indicates that the correlation of
emergence rate with the fluctuations in temperature. Emergence rate of wild wheat grass weed in autumn and
spring seasons were 2.8 and 3.5 times more than the emergence rate in spring season, respectively. In the case of
wild barley, grass weed emergence rate in autumn and spring seasons were 1.3 and 2.1 times more than that of
winter. After four months of harvesting wild wheat seeds, the germination of seeds exposed to sunlight and
stored under room temperature, on average, was 8.4 times more than the germination ability of seeds stored in
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weight, the reproductive ability reduced and also the canopy was decreased, which both have an important role
on control of spontaneous barley. Moreover, according to another study among several tested herbicides in
wheat, spontaneous barley did not lead to optimal control and only TOTAL decreased the dry weight by 67
percent. Using herbicides at second node stage resulted to reduction of spike weight in Shush, Fasa, Shiraz,
Kerend and Varamin ecotypes than control. After herbicide application, due to unfavorable growing conditions
and stress, the plant with minimal resources went to reproductive stage. Consequentlythe plants were weaker as
compared to the control. Finally,the fertility rate reduced and spike length was shorter under the influence of
herbicides. Using of herbicides at second node, most of the ecotypes showed seed weight reduction.

Conclusion: The results showed that the use of TOTAL herbicide at the two-leaf stage and the second node
decreased morphological and reproductive characteristics of this weed. The biggest influence on morphological
characteristics of the Bistoon ecotype (density), Shiraz ecotype (plant density, leaf area, fresh weight, Dry
weight, spike length), Ramhormoz ecotype (number of stems, plant fresh weight, Dry weight), Mahidasht
ecotype (LAI), Fasa ecotype (height, leaf area index, fresh weight, dry weight, grain weight, spike weight),
Golpayegan ecotype (final height), Branch ecotype (final height), Shush ecotype (number of stems, number of
grains per spike), Marvdasht ecotypes (seed weight, weight spike), Zarghan ecotype (spike length). Ecotypes
reactions to the herbicide suggested that potential genetic differences among ecotypes creates different
conditions of increasing or decreasing of the studied traits. Knowing these differences guide us to control this
weed at different stages of plant growth by suitable approaches.

Keywords: Chemical control, Growth stage, Morphological traits, Reproductive traits
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Introduction: Spontaneous barley is a category of cereal, annual plant, winter, self-pollinated, and diploid
(2n=14). It has very close genetic relationship with barley. Very long awn, resistant to drought and salinity, seed
dormancy and allelopathic potential are the features of this plant. The average 1000-seed weight without awn is
45grams and with awn is 47grams.Apart of the five provinces (Semnan, Golestan, Mazandaran, Guilan, Sistan

and Baluchestan), the existence of this species was reported in Iran. The highest prevalence belongs to Fars
province with an average density of 34 plants per square meter.Due to genetic and morphological similarities of

spontaneous barley with wheat and barley, none of selective herbicide for wheat are able to control spontaneous
barley.This study aimed to investigate the effects of the herbicide metsulfuron methyl + Sulfosulfuron (TOTAL)

on morphological and reproductive characteristics of different ecotypes spontaneous barley and determine the
best of use time these herbicides in the various growth stages of spontaneous barley.

Materials and Methods: This experiment performed in Varamin region during 2013 and 2014 in form of
Factorial randomized complete block design with four replications. The first factor included two levels of
MetsulfuronMetyl+ Sulfosulfuron herbicide application at two leaf (GS =12) and second node (GS = 32) stages
of growth spontaneous barley, and control without herbicide. The second factor was 20 ecotypes, which
collected from across the country. At thirty days after the treatment which was equivalent to the heading stage of
spontaneous barley, a box (0.5 x 0.5) was dropped on each line and then the morphology and reproductive traits
of spontaneous barley were recorded.

Results and Discussion: The greatest effect of TOTAL herbicide was at the time of the second node, but in
two leaf also had a significant effect on reducing the density of spontaneous barley. Ecotypes Shush, Marvdasht,
Urima, Shahreza, Islamabad, Isfahan, Golpayegan and Varamin after herbicide application at two stages were
significantly more than control in term of plant density reduction. The use of herbicide reduced the number of
stems per plant. Differences between treatments indicate that the effect of herbicides on stem growth has been
positive. Totally, stems per plant reduction caused to reduction of the fruiting stems. This causes to reduce
reproductive efficiency in spontaneous barley. In Ecotypes of Shush, Darab, Mahabad, and Biseton areas,
effective of herbicides on leaf area index was higher at the two-leaf stage. Reduction of leaf area reduced the size
and plant dry weight. TOTAL herbicide caused to weaken plants and plant density reduction by reducing the leaf
area growth, and the growth of young stems. In Mahidasht, Fasa and Zarghan ecotypes, herbicide application at
two leaves stage reduced the plant height more than second node stage. Using herbicides at second node stage,
significantly changed the height of Salmas, Miandoab, Darab, Biseton, Shahryar, Golpayegan and shahreza
ecotypes compared to control. Final height is one of the most important and effective indicator, in terms of
weed-crop competition, which by light advantage, resulted to increasing the canopy, leaf area, dry weight and
better competitive conditions. The use of herbicides at the two-leaf and the second node stages resulted in
controlling the final height of spontaneous barley compared to control. The plant fresh weight and dry weight of
ecotypes showed a significant decrease as compared to the control. By reduction of spontaneous barley fresh
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laboratory condition, the LCsp values of Palizin and Fenvalerate on H. postica were 601.72 and 321.87 ppm 24 h
after treatment, respectively. Toxicity of Fenvalerate for egg and 1% instars larvae of C. carnea was higher than
Palizin. The LCso values of this insecticide were 563.02 and 178.46 ppm and the LCso values of Palizin were
1664 and 1663 ppm. The results of field trial showed that Palizinhas a longer persistency effect. According to
IOBC standards, Palizin and Fenvalerate were categorized as slightly toxic and very toxic to C. carnea,
respectively.

Conclusions: The plant pesticide used in this research caused the high mortality on the adults of H. postica
with proper persistency. In addition, its toxicity is less than Fenvalerate to C. Carnea and can be applied as an
effective alternative to chemical insecticides in alfalfa fields.

Keywords: Chrysoperlacarnea, Hyperapostica, Fenvalerate, Palizin
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Introduction: Alfalfa (Medicagosativa L.) is a high-quality forage crop widely grown throughout the world.
This plant is attacked by a wide range of pests. Alfalfa weevil, Hyperapostica(Gyllenhal)
(Coleoptera:Curculionidae), is a pest of concern in alfalfa on the globe. This introduced pest is most problematic
in the early season, causing defoliation and reduced yield and quality. Both adults and larvae feed on alfalfa, but
the larvae cause the majority of the damage to terminals, foliage, and new crown shoots. This pest has many
natural enemies. Among the beneficial insects, the green lacewing, Chrysoperlacarnea (Stephens) (Neuroptera:
Chrysopidae), has received special attention since its larvae are important natural enemies of alfalfa weevil. The
control of H. postica was done by chemical pesticides .There is now overwhelming evidence that some of these
chemicals do pose a potential risk to humans and other life forms and unwanted side effects to the environment.
Palizin (Coconut soap) is a natural compound based coconut extract. In the current research work, the effect of
this compound on the adult of H. postica and egg and 1% instars larvae of C. carnea was investigated under
laboratory and field conditions.

Rearing of insects

H. postica: H. postica larvae were collected from alfalfa fields in Miandoab using sweep nets in July 2016
and taken to the laboratory. Larvae were placed in plastic dishes (5 x 10 x 20 cm), fed by alfalfa foliage, and
held at 25 + 2 °C, 75+5% RH to complete their growth and convert to adults. The adults were used for all tests.

C. carnea: C. carnea adults were collected from alfalfa field at the Miandoab region, taken to the laboratory
for identification of species and reared in the laboratory. Clear plastic cylinder containers (with 15 cm diameter x
25 cm height), which were covered with a mesh cloth were used for rearing. A thin layer of food source (mixture
of yeast 50%, water 25% and honey 25%) was smeared to a plastic tape which was inserted into the plastic
container. Water was provided for the adults through a wet sponge placed on the mesh cloth. To harvest the
eggs, the adults were transferred to fresh containers every day. The eggs were laid on a colored paper which was
attached to the interior wall of the cage. The eggs hatched after 3 days and the first larvae were used for
bioassay.

Bioassay: First, primary experiments were performed to determine the minimum and maximum
concentrations. Afterward, seven concentrations and also control were considered. Concentrations used for
Palizin were 400, 543, 737, 1000, 1357, 1842 and 2500 ppm and for Fenvalerate were 200, 265, 353, 468, 622,
827 and 1200 ppm. Adult were kept at 4 °C to be inactive. Then, 15 adults were release on the petri plate (with
9cm diameter and 1.5 cm height). Using spray potter tower, 500 microliter of each concentration was sprayed on
the petri and the dishes were placed in a growth incubator at 25+2°C, 65+5% RH. To evaluate the recommended
concentrations (2500 ppm Palizin and 1000 ppm Fenvalerate), an experiment was conducted in a randomized
complete block with three treatments and five replications under field conditions. The number of H. postica
(adults and larvae) and C. carnea (larvae) was counted day before and 3, 7, 14 and 21 days after treatment.

Statistical analyses: The mortality results were analyzed using SPSS data processing software. Significant
differences among the groups were determined using the unpaired Duncan-test in 5 % level of significance.The
percentage of population reduction in the treatments was corrected in relation to the control (water) by
Henderson and Tilton’s formula under field condition.

Results and Discussion: Insecticides may be a good option if other options have not sufficiently controlled
alfalfa weevil. Several commercially available products are labeled for control of alfalfa weevil. Although
effective, their repeated usage has disrupted natural biological control systems and led to resurgence of this pest,
resulted in the development of resistance and had undesirable effects on no target organisms. In order to prevent
resistance, effective chemical control of the pest requires new insecticides with novel modes of action. In
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galactosidases, respectively.

Conclusions: According to the results, a-amylase, a and P galactosidasesexistedin gut of larvae of A.
viennensis. These findings showed potential of digestive enzymes inhibitors for management of A. viennensis
population and more research is needed.

Keywords: Enzyme activity, Inhibitors, Pest of Rose
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Introduction: Small black and yellow wasp, AllantusviennensisSchr. (Hym.:Tenthredinidae) is a serious pest
of rose plants. Larvae feed on the leaves of rose bushes initially, the parenchyma of leaves and eventually the
entire leaf except main rib. Carbohydrases such as amylases and galactosidases have main role in digestion and
metabolism of carbohydrates in insects. The nutrients were used for growth, development, survival and
reproduction of insects. Therefore, any interruption in enzymatic carbohydrate digestion and blocking of
carbohydrases by inhibitors can deprive herbivore from utilizing the sources of carbohydrate energy efficiently.
Transgenic plants expressing carbohydrase inhibitors have been considered as safe alternatives to chemical
pesticides against herbivorous pests. Knowledge on digestive enzymes of insects is the first step to use plant
origin inhibitors in pest control programs. In the present study, identification and characterization of o- amylase
and o- B galactosidases in gut extract of A. viennensis were studied.

Materials and Methods: The a-amylase activity was measured in the different larval stages (2-5 L) and
three parts of gut including foregut, midgutand hindgut of fifth larval in star of A. viennensis.10 ul of the enzyme
was added to a tube containing 40 pul of universal buffer (50 mM sodium acetate-phosphate-glycine) and 50 pl of
1% (w/v) starch as substrate. The reaction was incubated at 30°C for 30 min and then was stopped by adding100
pl of dinitrosalycylic acid. Absorbance of product was measured at 540 nm with a Microplate Reader Model Stat
Fax® 3200. One unit a-amylase was defined as the amount of the enzyme that liberated one micro mole of
maltose from starch (as substrate) per minute. The activities of o and B-galactosidase were measured with
pNaGa (p-nitrophenyl-a-D-galactopyranoside) and pNBGa (p-nitrophenyl-B-D-galactopyranoside) as substrates,
respectively. 10 pl of the enzyme, 45 pL of substrate and 115 uL of universal buffer were incubated for 20 min
at 35 °C. After incubation time, 600 pL of NaOH (0.25 M) was added to stop the reaction. P-nitrophenol
absorbance was measured at 405 nm using a microplate reader. One unit enzyme is defined as the amount of the
enzyme that liberates one micro mole of p-nitrophenol per minute. To obtain the optimal pH and temperature for
the enzyme activity, various pHfrom 3.0 to 12.0 and different temperatures ranging from 10 to 70°C were
examined. To determine the kinetic valuesfor a-amylase, different concentrations of starch (0.05, 0.1, 0.25, 0.5
and 0.75) and for galactosidases different concentrations (2.5, 5, 10, 20, 40 and 80mM) of pNaGa and pNBGa
were prepared. The Michaelis-Menten constant (Km) and maximal velocity (Vmax) of the enzymes were
estimated from the Line weaver-Burk plots. Electrophoresis was performed and appeared bands in the native gel
were observed.

Results and Discussion: The highest enzymes activity was obtained in 5"Minstarandas food absorption
increased the enzyme activity enhanced. Also, the specific activity of enzyme in midgut was higher than that of
foregut and hindgut. Midgut is the most important source of digestive enzymes as one of the main sites for the
absorption of digested material. The greatest activity of a-amylase in gut of A. viennensis was at alkaline pH
(8).The high gut pH in A. viennensisis largely due to adaptation for feeding on rose containing tannins. Because
tannin can bind with proteins in insect’s midgut at acidic pH values and then decrease the efficiency of food
digestion. The highest activities of o / B galactosidases in gut of A. viennensis were at pH 6. Optimal temperature
for a-amylase, o and B galactosidases activity was obtained 50, 60 and 30°C, respectively. As calculated from
Line weaver-Burk plots, the Knand Vmaxvalues for a-amylase were 1.478 mg/ml and 0.14 pmol min? mg?
protein. The Knand Vmaxvalues for a and B galactosidase were 0.69 Mm, 0.41 Mm, 0.84 and 1.76 Mm min* ml%,
respectively. Zymogram pattern in the native gel revealed three, one and one bands for a-amylase, a and P
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illustrations (line drawings or photomicrographs) are provided. Also discussions were made on the diagnosis and
relationships of these four species either with other populations or closely related species. Among the 19
identified species, it seems that Pratylenchoides ritteri (with potential damaging effects on legumes), and
Ditylenchus medicaginis and Helicotylenchus scoticus (with high frequency and distribution in the studied
regions) should be considered as important species for conducting further supplemental surveys in Kermanshah
province. A very damaging species of nematodes to legumes, Pratylenchus thornei, was found only in 4.4 % of
the studied fields, and the other important group of nematodes, root-knot nematodes (Meloidogyne spp.) were
not recovered from the legume fields of Kermanshah province.

Keywords: Fauna, Morphology, Morphometric, Tylenchomorpha
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Introduction Legumes may be considered as the second most important source of high-quality protein after
cereals. According to available reports, more than 35 species of nematodes belonging to 20 different genera of
plant parasitic or fungal nematodes including Aphelenchoides, Basiria, Boleodorus, Criconemoides,
Helicotylenchus, Hemicriconemoides, Heterodera, Hoplolaimus, Malenchus, Meloidogyne, Merlinius,
Paratylenchus, Pratylenchoides, Pratylenchus, Rotylenchulus, Trophorus, Tylenchorhynchus, Tylenchus,
Xiphinema and Zygotylenchus are reported from the legume fields worldwide. Kermanshah province with a
cultivated area of 135060 hectares is the second legume producer in Iran. Plant parasitic nematodes associated
with legumes have been identified in some provinces of Iran including Markazi (Khomein county), Lorestan and
North Khorasan. Despite the fact that the province has been cultivated in such large area and the amount of
legume production has been high in the country, so far no comprehensive study has been done on the
identification of plant parasitic nematodes in Kermanshah province. In a few surveys, only three species of plant
parasitic nematodes namely Pratylenchus thornei, Pratylenchoides ritteri and Paratylenchus elachistus have
been recovered from chickpea fields in this province. Therefore, the aim of this research was to identify and
determine the dominant species of important plant parasitic nematodes in the legume fields and determine their
distribution in Kermanshah province.

Materials and Methods In order to identify and determine distribution of the most common plant parasitic
nematodes, 173 root and soil samples were collected from legume fields (chickpea, lentil and faba bean) in
several localities of Kermanshah province, during years 2016-2017. After extraction, fixation and transferring to
anhydrous glycerol, the nematodes were mounted on microscopic slides and studied by using a light microscope,
equipped with digital camera. Finally, they were identified using available identification keys.

Results and Discussion Based on morphometric and morphological characteristics, in this study, 19 species
of the infraorder Tylenchomorpha viz. Aphelenchoides graminis, A. obtusus, Aphelenchus avenae, Ditylenchus
adasi, D. equalis, D. medicaginis, D. myceliophagus, D. parvus, Filenchus vulgaris, Helicotylenchus scoticus,
Merlinius brevidens, Nagelus obscurus, Neopsilenchus magnidens, Pratylenchus thornei, Pratylenchoides ritteri,
Scutylenchus rugosus, S. tartuensis, Trophorus ussuriensis and Tylenchorhynchus parvus were identified. The
species F. vulgaris, D. medicaginis, P. ritteri, H. scoticus, M. brevidens and T. parvus were the most common
species in the legume fields of Kermanshah province with 33.8, 29.4, 27.9, 26.5, 13.2 and 13.2 percent frequency
rates, respectively. Among 12 cities under legumes cultivation in the province, Kermanshah with 16 species,
Ravansar and Gilan gharb each with nine species, Eslam Abad and Kerend Gharb each with seven species, had
highest number of the nematode species. In chickpea fields, F. vulgaris, P. ritteri, H. scoticus and D.
medicaginis were the most prevalent species, in lentil fields D. medicaginis, H. scoticus, T. parvus, F. vulgaris
and S. tartuensis had higher frequency rates, and in faba bean fields D. medicaginis, M. brevidens and A. avenae
were highly distributed species. The species Aphelenchoides obtusus, which has not been previously described in
Iran, is described in full, and the males of A. obtusus is reported for the first time from Iran. Also A. graminis, D.
medicaginis and P. ritteri which are more common or have morphological or morphometric diversity were
described briefly. Seven species namely Aphelenchoides graminis, A. obtusus, Ditylenchus equalis, Nagelus
obscurus, Scutylenchus tartuensis, Trophurus usuriensis and Tylenchorhynchus parvus are reported for the first
time from legume fields in Iran. These seven species with together six other species namely D. adasi, D. parvus,
Helicotylenchus scoticus, Merlinius brevidens, S. rugosus and Neopsilenchus magnidens are reported for the first
time from Kermanshah province.

Conclusions In the present paper, description of four species with together their morphometric data and
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especially in areas, where a mixture of Heterodera species occurs. Therefore, wheat origin countries including
Iran, Irag, Syrian and Turkey obtained wild wheat relatives, which is to be screened to the main Heterodera
species. Taking advantage of these sources of resistance is necessary to know the reaction of genotypes against
CCN species for new resistant gene/s in Iran.

Keywords: Cereal Cyst Nematode, Cultivars reaction, Cyst, Egg and Larvae, Heterodera filipjevi
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Introduction: Wheat Triticum aestivum L., is one of the most important and strategic crops in the world.
Bread wheat (2n = 6x = 42), belonging to the family Poaceae, which is considered the most diverse and
important family of the plant kingdom, produces large edible grains and provides about one-half of humans’
food calories(Wang et al., 2017). A number of pests and diseases attack wheat, out of which nematodes have
been considered universally as one of the important microscopic organisms (ref). The Cereal Cyst Nematodes
(CCN: Heterodera spp.) have a global distribution and cause significant economic yield losses in many countries
of the world (Pariyar et al., 2016).

It is known as the first and most important cereal crop in the world and widely consumed by 75 % of world
populations (Drikvand et al., 2013).Cereal cyst nematode Heterodera filipjevi has wider distribution, than other
species in cereal fields in Iran.

Materials and Methods: In this study, the reaction of 30 wheat cultivars against cyst nematode were
evaluated in statistical design in greenhouse and the field. These cultivars planted in growing seasons
(2015/2016) in a H. filipjevi-infested field in Agricultural Research Station, Central Kabotrabad area of Isfahan
(30°42" and 34°30" N latitude and 49°36' and 55°32' E longitude), in a completely randomized block design, with
three replications, each of which in a four rows of three meter length and 20cm distance. The cereal cyst species
were identified based on morphological, morphometric features and molecular characters. The number of cysts,
second stage juveniles and eggs were analyzed. Also, reproductive factor and percentage reduction and or
increase in cereal cyst nematode population in each treatment were calculated into its initial population.
Statistical and clustered analysis data were carried out on by Duncan's multiple range test (DMRT), SAS and
SPSS statistical softwares, respectively.

Results and Discussion: The results showed that, in the greenhouse, the lowest brown cyst was in Behrang
cultivar with an average of 15 cysts and then Bam cultivar with an average of 15.25 in 200 cc of soil. The lowest
number of CCN eggs and second stage juveniles and reproductive factor were of Pyshtaz cultivar with the
average of 0.49 per gram of soil. The, cultivars were classified into three ranges of resistant, tolerant and
susceptible. In field conditions, the lowest brown cyst was of Bam cultivar with 113.33 per 200 cc of soil.
Whereas the lowest numbers of CCN eggs and second stage juveniles and reproductive factors were in Parsi
cultivar with 0.69 per gram of soil, followed by Aflak cultivar with 1.69 in two different statistically groups.
Also, cluster analysis classified the cultivars into three different categories, which also showed remarkable
similarities to Duncan's test results. Currently, the resistant and tolerant wheat cultivars to cyst nematode is
widely used in many European countries such as the UK, Denmark, France, Sweden and Australia. Row.
Therefore, identifying and recognizing resistant genes in the cultivars under study provides a way for the
production of resistant transgenic commercial wheat varieties. From our results, we confirmed that wheat

accessions Behrang and Bam possess resistance and can subsequently be crossed with high yielding cultivars
improving their genetic resistance to CCNs.

Conclusions: There is a deal of potential for this study to develop new resistant varieties to H. filipjevi
which will have a great value to the agriculture sector in Iran. These resistant cultivars can be used in crop
nematode management program and tracking and transferring resistance genes to desirable crop cultivars. Also,
in addition to number of cysts, the number of larvae took into screening programs for better susceptibility
assessment justifications. It is suggested that Marker-assisted selection will further improve the development of
resistant cultivars. lIsolation of candidate genes associated with specific markers will greatly facilitate this
process. Finding new sources of resistance would be very much demanded to control the different populations
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Iranian isolates had the highest (99.1%) aa sequence identity with isolates LYE84.2, Foggia and Tannat and the
lowest (93.4%) with T13. The identities between isolates GB and GRA were 98.4% and 100% at nt and aa
levels, respectively.

Conclusions: PVY is one of the most destructive and widespread plant pathogen. In this study, for the first
time we reported the occurrence of PVY in tomato fields in Mazandaran province and determining its
phylogenetic relationship with other isolates of the virus available in the GenBank. Also, to our knowledge this
is the first report of PVY strain C in tomato in Iran. Because the use of Cl is more accurate in defining orders in
potyvirus taxonomy and in evolutionary relationships, detection of the virus was performed by RT-PCR using
potyvirus degenerate primers based on ClI coding region. Phylogenetic analyses based on CI gene indicates that
the Iranian PVY® isolates are much close to European isolates plus one Australian (CN1) and one Uruguayan
(Tannat) isolates. One possible explanation for such sequence similarities is that most of seed potatoes in Iran
originated from seed tubers imported from Europe, and not directly from its original habitat, South America. So,
it is possible that the Iranian C strain originated potentially from an ancestral European PVY strains and then
spread in the country via aphid vectors from infected to healthy plants. Resistance to PVY infection by hosts is
low in many cases. On the other hand, PVV is transmitted by aphids in a non-persistent manner, which makes
the control of the virus vectors inefficient. Therefore, cultivation of resistant varieties is the most suitable
approach for control of the virus. The data obtained in this study will be beneficial to improve control strategies
for this virus in Iran. Further studies on PVY isolates from different geographic regions and hosts of Iran and
genetic diversity evaluation of the virus will be useful for breeders to make more efficient and durable resistant
cultivars.

Keywords: CI gene, Iran, Phylogenetic analysis, Potyvirus
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Introduction: Potato virus Y (PVY) is the type member of the genus Potyvirus, which is responsible for
serious diseases in a wide range of plant species, mostly from the family Solanaceaesuch as potato, tomato,
tobacco and pepper worldwide. The virus is transmitted by at least 40 aphid species (family Aphididae) in a no
persistent manner. The level of damage to crop is determined by the strain of PVY infecting the plants, the viral
load, the time at which infection occurs as well as the tolerance the host possesses toward the virus. Infection of
a potato field with PVY may ultimately result in 10-100% loss in yield. Several distinct strains of PVY have
been identified according to their biological and serological properties and their genome sequences. These
include the ordinary strain (PVY®), the tobacco veinal necrosis strain (PVYN), the stipple streak strain (PVYC).
In addition, two most prominent recombinant strains, PVYN™ and PVYNW (PVYN©) have been generated by
recombination between PVY© and PVYN, Like other potyviruses, PVY has non-enveloped flexuous filamentous
virions of 730-740 nm long and 11-12 nm wide, which encapsidate a single-stranded, positive-sense RNA
molecule of approximately 10,000 nt long. PVY causes severe crop losses and consequently economic damage
in the world as well as in Iran. Hence, identification of the virus in different regions of the country is a concern.
The aim of this research was to study the existence of PVY in tomato fields of Mazandaran province and
determining the type of the strain and finally finding their phylogenetic relationship. Polymerase chain reaction
(PCR) with degenerate primers for conserved sequences of the viral genomes has facilitated the rapid detection
of many potyviruses and enabled partial genomic sequencing. According to previous studies comparisons using
the Cl-coding region most accurately reflected those for the complete genome, and this region was deemed to be
the most suitable for diagnostic and taxonomy purposes if the complete sequence could not be obtained.

Materials and Methods: From July to September 2013, a total of 38 leaf samples of tomato showing virus
symptoms were collected from different tomato fields in Mazandaran province. Total RNA was extracted from
all samples. RT-PCR assay was performed using potyvirus degenerate primers corresponding to the virus ClI
gene. Expected PCR products were purified from 1% agarose gels, cloned into the pTZ57R/T vector and then
sequenced. Sequences were compared to data available in GenBank. Multiple alignments of the nucleotide (nt)
and amino acid (aa) sequences were performed with Clustal W implemented in MEGAG or in BioEdit v.7.2.5.
Phylogenetic tree for grouping was constructed by MEGAG using neighbor-joining method.

Results and Discussion: An amplicon of the expected size (680 bp) was generated from 9 out of 38 plant
samples. Specific amplification using the potyvirus degenerate primers in infected samples, but not from healthy
sample, confirmed the presence of a potyvirus. All PCR-positive samples were cloned, sequenced and submitted
to BLASTN to identify the best matching sequences recorded in GenBank. BLASTn analysis showed that the
PCR-amplified fragments of four samples belonged to Potato virus Y strainC. The most typical symptoms in
PVY-positive leaf samples were mosaic, mottling, distortion and rugosity. Among them two isolates namely GB
and GRA were selected for further analyses. Phylogenetic tree based on multiple sequence alignment of 680 nt
of Cl gene divided 117 PVY isolates into three main groups: I, Il and Ill. Group | included a wide range of
isolates from Europe, Asia, Australia, America and Africa. Members of group | were divided into six subgroups.
Iranian isolates (GB and GRA) were classified in the group IF with isolates nnp (ltaly), Foggia (Italy), CN1
(Australia), PRI-509 (Netherland), LYE84.2 (Spain) and Tannat (Uruguay), which all were belonging to strain
C. Isolate of GB showed the highest (96.5%) nt sequence identity with isolate LYE84.2 and the lowest (81.3%)
with isolates T13 (Japan), Tu_660 (Canada), ME162 (China) and ID20 (USA). Also, GRA displayed the highest

(95.7%) nt sequence identity with LYE84.2 and the lowest (80.9%) withT13 and Tu_660 isolates. The two
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disease epidemiology and population biology (fungal species overwintering in a region based on mating types
frequencies and their proportion). Development of reliable methods of sexual reproduction in vitroseems to be a
valuable toolfor studies e.g. classic genetic analysis, strains modification and a supplement for modern genetic
manipulations and evolutionary analysis.

Conclusions: Our results verified heterothallism in both of V. inaequalis and V. pyrinaspecies. There was
nofertile cross between isolates from two species that is the evidence of two distinct biological species. In this
study, some tester isolates for mating typewere obtained which appear to be useful for the next PCR-based
molecular studies on MAT alleles.

Keywords: Apple, Pear, Scab, Teleomorph, Venturia
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Introduction: Venturia species include many important plant pathogenic species such as Venturiainaequalis
and V. pyrina causing scab or black spot on apple and pear. The Venturia teleomorph is the overwintering
structure developing in leaf and fruit litters. The immersed teleomorphicpseudothecia are produced in the host
tissues. This Ascomycetous genus is characterized by small, solitary, scattered or gregarious, globose, sub-
globose, papillateascomata with setae around the ostiole. Asci are bitunicate, oblong to obclavate with a short
pedicel or not. Ascospores ellipsoidal with broadly rounded ends, pale brown, one septate with two unequal size
cells. Venturia has some species like V. inopina as homothallic and some like V. populina as heterothallic
species. Sexual reproduction with producing sexual air-born spores plays an important role in distribution of
disease in early spring. Therefore, awareness of sexual cycle in plant pathogenic fungi is very important due to
management and forecasting probability of incidence of new genotypes (races).

Materials and Methods: Venturia and related anamorphic species were collected from different places of
Iran (18 provinces including Alborz, Ardabil, Eastern Azarbaijan, Golestan, Guilan, Hamadan, Isfahan,
Kermanshah, Kurdistan, Lorestan, Markazi, Mazandaran, North Khorasan, Qazvin, Razavi Khorasan, Tehran,
Western Azarbaijan, and Zanjan) during years 2013 and 2014. The collected specimens (800 specimens) were
identified based onmorphological features. Isolation of the fungi from the infected samples was conducted using
single spore method by streaking out spores on 2% water agar (WA) and culturing of single germinated
conidium on potato dextrose agar (PDA). V. inaequalis was determined as a dominant species in Iran. Ten
isolates from each of V. inaequalis and V. pyrina were crossed together under in vitro condition. Some isolates
were cultured as single isolate in the petri dishes for investigation of homothallism and heterothallism. Several
isolates from two species were crossed together to survey the biological species definition. Mature leaves of
Golab apple cultivar (Malusdomestica) (for V. inaequalis isolates) and pear (for V. pyrina isolates) were washed
under running tap water to remove dust and debris, and cut into 2x2 cm squares avoiding the midrib of the leaf.
The leaf pieces were autoclaved and placed in petri dishes with 2% water agar. A plug of mycelium of each
isolate was scraped from the edge of three weeks old colonies on PDA and mixed onto the leaf pieces with a
scalpel. The plates were sealed with parafilm and placed in a sealed plastic bag. The cultures were incubated at
room temperature under 12 hours light / 12 hours dark condition for 2 weeks, after which they were maintained,
inverted in the dark at 8°C. The cultures were checked for the production of pseudothecia for the first time after
six months.

Results and Discussion: Among crossed isolates, seven and five fertile crosses were obtained from V.
inaequalis and V. pyrina isolates, respectively, after six to eight months. In single isolate cultures, no sexual
fertility was observed which confirm the heterothallic nature of both species. Moreover, between isolates from
two species, no fertile crosswasobtained, which is the evidence of two distinct biological species. This is the first
study on sexual reproduction of thesetwo species under in vitro condition in Iran. Morphological features of
obtained sexual organs in vitro were the same as pseudothecia, asci and ascospores features in vivo. All
ascospores in an ascus were fertile and they germinated on water agar after 24 hours. Based on this study,
isolates with two different mating types are available as tester isolates. These isolates will be useful to design the
primers to detect MAT alleles. PCR based methods can be used to study population genetic diversity, phylogeny,
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