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Table 1. Geographical features of collection sites infected to walnut anthracnose
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Isolate Collection site Province Climate type LA LA Altitude
Latitude Longitude
(m)
Abk Abhar, Kahrizak Zanjan cold semi-arid 49° 04’ 36° 21’ 1673
Abs Abhar, Shanat Zanjan cold semi-arid 49° 16’ 36° 13’ 1645
Ahr Ahar Azarbaijane Sharghi cold semi-arid 47°03' 38° 28’ 1341
Ajb Ajabshir, Bonalu Azarbaijane Sharghi cold arid 45° 53’ 37°28' 1423
Ajd Ajabshir, Danalu Azarbaijane Sharghi cold arid 45°50' 37° 29’ 1375
Ajm Ajabshir, Mehmandar Azarbaijane Sharghi cold arid 45° 51" 37°25' 1333
Ard Ardebil Ardebil cold semi-humid 48° 17 38° 14/ 1500
Arf Ardebil, Fuladlu Ardebil cold semi-arid 47°17' 38° 15’ 1530
Aro Ardebil, Oskanlu Ardebil cold semi-arid 47° 19’ 38° 16’ 1432
Asa Abhar, Sharifabad Zanjan cold semi-arid 49° 12’ 38° 08’ 1713
Asl Asalem Gilan very humid 48° 57" 37° 47 43
Azr Azar shahr Azarbaijane Sharghi cold arid 45° 58’ 37°45' 1390
Bnb Bonab Azarbaijane Sharghi cold arid 46° 03’ 37° 20 1300
Did Divan darreh Kordestan cold semi-arid 47° 02 35°54' 1821
Dlh Dalahu Kermanshahan cold semi-arid 46° 07 34° 17 2058
Eag Eslamabad’e gharb Kermanshahan cold semi-arid 46° 31’ 34° 06’ 1514
Fmn Fuman Gilan moderate humid 49°17' 37°13' 50
Ggt Gogan, Taimurlu Azarbaijane Sharghi cold arid 45° 54 37° 46' 1961
Glv Gilvan Gilan moderate humid 49° 25’ 36° 44’ 439
Gnj Ganjeh Gilan moderate semi-humid 48° 28’ 36°51" 804
Grm Germi Ardebil cold semi-arid 48° 05’ 39° 00’ 993
Hmd Hamedan Hamedan cold arid 48° 21" 34° 11 2150
Hsh Hashtrud Azarbaijane Sharghi cold arid 47°05' 37° 47 1660
Ile Ilam, Eywan Ilam semi-humid moderate 46° 19’ 33°48' 1645
Ik Ilkhchi Azarbaijane Sharghi cold arid 45°58' 37° 57 1352
Ilm Tlam Ilam moderate semi-arid 46° 25’ 33738 1759
Jlz Jolfa, Zaviye Azarbaijane Sharghi cold semi-arid 45° 40’ 38° 53’ 879
Jol Jolfa Azarbaijane Sharghi cold semi-arid 45° 38’ 38°56' 720
Khd Khorram darreh Zanjan cold semi-arid 49° 11" 36° 11’ 1655
Khf Khoy, Firuragh Azarbaijane Gharbi cold arid 44° 49’ 38743’ 1309
Khm Khoy, Mortezagholi Azarbaijane Gharbi cold arid 44° 57" 38° 32 1136
Krk Karaj, Kamalabad Tehran cold arid 51° 38’ 35°49' 1681
Krp Paveh Kermanshah cold semi-arid 46°21' 35702 2210
Kss Khosro shahr Azarbaijane Sharghi cold arid 46° 02’ 37°57 1357
Lhj Lahijan Gilan cold humid 50° 00’ 37° 12" 29
Lhr Taleghan, Lahran Tehran moderate humid 50° 37 36° 11" 1893
Mdb Miandoab Azarbaijane Gharbi cold semi-arid 48° 90’ 36° 57 1292
Mdd Marand, Dizaj olya Azarbaijane Sharghi cold semi-arid 45°37 38°27' 1442
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Mdk Marand, Kandloj Azarbaijane Sharghi cold semi-arid 45°43' 37° 23’ 1326
Mdo Marand, Ordaklu Azarbaijane Sharghi cold semi-arid 45° 41" 37° 24 1353
Mia Miyaneh, Aghkand Azarbaijane Sharghi cold arid 48° 04 37° 14’ 1747
Mib  Miyaneh, Balesin Azarbaijane Sharghi  ¢old arid 45° 35 37° 38’ 1237
Mij Miyaneh, Balujeh Azarbaijane Sharghi cold arid 47° 46’ 37° 36 1503
Mir Taleghan, Mir Tehran moderate humid 50° 33’ 35° 15" 1753
Mik Malekan Azarbaijane Sharghi cold arid 45° 55' 36° 26 1294
Mrd Marand Azarbaijane Sharghi cold semi-arid 45° 46' 38° 25’ 1334
Mrg Maragheh Azarbaijane Sharghi cold semi-arid 46° 14' 37723 1449
Mrs Marivan, Seyf Kordestan cold semi-arid 46° 16’ 35° 33/ 1563
Mrv Marivan Kordestan cold semi-arid 46° 09’ 35731 1543
Msh Meshkin shahr Ardebil cold semi-arid 47° 40 3823 1452
Msl Masuleh Gilan cold humid 48° 59 37° 09’ 1050
Myr Mohammadyar Azarbaijane Gharbi cold arid 45° 31" 36° 57 1360
Ngd Naghadeh Azarbaijane Gharbi cold arid 45°23' 36° 57 1383
Nhv Nahavand Hamedan cold arid 48° 30’ 34°35' 2916
Osk Osku Azarbaijane Sharghi cold arid 46° 04' 37°55' 1579
Pir Piranshahr Azarbaijane Gharbi cold arid 45°07' 36° 41’ 2505
Prs Pars abad Ardebil cold semi-arid 47° 55 39° 38 46
Qza Qazvin, Abyek Qazvin cold semi-arid 50° 31’ 36° 02 1366
Qzm Qazvin Qazvin cold arid 49° 59’ 36° 16 1390
Qzn  Qazvin, Nezamabad Qazvin cold arid 49° 50/ 36° 16/ 1369
Qzs Qazvin, Sharifabad Qazvin cold arid 50° 07" 36° 11" 1264
Rst Rasht Gilan moderate humid 49° 35’ 37° 16’ 2
Shd Shahin dezh Azarbaijane Gharbi cold semi-arid 46° 33’ 36° 40’ 1838
Shn Taleghan, Sohan Tehran moderate humid 50° 38’ 36° 12/ 1895
Shs Taleghan, Shahrazar Tehran moderate humid 50739’ 36° 14 2330
Sms Somee sara Gilan moderate humid 48° 18’ 37717 13
Sof Sofyan Azarbaijane Sharghi cold semi-arid 45° 58’ 38° 16 1505
Thl Tehran, lavasanat Terhan moderate semi-humid 46° 27’ 35°25' 1781
Tls Talesh Gilan very humid 48° 54' 37° 48’ 72
Tof Toyeserkan, Falakeh Hamedan cold arid 48° 30’ 34° 47" 1873
Toy Toyserkan Hamedan cold arid 48°26' 34° 50 2060
Tst Takestan Qazvin cold arid 49° 42! 36° 30’ 1323
Zia Zia abad Qazvin cold arid 49° 26’ 35° 59’ 1423
Znj Zanjan Zanjan cold semi-arid 48°29' 36° 39’ 1959
Znk Zanjan, Kushkan Zanjan cold semi-arid 48° 27 36° 41 1706
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Figure 1. Geographical distribution of sampled areas
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Figure 2. Isolates frequency based on altitude
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Figure 3. Isolates frequency based on climates
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Table 2. The list of sampled sites free of walnut anthracnose

aakaie Ol Jle aadais Ol Jle
Collection site Province Year Collection site Province Year
Dehnazar Kerman 2008 Arak Markazi 2008
Dehsardo Kerman 2008 Khomain Markazi 2008
Bozjan Kerman 2008 Tafresh Markazi 2008
Fathabad Kerman 2008 Esfahan Esfahan 2008
Khabar Kerman 2008 Shahr-e Rey Terhan 2008
Jalilabad Kerman 2008 Tehran, Hesarak Tehran 2007-09
Qom Qom 2008 Sari, Pahneye Kala ~ Mazandaran 2008
Gorgan Golestan 2008 Shabestar Azarbaijane Sharghi 2007-08
Mahallat Markazi 2008 Karaj, Gohardasht Tehran 2008
Miyaneh, downtown  Azarbaijane Sharghi 2005-10  Karaj, Rahahan Tehran 2008
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Figure 4. Regression of disease index and the day of acervulus formation
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Table 3. ANOVA table of disease index and the day of acervulus formation in studied isolates

Slay o 5Kl
Ol b ae @150 e s MLS.
S.0.V. D.F. Solem o> Jag ol JoKi3 53,
Disease index The day of acervulus formation
4|1 Isolate 75 2.5] % 8.50%*
L= Error 152 0.14 1.63

Total 227
Js

JARARSRWANTE) QOS5 PV PUYS Y I S P USRS PNV CH JUVEL RS

AN FE RN N
C.V.=17.52 and 12.34% for disease index and the day of acervulus formation, respectively
**: Singnificant at 0.01 of probability level
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Table 4. Pathological characteristics of studied isolates adlas 5,50 sraldr ol3g ben s S5 — & Jod>
el 9 ] Lasls 395 ] sl 540 el 395 ]
e s T L e T L e e ST e 4
Discase index  acervulus Disease index acervulus Disease index D2Y of acervulus Discase index  acervulus
formation formation formation
Abk 1.28 15.00 Gnj 1.51 16.00 Mdk 1.93 15.00 Qza 1.61 15.30
Abs 1.30 16.00 Grm 0.38 1930 Mdo 1.17 15.00 Qzm 2.28 14.30
Ahr 1.15 17.30 Hmd 3.11 1430 Mia 1.22 15.30 Qzn 2.89 14.70
Ajb 0.66 17.70 Hsh 2.11 14.00 Mib 1.09 17.30 Qzs 2.89 14.00
Ajd 0.81 17.70 Ile 0.26 19.30 Mij 095 15.70 Rst 1.06 16.70
Ajm 0.34 17.30 Ik 0.41 16.30 Mir  1.18 15.30 Shd 0.81 16.00
Ard 1.85 14.70 Ilm 0.39 17.00 Mlk 1.69 15.30 Shn 0.35 18.70
Arf 2.64 14.00 Iz 0.54 16.00 Mrd 2.74 14.30 Shs 0.83 15.00
Aro 291 14.70 Jol 0.65 16.30 Mrg 1.39 15.30 Sms 1.45 15.70
Asa 2.30 14.70 Khd 1.99 1470  Mrs 1.51 15.70 Sof 1.78 14.00
Asl 1.77 15.00 Khf 0.93 16.00 Mrv 2.70 14.00 Thl 3.52 13.70
Azr 0.92 17.70 Khm 243 1430 Msh 041 19.70 Tls 0.94 15.30
Bnb 0.56 18.30 Krk 0.29 1770  Msl  0.32 21.70 Tof 1.17 15.70
Did 1.30 16.30 Krp 1.46 1630  Myr 0.78 16.00 Toy 3.58 13.30
Dlh 0.39 19.30 Kss 2.63 1430 Ngd 0.55 16.00 Tst 3.52 13.70
Eag 0.60 17.00 Lhj 0.88 15.00  Nhv 3 15.00 Zia 1.66 15.30
Fmn 0.44 19.30 Lhr 1.07 1500 Osk 1.67 14.70 Znj 2.24 14.00
Ggt 1.15 15.70 Mdb 1.52 15.00 Pir  0.81 15.70 Znk 1.93 14.00
Glv 0.33 18.00 Mdd 3.32 13.30 Prs  0.80 15.70 Control 0.09 15.30

JJL@Y/'-\ J})ﬂi&u BESIS) AoV vﬁ‘)é)[*f u.ﬁ;-L.ust.:LSDs%

LSD 5% for disease index and the day of acervulus formation is 0.6057 and 2.06, respectively

andlan 35 30 GLadliul 55 Ciliee laasld 53 Iyl JoKi5 555 5 2liobon a3l bty 420 — 0 Jpdr

Table 5. ANOVA table of disease index and the day of acervulus formation in studied isolates in studied provinces

Sl o Sl
S ks e @3l a3 MLS.
S.0.V. D.F. oo pa5 s dsspel JeK25 55,
Disease index The day of acervulus formation
«lu> Isolate 11 6.13%%* 15.76%*
L= Error 216 0.66 3.37

Js Total 227

TAIY 5TV o S Jss el LS5 505 5 Solan L i o

AR RSN,
C.V.=10.71 and 9.03% for disease index and the day of acervulus formation, respectively
**: Singnificant at 0.01 probability level
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Figure 6. Comparison of the day of acervulus formation in isolates derived from difference provinces
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