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Table 1. Variance analysis of the fungicidal effect of Welgro® in controlling blast disease on Hashemi rice in Rasht and Astaneh-ye

Ashrafiyeh
Index Rasht (1400) Astaneh-ye Ashrafiyeh (1395)
Mean squares F Value Pr>F Mean squares F Value Pr>F
Leaf blast 1.66 14.38 0.00 1.21 18.17 0.00
Node blast 3.44 16.29 0.00 1.66 1.78 0.19
Neck blast 17.69 68.56 0.00 1.08 40.25 0.00
Panicle blast 22.84 2.94 0.06 1.32 25.99 0.00
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Table 2. Mean comparison of different indices of blast disease in evaluating the fungicidal effect of Welgr0® in controlling blast

disease on Hashemi rice in Rasht and Astaneh-ye Ashrafiyeh

Rasht (1400) Astaneh-ye Ashrafiyeh (1395)

Treatments Leaf Node Neck Panicle Leafblast Nodeblast Neckblast Panicle

blast blast blast blast (%) (%) (%) blast

(%) (%) (%) (%) (%)
Control (water) 5.81a 5.75a 11.62a 67.85a 11.31a 24.71a 16.26a 19.86a
Tricyclazole 0.5 kg/ha 4.28¢c 3.98 bc 6.08c 63.67a 447b 12.5a 7.74¢c 10.09¢
Welgro®0.5kg/ha 5.18 ab 321c 9.01b 67.10a 8.55a 17.16a 14.26a 18.71a
Welgr0® 1 kg/ha 4.80 bc 4.6b 8.31b 64.39a 5.24b 21.44a 11.59b 14.02b
Welgr0®2kg/ha 4.30c 4.35b 7.15¢ 62.14a 4.67b 17.53a 9.25bc 11.21bc

-Data are the means of four replications. Treatments with the same letters do not differ significantly (P<0.05) according to Tukey test

(P<5%).
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Table 3. Variance analysis of yield and yield components in evaluating the fungicidal effect of Welgro® in controlling blast disease on

Hashemi rice in Rasht and Astaneh-ye Ashrafiyeh

Index Rasht (1400) Astaneh-ye Ashrafiyeh (1395)
Mean squares F Value Pr>F Mean squares F Value Pr>F
1000-grains weight 1.91 7.02 0.00 4.11 18.50 0.00
filled grains 7.42 33.00 0.00 121.80 5.16 0.01
empty grains 7.42 15.10 0.00 2.84 2.11 0.14
yield 1705.36 0.78 0.55 7438.32 8.86 0.00
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Table 4. Mean comparison of yield and yield components in evaluating the fungicidal effect of Wel gr0® in controlling blast disease on

Hashemi rice in Rasht and Astaneh-ye Ashrafiyeh

Rasht (1400) Astaneh-ye Ashrafiyeh (1395)
Treatments
1000- Filled Empty  yield(gr)/ 1000- filled empty yield(gr)/
grains grains grains m2 grains grains in grains in m2
weight (gr) (%) (%) weight (gr)  apanicle  apanicle
Control (water) 23.60b 83.00d 17.00 a 468.78 a 23.15¢ 78b 15.58a 440.75¢
Tricyclazole 0.5
2522a 86.50a  13.50c 521.88a 25.33 ab 9la 13.55a 519 ab
kg/ha
®
Welgro™ 0.5
24.07 ab 83.75cd 16.25ab  492.23a 24.68b 81ab 1423 a 464.25bc
kg/ha
Welgr0® 1
24.42 ab 84.25bc  15.75ab  497.50a 25.03 ab 89.5a 13.48a 518.5ab
kg/ha
Welgr0® 2
25.12a 85.25b  14.75bc 513.85a 25.83a 84 ab 14.15a 5445a
kg/ha

-Data are the means of four replications. Treatments with the same letters do not differ significantly (P<0.05) according to Tukey test

(P<5%).

I 1)

.

Aol Loyl 8 53 a8 el Lo ()83 1 bl 2len 55 o= (0B SLacs e 3l s (e ) R g0 Sl Sl
Bl b 5 S 281 (S55e8 s 4 olem Ll 0 5don ks Dl s e il 0B (555 5 oo
R T L e o Lo LA T Y W C o P P VR W PR
S S 3l eslil (g lesy cpl b o3sle s hss cp 3dshine 31 (SG Sl J13y53 2 (gloy 5 Sl 3l 0T I8 g



AY OblSen s 53l o 590+ e ®9,89 <S5 DS
WP Jg30SKmns 5+ Joo Dby «PoY+ SC daly 5 S ToVO WP 55305 3) SOl oy 0550 Sl oot
5 e o) 0 Solowt ol U g (B + BC 3555530 5 ToVO WG U355 + s sl omSslis 5 <% VYO
(Kunova efal., Az ol sl 53 g Sy g ke ool = 3 La 257 56« S1 .(Nourbakhsh, 2020) Liledls 4o
4 Cunglio 5y 51 6 S5kom 5l 45 25 o0 i Lol et J5m Sy (ko il 53 (e )5S (SlaSS7,6 5 2013)
alox 3 ASZB i 4 Cuoslie opd 03 IS SIS b sls 53 b 21576 (sole Jole )l Cuma 5 ESE B
(Ishii, Cowl sl 5,158 P. oryzae GJGJJ 9 sl oS53 s (..U'I.J.;ULS Y539 5 9321 ¢t ‘MLAKFSL;SG)G
3 Caaglie polde a8l 5 5 5 o ploaned J RS 4 Sy (6 5loy g e Lol Sy .2015; Zhang et al., 2006)
Jo sl 0d5l53L 5 (MBD "0p0Me sy edisSiles «(QoD) o 5i5sS ()5 odiS)lge glaes S 4 late (sla 2576
Il 53 L ATl 4 S Shllory Cpmosr 53 Coaslie g G 51 (D' Avila et al, 2021) Sl 0l (DMD) "oy gosdlizes
o Sl Jole )6 (slaslis andlas o Madle sl 3131 ) 550 |y 03 (gpmw 31 5 48,55 S5 gy 2 3090 535S
@ Sl Solen IS Gl DB B pleslu Slme Jad Gla 1S )B ls 5o Cenl el pll 2 gladle o
ans w3l iy 95S1 5 Al g0 S Glpl S VPPIVAIYY 556 53 S B )l JoMSKws 5 (PS8 S
Sldaline 5,8 oo 13 eolinul 350 508 Jlods T Ol 3 e cl:..uy o Cas Solows 8 ke 4 aS o
o b a8 Balo )T G S 53 5 ol gy 53 Sl o3y (S B pl DS el sdins glLis 5| gladlu gl 30
Ol 53 4l 5 03,5 iy S Sl olo (ST L3 0 oSboonw S5 HWSmnis 5 S L LS 53 0SS 0
CEIYA 5 s VF v Jl s Sy ol 5 5 daoys V418 5 VIVE YO OFFY o5 4 Y¥A0 Jlw 5 b il il
Jlw 3y aliss 5955 ol S Cod (5slew uiSGJLS ol aS Gosb 4 ag el Bl i 5 o) PVIAD AVEY (F/AA
5 o g 3 VF e Jle s 5 oy FANA 5 OY/FA CFAFY 8 [FYV 3 5 w0 adSlalen] ol b 53 1740
35sn aseion Il 53 (SLaesls anglio 5l a5 plailon 303 2alS Aals &) G Ao ys FVF 5 FV/Y XFFI5 YSIY olse &,
bl YL 55 51 s (Sole Jolo sl Bl a8l i 93N 5 S DS b gy SIS
Sl 3 oS 5 Caeslin g w5 gy (SlaediS)lge dile a2 30 51 ) S oalinal 5 Sl Sl y55 5 1 sl
@l malS ol 4l sasls Conex (S8 S 5,8 wslsl b (Salman et al., 2022) Cl 04l P. 0ryzae Comez
G s ol ol 5 gl oo adlate LI Comarm 4 S 5 0l 0dS 1y Siley Comasm 55 03 208 Oy ooty pslie glaslss
ars Jl 5 Sle 7B Comar 53 LS B  Conslis jlpen 45 bl 1 558 o ploy CBIS L 2576 S LK
58S axdlas 5 il 3550 0 b Sla ST B e 5 S5 iS5 ST B (A8 s G 5l ol (655 50 o
3,8 g Y Slidos LB bl sl Sl a5 5 S o5l 4 s B 7 51 (s 055 8L Cogr 03 (530 )
s 48315 L0 el (55 15 s 2 390 S 53 0 SLS 55 5 S b S b @5 805 oS5 DS ks ol 5o
4 A0 Jlo s a8l il gl g )3 5 4 1y adiss 5 93,8 iy « S Ceadly (Solowy SESZ B ol SUSa 55 05508 55
Loy AEN STAIEE CYEIYY CYOIVY e s VE 2+ Dl 53 Caiy ool s 535 oy FFI0 5 BTNV Y4/ 40 DAY 5

Bl pals dald g oo
5ele 5 as AYAL S IYAA sladles 55 (Ldlians s Al ous Clabloes (slaslass 55 S il 53 3o G 5o
S s YYIYO 514 53,8 Soadl o3 0F 508 sy Coudl cdeoys VY 5Y/54 S, coudl L;)L«ﬁm,uf;}ﬂcb

1 Quinone Outside Inhibitor (Qol)
2 Melanin Biosynthesis Inhibitors (MBI)
3 DeMethylation Inhibitors (DMI)



Vo) Olime) V) als /(S ppolS )5 g Slidss  AA

VEPA 5 $19Y 35 a0 g0 o 53 Bl Sl Dl Il e 53 s 51 sy VEIYO 5 $Y/0 iy
Sl Ao ys YIFY iy 53 Sl (5 lew dey 4 ST VYAA L 55 .(Padasht Dehkaei etal., 2015) Aé 518 dusys
(Naimi et al., 355 b3l BB el 53,5 Cadl (5l dao s g olS gl o o 55 (Solay sk ps s 4y Lol s
OIVO DI s 5 a0 Sy oliw gl 3 alogm 5 03,5 s oS Codl (6 ko Q;J}JTCJMO&A ol agss 53.2019)
(Naimi et al., 2019; Padasht \YAA 5 \WAY Jlu 31 i S Sl (6 lewy S aS Ul (6, Soil bl dusys FVIAD 5VV/PY
o (S ey (6 5lams s ol jlas (SogTus;9) W A0 Jl 55 iasss (aed slaodls 5l S 5 Dehkaei et al., 2015)
S alsr 5 Ol ol s aals Sy (golo oS 5 552 50 (VAIAS 5VP/YE YEIVY OVYY s S actoss 5035
53 5 5 el Sy 555 e Ol 5 5 Sk Dl s S ) el 15 s (5l ¢ s Ty by o3 el
Al addate 55 53 Dbl sl Jlw 53 53 alsr 5 ST daal 53 Sl Joay Kl oo ool 53 Sy (Solo Aoy
S bl 5 ) gl e 53 Sl o e 53 (el bsless s S Cadl (65l S Olie Jl- 2l U
© 5,55 S5 Sa £ S 53 Sl 53 4033 OAIV Y 5 YOIVY 5 U iS5 5 S B slad 53 Ao s £0/FV 5 YPIY
33 S 5 J3)WSans 5 S0 Sled 55 58 53 Sy Sl (sl SRS o3 dad o Ol gl oy shailen ol ealie
FB Comer (SC53 55 55 Sl I l5 oo el 535 ad Bl T 3 S Sty 53 (@ Sy oS5 LS s 0 SHlS
Sl 3 208 Sl Sy 53 (S30T o s 5 on iy Sl (g lem 390 3 b adlaie 55 el 53 ST I 515 5 Solewy
3 235 oS 3550 00l 3 il Al SoalTdos malS s Sl 3 ol ore Sy gy OS7B sbnles Lol ooy 485
S5 s 3 5 93 5 AL 3 Sabge Sy 53 @5 805 S5 liSta 53 p SokS os i 4S5 b 3 U
JoSo Dot e 5 555 P9 S5 andllae ity ol e |y A Sl (Soloy S8 Ol (i 50992 %5 S5 oS5
0SS 35 0o 425,505 S5 P loes Dl 3 oty Sl (g i 450l 0L rodln 08 05 S 5 (05 2,5
S rals Aol Y5 5 S bk 51 .(Shokri Vahed, 2018) A% sdaliue (sS55I oy 55, YO 5V F )3 JLSa o
3352 Sl paels Ll ud a5 S o i Al 25 elS ol Gaciand (35 g i Sl (5 )len
3,505 S5 e s r;‘}l:s‘}.’) SS G il alS -l Ly L(Padasht Dehkaei et al., 2015) Coasl 0 (3l (6 5low 42 55
Lol s g 5 naomty 51 ol8l s 4 015 e Sy Gl s 53 S5 0l SIS 53 0, S5LS 1o ol 0 S
@SS ol bl Bl S5 ol S 5o 0 SElS 53 5 G e 53 2 Sl ol slaiend 5o sl (6 5les
b alsa Slaelll 5SS Glls 530S 55 Ceadl Solery S8 Sl 0kl S Sla S 7 5l plUS e S 55l a5
L5 S0 oS Bl ol gladny 45 Sl eoly Dol by ki 8S0T glaigl s S (sl S0 Ssle a5 4o
oo 53 S oloy U8 53 35590 (S 1S 7B IS e 535550 (5LeadSs oo g 40 Al 13 T Sl 51 dnBD
2348 pshilen 535 (Sa5L L aslias e Glay o o @il e 53 dies (6 ity (ST s s o olS ol
aslesd (soled 53 1y ks 5l (6 by Ao 5 CBL an i (6 5y oo 5 OIS L iy CoDs ()l 3550 00 0 llis oS
Sl (g oloy sl () 0 (Sl Lol an Jamd 0L (sla S,k ST aS das o gLiS (slas 3o Slaalin 5 S 03T
Jamis 53 Do SVob L S 5 alsp 5 O il Sl oy asadiss b 53 Sl 4z b ol o SRl
S8 o5 s 5 Bl Sls slae 8L sy Sy s 51 (6,8l (1 Sl p3Y by sl Jsltze 5 el 0oy 5508
Ses 53 GRle T 0o 53 2 53 33,5 S (g oloy U8 Glie o Aoy w35 e tuddl oY Sl ol ¢l
4 ol (oo S8 Oliee (it A odalin @ S oS5 S 55 0 S kS 55 Caid 55 w5 U5 WSnis 5
L ol sne oot ASB slaslass 53 Sy 5 baals Aoy diz pa s b5l Sl 55 (et 53 4Bl 5
LA 1 o 2o Sy 53 Jgaames 3 Shes 3 gime I3l nan (oLl Blod 31 LT 51 S g oy 55 Lol il OMes| sl




A] OblSen s 53l o 590+ e ®9,89 <S5 DS
Py S5 S5 S 3 0SS 93 5 SO s 5 S5 3ISKn(s 5 S 45 ol b Sl (glaassly SV aoms el
Slioledl js das e ol o5 ol slaesls aS bl us & SS 5 gz 3 Shas ls cae Jolidl Cor
0 S535 sl 3Shee el 55 Sas 5 Cudly (5l J S 53 S 55 0SS 55 Coni b @5 805 oS5 LIS lee o
ol I8 53 (Sl sime Ml (LT Bl 5135050 ploaw 53 «diy 53 05,8 Sl oy 5 590 J)WS s 5 SS6
3 US55 slesd 55 Sss 5 slaails do s bl Bl 5la 81555 Shas shiml 53 i sdaline Ll gls Sl
Fo S 53 3,8 es 5 il Jlpn 03 Bld o Lol a5y 5 K05 (oS5 5 53 p LS 55 o 5l a8 5 b 5 4 Sl
iler I %,Q,;,;;)m,;r;,gsygn,_w;,u)&)z;wd\;\ A edaline LT o (6l e Sz =
ool ol 53 ol st gl 0 S a5 4SSl s Lol ol SUSGe 5o 0SS 05 o b D DS 5 A5 00
5l 57 S (S5lews 552 Sl Sl g 25 e 53 ST 535 oS BulesTas )50 53 Sl (Soley S aS U
0SS o s b S5 S8 4y 5,805 oS5 L5 6 005 )13 Sl Sl 55 (g oley 5 AL bl 0L 5
Sl YL S Sl (golew 45 el 53358 0 405 W Solon S (Sl oo 4 S 50 1S s
03 Bl g Bl s atel3 5 (555 5 o i 53 SIS L B S5 S5 05 3lin] Sats 5 00 Gle 3 S 2 )
Rl b sl 5o Sl (g olo Sl ST HB Cusslie Ly s 4als 50 dily g oS D (G slay Db oS sl
23 TR a5 oy b sn 0l oDl o5l la Sl s 4 Caeslie 5 55 B s 5 0l B ez a S 7B
Gl Lails (555 L) oyl i 5 4t Cooidly gbelas 3,2 5 o AT Slaibl G b oo jos Ysane 5528 Jlad
S 53 i s BB Jyaamen Sl b 3 losen b 5 (S35 o 40 s S 6 skl el o ol )3 48
S sk 430 Jmamms S gl (5 ka3 7 LBl meslin sl 4 35 W5 n s o) 53 e S B0 8
LB Hlirzy 5 e S <D o 5 (6 s Ao ) SGEH DN ammes 51 (6l A5 (1 (e S8 S )B ns
.(Ghorbani, 2007; Ghorbani et al., 2004; Gopi et al., 2020; Marine et al., 2016; Van Zwieten et al., 2007 ) Cuwl 0L LWV
(YL Sl ,2)18) 0 4o 5 Cod 5 (Slios o a5 pke 55,8 a5 55 &0l 4 Sl 3Y oo DS 50,008 5
588 ol e S S B 218 50 05 o dao B L5 ned 4y 35 (S mmelS 51 s LS n ¢ gn SLa S B

3303 S bl

el;.c

Couch, B.C. & Kohn, L.M. 2002. A multilocus gene genealogy concordant with host preference
indicates segregation of a new species, Magnaporthe oryzae, from M. grisea. Mycologia, 94(4): 683—
693.

D’Avila, L.S., De Filippi, M.C.C. & Café-Filho, A.C. 2021. Sensitivity of Pyricularia oryzae
populations to fungicides over a 26-year time frame in Brazil. Plant Disease, 105(6): 1771-1780.

Datnoff, L.E., Elmer, W.H. & Huber, D.M. 2007. Mineral Nutrition and Plant Disease. American
Phytopathological Society (APS) Press, United States of America.

Disthaporn, S. 1994. Current rice blast epidemics and their management in Thailand. Rice Blast Disease,
321-332.

Filippi, M.C.C., Da Silva, G.B., Silva-Lobo, V.L., Cortes, M.V.C.B., Moraes, A.J.G. & Prabhu, A.S.
2011. Leaf blast (Magnaporthe oryzae) suppression and growth promotion by rhizobacteria on
aerobic rice in Brazil. Biological Control, 58(2): 160-166.

Ghazanfar, M.U., Wagas, W. & Sahi, S.T. 2009. Influence of various fungicides on the management of
rice blast disease. Mycopathologia, 7(1): 29-34.



VFo) Olime) V) Al / (S polS )5 g Olidss I

Ghorbani, R. 2007. Reducing copper-based fungicide use in organic crop production systems. In
Handbook of organic food safety and quality (pp. 392—412). Elsevier.

Ghorbani, R., Wilcockson, S.J., Giotis, C. & Leifert, C. 2004. Potato late blight management in organic
agriculture. Outlooks on Pest Management, 15(4): 176.

Gopi, R., Avasthe, R.K., Kalita, H., Yadav, A., Das, S.K. & Rai, D. 2020. Eco-friendly management of
tomato late blight using botanicals, bio-control agents, compost tea and copper fungicides. Indian
Journal of Agricultural Sciences, 90(1): 35-9.

Graham, R.D. 1983. Effects of nutrient stress on susceptibility of plants to disease with particular
reference to the trace elements. Advances in Botanical Research, 10: 221-276.

Graham, R.D. & Webb, M.J. 1991. Micronutrients and disease resistance and tolerance in plants.
Micronutrients in Agriculture, 4: 329-370.

Harker, C.L., Ellis, T.H. & Coen, E.S. 1990. Identification and genetic regulation of the chalcone
synthase multigene family in pea. The Plant Cell, 2(3): 185-194.

IRRI. 2013. Standard Evaluation System (SES) for Rice. IRRI Los Bafios, Philippines.

Ishiguro, K. 1994. Using simulation models to explore better strategies for the management of blast
disease in temperate rice pathosystems. pp. 435-450. Rice Blast Disease. R. S. Zeigler, ed. IRRI. Los
Banos. Philippines.

Ishii, H. 2015. Rice pathogens in Japan. pp. 341-354. In: Ishii, H. and Hollomon, D.W. (eds) In
Fungicide Resistance in Plant Pathogens. Springer Press, Japan.

Izadyar, M. 1984. Comparison of effectiveness of some fungicides on control of rice blast. Iranian
Journal of Plant Pathology, 20 (1-4): 35-45. (In Persian with English abstract).

Jamali Zavareh, A.A.H., Sharifi Tehrani, A. & Izadyar, M. 2003. Application of systemic fungicides via
rice root and investigation on their effectiveness and durability for control of rice blast disease.
Iranian Journal of Plant Pathology, 39: 47.53. (In Persian with English abstract).

Kazemi, H., Dalili A. & Hoshyar Fard, M. 2016. Study on the efficacy of Isoprothiolane 40% EC (Fuji-
one) fungicide in control of rice blast disease. Iranian Research Institute of Plant Protection Press.
Iran. (In Persian with English abstract).

Kim, C. K. 1994. Blast Management in High Input, High Yield Potential, Temperate. Rice Blast Disease.

Kingsolver, C. H., Barkside, T. H. & Marchetti, M. A. 1984. Rice blast epidemiology. Bulletin of the
Pennsylvania Agricultural Experiment Station. 853 pp.

Khosravi, V. 2017. Investigation on effectiveness of Bordeaux Fix® on rice blast disease in the north of
Iran. Rice Research Institute of Iran Press. Iran. (In Persian with English abstract).

Khosravi, V., Naeimi, S., Moumeni, A., Nasiri, M., Rostami, M., Osku, T., Omrani, M., Darvishzadeh,
N. & Zare, L. 2011. Investigation on effectiveness of Nativo® 75 WG, and Fuji one® 40 EC on rice
blast disease. 20th Iranian Plant Protection Congress. 25 August. Shiraz. Iran, p. 219.

Krishnamurthy, K. & Gnanamanickam, S. S. 1998. Biological control of rice blast by Pseudomonas
fluorescens Strain Pf7—14: Evaluation of a marker Gene and formulations. Biological Control, 13(3):
158-165.

Kulmitra, A. K., Kumar, V. B. S., Thejesha, A. G., Ghosh, A.& Sahu, P. 2017. In vitro evaluation of
fungicides against Pyricularia oryzae (Cav.) causing rice blast disease. International Journal of
Chemical Studies, 5(4): 506-509.

Kunova, A., Pizzatti, C. and Cortesi, P. 2013. Impact of tricyclazole and azoxystrobin on growth,
sporulation and secondary infection of the rice blast fungus, Magnaporthe oryzae. Pest Management
Science, 69(2): 278-284.



A OblSen s 53l o 590+ e ®9,89 <S5 DS

Marine, S. C., Newark, M. J., Korir, R. C. & Everts, K. L. 2016. Evaluation of rotational biopesticide
programs for disease management in organic cucurbit production. Plant Disease, 100(11): 2226—
2233.

Matsumoto, S., Kozaka, T. & Yamada, M. 1969. Pathogenic races of Pyricularia oryzae Cav. Asia and
Some Other Countries. Bulletin of National Institute of Agricultural Sciences, 1-36.

Naimi, Sh., Khosravi, V. & Khoshkdaman, M. 2019. Study on the efficacy of Evet® (75% WG), Marco®
(75% WG) and Tilma® (37.5% SC) fungicides with active ingredient of tebuconazole +
trifloxystrobin for control of rice blast disease in Northern Iran. Final Report, Iranian Research
Institute of Plant Protection. Iran. (In Persian with English abstract).

Notteghem, J. L. 1981. Cooperative experiment on horizontal resistance to rice blast. Blast and Upland
Rice: Report and Recommendations from the meeting for International Collaboration in Upland Rice
Improvement Los Bafos. 1981, International Rice Research Institute, Los Bafios, Philippines. 43-
51.

Nourbakhsh, S. 2020. List of important pests, diseases and weeds of major agricultural products,
pesticides and recommended methods for their control Iranian Research Institute of Plant Protection
Press. (In Persian).

Okhovvat, M. & Sharifi Tehrani. A. 1995. Effect of few fungicides on rice blast disease and
determination of the time of use. Iranian Journal of Agricultural Sciences, 16 (3):35-42. (In Persian
with English abstract).

Ou, S.H. 1985. Rice Diseases. 2" edition. Common Wealth Mycological Institute. Kew Survey.
England. 380 p.

Padasht Dehkaei, F., Khosravi, V., Dodabeinajad, E., Pourfarhan, H. & Dariush, S. 2012. Efficacy of a
mixture fungicide tricyclazole + thiophanate methyl in comparison with some commonly used
fungicides in controlling of rice blast disease in northern Iran. Cereal Research, 2(4): 317-328 (In
Persian with English abstract).

Padasht Dehkaei, F., Dodabeinajad, E., Pourfarhang, H. & Dariush, S. 2015. Study on the Effects of
Blast Disease (Pyricularia oryzae) on Yield of Rice under Field Condition. Journal of Iranian Plant
Protection Research, 28 (4): 547-554. (In Persian with English abstract).

Pooja, K. & Katoch, A. 2014. Past, present and future of rice blast management. Plant Science Today,
1(3): 165-173.

Rao, K.M. & Manibhushan, R. 1994. Rice blast disease. Daya Publishing House. Delhi. India.

Salman, E.K., Ghoniem, K.E., Badr, E.S. & Emeran, A.A. 2022. The potential of dimetindene maleate
inducing resistance to blast fungus Magnaporthe oryzae through activating the salicylic acid
signaling pathway in rice plants. Pest Management Science, 78(2): 633-642.

Shokri Vahed, H. 2018. effects of Welgro fertilizer containing micronutrients (zinc and copper) as a
supplement on quantitative and qualitative yield of Hashemi rice. Rice Research Institute of Iran
Press. Iran. 21 pp. (In Persian with English abstract).

Siddig, E.A., Ahmed, M.I., Viraktamath, B.C., Rangaswamy, M., Vijayakumar, R., Vidya Chandra, B.,
Zaman, F.U. & Chatterjee, S.D. 1998. Hybrid rice technology in India: current status and future
outlook. pp. 311-324, In: Advances in Hybrid Rice Technology. Manila (Philippines), International
Rice Research Institute.

Skamnioti, P. & Gurr, S. J. 2009. Against the grain: safeguarding rice from rice blast disease. Trends in
Biotechnology, 27(3): 141-150.

Teng, P.S., Klein-Gebbinck, H.W. & Pinnschmidt, H. 1991. An analysis of the blast pathosystem to
guide modeling and forecasting. Rice Blast Modeling and Forecasting. Selected Papers from the
International Rice Research Conference, 27-31 Aug. 1990, Seoul, Korea Republic. 1-30.



VEoN Olime) V) A/ (S0l 50 (oo Olidss A

Torres, C.Q. & Teng, P.S. 1993. Path coefficient and regression analysis of the effects of leaf and panicle
blast on tropical rice yield. Crop Protection, 12(4): 296-302.

Van Zwieten, M., Stovold, G. & Van Zwieten, L. 2007. Alternatives to copper for disease control in the
Australian organic industry. Australian Government Rural Industries and Development Corporation.
RIRDC publication. Australia, p. 31.

Wasimfiroz, M., Hosagoudar, G. & Narayanaswamy, H. 2018. Management of leaf blast and neck blast
of rice caused by Pyricularia oryzae under field condition. Journal of Pharmacognosy and
Phytochemistry, 7(2): 968-971.

Webster, R.K. 1992. Compendium of Rice Diseases. The American Phytopathological Society (APS).
St. Paul, MN.

Yang, K., Im, Y., Chung, G. & Cho, B. 2002. Activity of the Arabidopsis blue copper-binding protein
gene promoter in transgenic tobacco plants upon wounding. Plant Cell Reports, 20(10): 987-991.

Zhang, C.Q., Zhu, G.N., Ma, Z.H. & Zhou, M.G. 2006. Isolation, characterization and preliminary
genetic analysis of laboratory tricyclazole-resistant mutants of the rice blast fungus, Magnaporthe
grisea. Journal of Phytopathology, 154(7-8): 392-397.



Journal of Novel Researches on Plant Protection
(Islamic Azad University, Shiraz Branch)

ol 2022-11:79-93

Study on the fungicidal effects of WELGRO®
Cu+Zn in controlling rice blast disease
under field condition

Hadis Shahbazi*, Fereidoun Padasht, Faramarz Alinia, Seyyede Akram
Mousavi Qale Roudkhani

Plant Protection Department, Rice Research Institute of Iran, Agricultural Research,
Education and Extension Organization (AREEO), Rasht, Iran

(*) ha.shahbazi@areeo.ac.ir

Abstract

Rice blast disease caused by Pyricularia oryzae Cavara is considered the most
damaging disease of native rice cultivars in the north of Iran, so its chemical
management has a special priority. In this study, the efficacy of 0.5, 1, and 2 kg/ha
of WELGRO® (34.5% Copper and 37.3% Zinc) in controlling rice blast disease in
comparison with 0.5 kg/ha of Tricyclazole (75% WP) were evaluated in field
conditions in a randomized complete block design with four replications, in Astaneh-
ye Ashrafiyeh and Rasht. For this purpose, Hashemi seedlings were transplanted at
a distance of 20x20 cm in the 4x5 m plots. Treatments were applied at the first
appearance of disease symptoms in the region for leaf blast and after heading for
panicle blast. In the control treatments, water was sprayed. Leaf and panicle blast
disease percentages were assessed seven days after the first spraying and one week
before harvest, respectively. The results showed that the concentration of 2 kg/ha of
WELGRO® compared to the control not only reduced leaf, node, neck, and panicle
blast disease, 25.77, 24.22, 38.44, and 8.41% in Rasht and 58.70, 29.05, 43.11, and
43.15% in Astaneh-ye Ashrafiyeh, respectively, but also its efficacy in controlling
blast disease and its yield and yield components was very close to that of Ticyclazole.
It should be noted that the results of the present study were obtained in a situation
where the severity of the blast disease in the experimental field was not in an
outbreak state. If the disease is in epidemic conditions, not only the use of 2 kg/ha
WELGRO®, but also the 0.5 kg/ha tricyclazole is not efficient for blast disease
control. If a rice blast epidemic is not predicted, the use of WELGRO® in rotation
with other fungicides can control the disease, delay fungicide resistance, and also it
can be used in organic rice production.

Keywords: Chemical control, Efficacy of fungicide, Fungicide resistance, Organic
rice, Tricyclazole.
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