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Abstract

Downy mildew caused by Perenospora destructor is one of the most important onion diseases. In this research, the efficiency
of Poltiglia Bordolese (Bordeaux Mixture WG 20%) at the rate of three, four and five kg/ha and Infinito SC 687.5 (flopicolide
+ probamocarp) at the rate of two L/h used to control downy mildew of onion disease and compared with control. The
experiment was conducted in a randomized complete block design with six treatments in four replications in Jiroft and
Behbahan, Iran. The results indicated that, in terms of effect on reducing the severity of the disease, Poltiglia showed a
significant difference in compare with control. The comparison of effectiveness of treatments showed that it was related to
those of poltiglia five kg/ha which was 63.5 %. In case of Infinito fungicide which used in Behbahan and Jiroft regions, it was
61.97% and 53.22 %, respectively. The comparison of the area under the disease progress curve (AUDPC) showed that in the
control treatment with water spraying, this index recorded 21.4 and 20.1 unites per day in Behbahan and Jiroft respectively,
and in the control treatment without water; this index was 20.4 and 16.9 per day, respectively. It indicates the role of free
moisture in increasing the severity of the disease. The AUDPC index in Behbahan and Jiroft was 9.6 and 10 respectively, and
belonged to the treatment of 5 kg/ha of Poltiglia fungicide. The Poltiglia fungicide at the rate of four Kg/h is recommended
for controlling onion downy mildew disease.

Keywords: Copper fungicides, Downy mildew, Fungicide resistance, Onion, Protective fungicide

How to cite:
Najafiniya M, Eslahi MR, Azimi H, 2022. Efficacy of Infinito and Bordeaux mixture in control of Peronospora destructor
the causal agent of onion downy mildew. Journal of Applied Research in Plant Protection 11 (1): 37-47.


mailto:m.najafinia@areeo.ac.ir
mailto:m.najafinia@areeo.ac.ir

YA

w5 g bl IS, B I i)l Ol 5 b i

Sasie rle S5 50 63k Grae rigres g0 bl
Amanifar) slob s ,>! a5J (Martins et al. 2014) 65l J>ls
S Saan wle g macd GLs A3l Sagas (2017
S)ls (Fani et al. 2019) o ol aSU g cinojoumw
WGTS% S39,5) orsn| abezj| (o (slo iS5
tomay9 S ST WP3S%  CoglnsS)  eeyg S (ST
S mme DLaS 5 51 WP 95.43% (oo 39.295) Sl gons
s 2yl s (28 Gl len 5l ey b sl 0ot
.(Fani et al. 2019)

Solowr S5 Gl At G578 oSt Glnl o
Olee 4 ) RYsST 57,8 el oad (B yme 5Ly (89,0 S
s (Eslahi & Goudarzi 2020) ,bS» o s,54Ls -/f
2 55 5edlS 5 45Sesn ssniriasS] stenein sla S8
Sload 515 Jae Gly (90 Swbe il S
.(Abkhoo et al. 2012)

Sheslitul bsly (£9)0 Savher Srlow leend Sy
poms 2L Glalojl ()b ) el il Qlizl o iSE 6
S97 90 S S B b ool )3 eslitul Cu (2350l 5 o
Sbml sl aSl wilas oo S (g)lo S5 Cupde 4 S &
@ e elS 50 | A7 4 ol Jele Cuglie
Slhole uizmen g (J3o Bras JlL jo ol oloyl jelaie
5 ol b QB o (Jad 5l )15 &g sl wdg g ciS
S ol 925 psir bl o alis; g opmly Glacess
5 ol <) Sk Jsame Jad l g)ls wdy o)l cene
Sobort €505 (8l dels Jlomn e Iy 15 5] (binuss
Oyl Al oo S5 pae &g 50 5 Sl s (A Sasie
Sl 3l S

Slml (2bS pluil mha (59, Lilxe &Y Sy g pyo
Sl Elgil g5, il Grme 5 wi)ls 857,56 Cools 5 00,5
Fani) cool oo apogi slogas 9 (5 0 Ol o 51 L 5 0500
55, VE b can (157, ol 0,8 LS5 alols (et al. 2020
3,8 LSS lado slaws mSTas o)ljus £45 45 A g 0099 LSS
Fani) cool oo drogs Cog id U o el Jlo SO 0 ]
L JslS oo 057,68 25 G opl ,o (et al. 2020
L Poltiglia Bordolese sl L ol ;0 odigh s ol
S s il 90 byl 0,550 0ole 5 LY+ WG 5wV g0,

J Aopl Res Plant Prot

doddo
40 oads a4l sl g b ,o (Allium cepa L) ;Lo

Ll 00ls plas! gz @ 1) cage jlaws oKl oo il s

Peronospora z,B aus bwy 3l 3 Sode o ks

Golom 0 g iy g ool olx! destructor Berk.
el 53 3 slaissbons i riee (K1 il SIS i
5 s b (Jlod S5 osb e bl ;o o594 9 009
D)l (Wl g 0l SelS) (g oob e 3l (S5
(Darabi & Eslahi 2014) &S o 9,lg 3Ly Jaame 4 goyads
B osyy S5) gpan U oandS sbaps) Ojpo 4y (5)lom oe
g 0dd oS (pume oSy gt 5 LS (59) 0 (2lo)>
Ghalis vgie LS, JelS Sosis g pbxl
o9 9 008l (g 50 055 SIs U (6 7S ) 4 (s lon
Langston & ) wigd oo odss gy 4 S 5 gl o (slen o
e gaw ol 18 56 cou b (gl ol (Sumner 2000
S S8dee oS Cald 59 9 Egm (39 4295 S halS Sl S
(Scholten et al. 2007) 545 oo
@ )l Jole g8 Gialsz 5 @) ol ln a2
odg a8 ceul oolsplss Glidies Cawl o asllhe s>
2 ol s Saie glew bele g 8408 Lawgs 55l
0,0 A0 51 S s Cugb g 0,8 coluaz 0 Y (YL glos
.(Buloviene & Surviliene 2006) auS oo oy rals ol o
a0 V0 gl Lyls a5 ol ol §8ow een gl
VY los 50 59, o o JWoo 4 5 59, Soid S & o5 6l
el (2lhygml Sln sl Jlas Vb (oond Cusb) g a2 )0
Wl soliinl o 257,66 0,15 ales 5l ke slabs,
polie Al 5l ooliiul 5 coilS Fu )b s (uoglie (slooosS
Eslahi & Goudarzi ) <ol ool avos gl J,8 &lp
Sk ot J5S (sl S B 805 g (2020
Buloviene & Surviliene ) cos pdy oSl 3l adgs o J>ls
«(Palti 1989) JiluSgouws 5 JuuSYlie sl 257, (2006
5 Jeog, JoS1ysl «(Tahir et al. 1990) o5 ok Jaogay,
&olews JyuS sl (Ahmad & Khan 2000) e g,05 ST
Oleeds  ome poemw Nload Aoy Lo b Saaw
S5 S 5o 3 55 it 8l siiblona slo 257
05194 5 (s pgan (MCGrath 2006) cowl ool 4o gi 35 ,L>

$




OF V) YV-FY :(0) V) Lo p0lf o 0,15 sl ivs s

Y4

-F sleo Pl gazx,0 F1 oYL sleo iSTam LolieS ¢ Josize
95 5 (e YY+ oga> allls Sa)l lawgle w0
Ll 5l (950 St g)lons a4 (Sogll aisls sl (sac, 50
5o ddhte SIS @ 059, g2l 0)50 gwliilen Sledbl ol
OIS el 5o oolainl 5 50 08 ) .ol oals ools HLas Y Jgax
lslooys o8, <d,> 0 5 (Texas early white) coly J)
03,99 ;2 (W BWK Sl Slaslis wlwl ) o4 (Primavera)
olas Sladsd (Wlowds aslis 6l 4 oles s (6500
aiewd J3 s Sansw 5 lem 4 ol 3Ly #B,1 Cdél el ools

.(Kofoet et al. 1990)

e BB Sase glew S ca WL jeuS Manica
(Eslahi & Goudarzi 2020) sceai] a0 iSz,B L 5 b5

o9y 9 Olgo
sl 5 T hls (lant) plwjsr Gl o ol Goios
ol 5l az )0 0+ los iSla L cglaskass b bl ancs
Logio wle 60 9,31, a0 yao JBlas g oloe g 5 0
oS oyl gt ailate ;5 55 g G loo VEO a¥les S,k
@l 5 osb e L 5 05 slaplinsls 1l (28 502)

059y ‘_g|):.>| (_;Lm‘_};u 4-49A Gcb)‘ JL» u_wL»...a‘}:o Sled! Jgé—"
Table 1. Meteorological informations of places where project has been conducted during 2019-2020.

Month October November December January February March

Places Behbaha Jirof Behbaha Jirof Behbaha Jirof Behbaha Jirof Behbaha Jirof Behbaha  Jirof
n t n t n t n t n t n t

mean 439 36.7 376 284 265 22 24.3 18.8 298 188 30 26.6

Maximum

Temperatur

e (°C)

Mean 16.6 20 6.2 125 4.8 8 2.3 53 -1.7 6.7 5.8 9.5

Minimum

Temperatur

e (°C)

Rain (mm) 0.1 0.7 55.4 51.1 90.7 399 432 924 9.6 0 40.9 12.1
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Figure 1. Onion downy mildew symptoms with 50% disease severity in control (left) and with 90% disease severity (right).
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Table 1. Evaluation and scoring system for onion downy mildew diseas (Mohibullah et al. 1991, Kofoet & Fischer 2007).

Disease severity % Symptom description Score
0 Without symptoms 1
1 Only a few numbers of leaves infected 2
5 Less than half of plants infected 3
10 The most of plant infected but the invasions are limited to only one leaf in each plant 4

20 The most of plants infected but the invasions are limited to one to two leaves per each 5
plant

50 two to four leaves are infected in each plant and plants are in pale green in appearance 6

75 all leaves are infected and plants are scorched in appearance 7

90 all leaves are infected severely and only the central bud is remained green 8

100 all leaves are showing blight 9
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Figure 2. Onion downy mildew symptoms at primary stage (left) and fully leaf blight (right).

33 Sl Dol pga 5 pgs slaoljl 5o (Jy el Laylecs
alizes slacog o 1>l sl o (g ke Suds duoyd LS se
9 (AUDPC) (g loy 2y (Somin ) e dusliio 9 005
iyl 5o Lol 5eSils s (las (7 Jou) il gty 055
C_la».; 3o )Lb‘sl.v.a s L :\.\lf‘» 09; 99 50 Pow g P9 Cugs
YoV Joho b aolowl b ad 5 1,8 ao 0z Jleas!
O g0 50 laialesl szl 5l ol slaosls il ly 4550

A bl A8l O g0

Lzl Gl S i)l 4 i
@b i 3l Jols gloosls o8 po iyl 413265 b
9950 5l (£9)0 S slens S5 0 i sla iS5,
Olwisx 9 (42 ol pliwl ogix Juld 1) Gl
slacog 1o (g len Sol asye a5l as ol las (lete)
DS d ! e g0 j0 byles Jlesl 5l o obj)) il
S Jga2) o,ls 0929 do 0 S Jleio| a5 (510 Jxe
95 I3 g (Bl 51 JB (251 5o e g Lo G Pl
Jles! 51 hd (g los Sl (ool 09 S eSS oaims lis

Ol 3 S8z slagialesl )3 ol Al slacug )3 (6 ke Dad Sl S po il )y 4325 Y Jgur
Table 2. Combined analysis of variance of mean disease severity in different stages of assessment in Jiroft and behbahan

experiments.

Assessment stages

1%t (before spraying) 2nd 3rd
Source of variations df S MS MS
Place 1 0.0299" 606.01** 138.34**
Block(in place) 6 2.379™ 21.92** 0.403™
Treatment 5 1.708M 1432.58** 5329.9**
Treatment x Place 5 1.98™ 94.02** 36.52**
Error 30 1.92 2.05 7.03
CcVv 6.46 3.95 4.7

*significant differences at 5%, ** significant difference at 1%, ns not significant.
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Table 3. Combined mean comparison of disease severity (Percent) and their grouping in different locations and assessment

stages.
Assessment stage
place 1% (before spraying) 2nd 3 AUDPC!
Behbahan 19.6a 39.76a 54.63b 1537a
Jiroft 19.67a 32.66h 58.02a 1430b
Columns with at least one same letters are not significant (Duncan test at 5%). 1 -Area under the disease progress curve.
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Table 4. Mean squares of disease severity in different assessment stages in Behbahan and Jiroft experiments.

Assessment stage

15t (before 2nd 3rd AUDPC
spraying)
Source of df Behbahan Jiroft Behbahan Jiroft Behbahan Jiroft Behbahan Jiroft
variation
Block 3 3.7m 1.05™ 9.65** 34.29** 0.411" 0.39m 5342.93*  12595.8**

Treatment 5 0.205™ 3.48™ 1069.18** 457.41** 3012.79** 2553.83** 1441057** 846280.7**

Error 15 1.93 1.29 1.01

4.32 9.74 1260.6 2316.3

Ccv 7.08 5.79 2.52

3.80 5.37 2.30 3.36

*significant differences at 5%, ** significant difference at 1%, ns, not significant.
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Table 5. Mean comparison of disease severity percentage, efficiency and their grouping using Duncan multiple range test in Behbahn and Jiroft experiments.

Trearments 15t assessment 2nd assessment Control efficiency 3rd assessment Control efficiency AUPDC Control efficiency
(after 2nd (after 3 (for AUPDC)
assessment) assessment)

Behbahan Jiroft  Behbahan Jiroft  Behbahan Jiroft Behbahan Jiroft Behbahan Jiroft Behbahan Jiroft Behbahan Jiroft

Poltiglia 19.4a 18.9b  33.6¢ 28.7c  46.5 44,1 46.9b 46.5b 48.7 49.1 1336.1c 1227.7¢c 433 42.9

3kg/h

Poltiglia 19.7a 19.5ab 27.2e 27.2cd 56.6 471 344c 42.09bc 62 54 1086.11e  1159.7cd 53.9 46.1

4kg/h

Poltiglia 19.4a 19.1ab 26.6e 24.4d 575 52.3 33.1c 38.5¢ 63.5 57.9 1085.3e 1065.5e  55.1 50.4

5kg/h

Infinito* 20a 18.8b  30d 24.7d  52.2 51.8 34.4c 42.8bc 62 53.2 1144.4d 1110.9de 51.4 48.3

2kg/h

Control with  19.4a 20.8a 62.7a 51.3a _ _ 90.6a 91.4a _ _ 2355.5a 2148.3a _

water

spraying

Control 19.7a 20.8a  58.3b 39.6b 7.1 22.6 88.33a 86.80a 2.5 5.1 2247.2b 1869.6b 4.6 12.9

without

water

Columns with at least one same letters are not significant (Duncan test at 5%). *reference fungicide.
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