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Abstract
Olive peacock spot disease caused by Venturia oleaginea is the most important fungal disease of olive trees worldwide, which
in areas with high levels of infection the use of fungicides for disease control is inevitable. This study was conducted to
evaluate the effectiveness of several different fungicides and to determine the best spraying times for chemical control of the
disease in the Tarom region of Zanjan province during two years. In the first year, the efficacy of three known strobilurin
group of fungicides (Stroby®, Flint® and Nativo®) in comparison with three copper fungicides (Bordofix®, Mishocap® and
Nordox®) in three-time treatments on November 6, March 6 and April 6 in factorial experiment was examined. In the second
year, the effectiveness of four fungicides of Nativo, Thiophanate Methyl, Mancozeb® and Nordox with four spraying times
on November 6, December 6, March 6 and April 6 was evaluated in a randomized complete block design. The results of this
study showed that the studied strobilurin group of fungicides provided the necessary efficiency in control the damage of
peacock spot disease in severe infection conditions. In contrast, copper fungicides did not have promising results. Nativo
fungicide had the best performance in controlling the disease in the first year with 61% and in the second year with 63%
reduction in the incidence of the disease compared to the control. November spraying had the maximum effect and April
spraying had the least effect in reducing the damage of the disease. However, at least three sprays are required for acceptable
control of the disease.
Keywords: Copper fungicides, Leaf Spot, Management, Strobilurin fungicides, Venturia oleaginea

How to cite:

Najafi Sh, Saremi H, Jafary H, Aminian H, 2022. Evaluation of the effectiveness of different fungicides and determination of
the best spraying times in the control of olive peacock spot disease in the Tarom region of Zanjan province. Journal of Applied
Research in Plant Protection 11 (2): 17-26.


mailto:hjafaryir@gmail.com
mailto:hjafaryir@gmail.com
mailto:hjafaryir@gmail.com

Sl aly ST ST 0929 5 Ll i)l 4 g (g )lom Gleil
salS g4 ol b .(Obanor et al. 2011; Roubal et al. 2013)
49 Ll 5o gy (emgglb &S0 s lem 51 )0 gy o Ses
JysS Lol by, (Wilson & Ogawa 1979) el sais 5,41
shosliial olez )3 gy Ghian Gble e 5o )lem
-z!, (Wilson & Ogawa 1979) ceul sleess slo 257,18
Sl ESE B gshate (ol sl eolitul 590 SloiSE B (n 5
{(Bordeaux mixture) 5,5 bglse Jolis 45" siwd e 55l>
(Copper e auST < (Copper hydroxide) e duwSs o
5 2oL o (Copper oxychlorides) . &l IS ST 5 OXide)
long-) plgs oS (g Kin b Sz,B 5l &y aldl
s (Dodine) pogs 9o (persisting preventive fungicides
Sy90 (Sylews ol JyuS (gly 55 (Chlrothalonil)  Jiglls IS
ST 50 b g U8 Voare o i257,6 cpl ool 48,5 1,8 solarul
el a5 05,5 o 8 eolatul 0y5e Lol (Fogdl sleeyse
Gl 25 9) sl 5o bowe o5 boasls wl) Joad b lojen
<l 5 o Lyl wilyjes o (Obanor et al. 2011) ol

Sl iSz B 5l ookl LSH L s 09 o0 g |y &l 5
Job 0 (bl a0 b Sl Gy g 0gdioad S5 (o
Ol G (0 dilne G j0 S 0,8 oo plil LSS
Obanor ) sgi co sl Joloee L ;o e LS j0 6 5 olS
08, ) cdadlre gl 5 andlyd e Slel o (et al. 2008a
O S At 3l o (Grossane) oylws 5wl Js zl,
Gl S oo S5 Bl a0 5 & B ()l

wo> sl 157,68 . Slass s> Jsb o (Roubal etal. 2013)
anwgl g lon plo (g5, i NS0 g Jolie JyST L
w28 OLS (59, sy Sgo Sy Sanl (o e g wilaidly
JosbsSims  Gomer  «Seotuow  slo Sz B ol
Jses, 8 (myclobutanil)  JsbssGle  (difenconazole)
ool Jewsly (tebuconazole) Js3LeS s o (fenarimol)
T3 sbon @B g &5 o ol aST (gl I3 1) (55l

sk &l oo 9g>g4 Venturia inaequalis (Cooke) Wint.
S3dcr J S St Sl S ,B abiwg (siaeliuiise

J Aopl Res Plant Prot

dodio
052 )5 9 iS58 e o yagee 0oy il )l (b o8
2 Jyame il 855 sl a5 4 casln Jlo 5 el 55 S 5o
ol b dalaie LS Le olaidl 35 ol s 0 50,00 1y 1005 S
oiels8l cpl Lol .(Ahmadi et al. 2020) ol ool puzme Jgamo
ool 0oLl Bl cutS 5 mdaw Eal38l JLis 4y a8 o Sles
ouds b ailate 1 55 o lon 5 SUT Esed SRl o
B 5l AL gy el U ol Logase ool
skaxe 4, Venturia oleaginea (Castagne) Rossman & Crous
il el el b aidlaie gy Sl ln o DS
Shsn 9 oS bl ;o 050 (2B sl 2 itets «Sslen
5 5 low STy dslllas (Obanor et al. 2011) Lo ,o et
olis b liw ol SLL o (g ke ol Gfo}ﬂ S g do

oy (1 Sils g i 039d] (5 ko (pl 4 DLl oles a5 Sl
Sl sl Jolre 5o ssslh o (g )lom & gy L (Sog)]
&, ke (Najafietal. 2019) sl 7. Y+ /¥ (Jlo 12 ,los bolsl ,0)
OLS: Olive Leaf ) o) o5y a5 & 45 (52 swsslls aS)
555 DL 5 @lb s ylanr Ko Canl gne 55 (Spot
Sl Jo3s, 31 Sl Lo Sl byl 5 o ol Sl
obod ;o (6 ke ol (Eskandari 1964) ol oo i 158 (LS
OB Sl G dob yo 5 9l S L o) SSsn ) gble
osslb 45U lsie ol oas S clail e sblis plos |
e sl il &5 4 85 (g len e (50l i b o
sl Sy sy e 50 K5, 05 6l alla b K5, ol B 0y
§) ads) addllae S, (Graniti 1993) 555 oo Dbl w5d o
GV GlaJlo (bl Jsb )0 solem cnl &ls) Ol (o
g 0,4l oS il e plad j0 (g lows (ol a5 0lo L Ve e e
MacDonald et al. ) axiws ooyl laas )ly aen 5 3ble ples
ol 4 0ns oy ol seled LF+ aSiyl 4 azsi L (2000
S5 05 sl a0 (g ke Sy iy (g Mis (5 5lone
S 5dee als o) (ol i oS cenlailyjon 50 oz 5)le
e s ol lylys jo (Obanor et al. 2011) o,ls e olels
Sl s 92 S S Vgars 5ylans ol oS85 5 0
Lol 6572 Solor (l (ool Arwg sl Cugh; 5 Loy a5
Slod g Sl Ceglo s 905 (ogsll aSd (5 5loy Jle &)
5 a5l ge o, F le 4z )0 Vo 510 (6 lom (i) soy) osllas




OF V) W-YE (V) V) o0l 0 (00,0, 5 sloins s

14

g, g olge

SLL 5l S50 OYAABTAE) o g Jsb yo eios o
cslin (anmme Lulpd 5 o (Sogll ailo b gl ol 0
b Lo (soled .o ploil (y9 ) (owgolle &ST (5 )low (ool 592
Jlo Vo fw 5eSlee Lol 05 035 G525 GBS0 9, 2
o oS5l b el alejl B s ol Lo yo 0l 1]
J992) Glos Cde) (57,8 £98 sl (Al mhaw 90 50 (Solas
J992) Gled da L) (odlow ol jles (@ b 9 () o)led
P2 slngom S50 o Jeld Ssb s ol el (V6 Lo
b 53 (2 3550 Sl aS B ok a3 S 5l )0 IS5 Y jles
oS 9555) Crpshug sl 095 sla 1S )L 5l wisg )l sl
Oild) (gl (uSsls (55 (WP 50% @ 92l S
XD cymrgyinl cnSsls o5+ 1D+ 335555 5 (WG 50%
30 S F) e ST 5 (WG 75% ©ggl
WP L5 5800) o 9,5 (ST «SC 18% ©Sidso )
Cogs) Hlo aw (WG 83% @ i590,65) e 9unST 4 (35%
10 (pges Cugd) 5 olo azil 10 (pg0 Cugd) colo 5T 10 (Ul
15 ko ol oSaan 5l adsl el ulul s olo (53850,5
ol eyt bl il sl pylb olsp 5 T Lyl
oley Llesd) o e e Gl Gilew Sl e slai
(Y Jgo2) ad a8 5 e s ((tleo

Table 1. Fungicides used in the first year of the research.
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Group Name Trade Common Name Formulation Application FRAC
Name dosage Code
(per 1000 liter)
Qol-fungicides (Quinone Stroby Kresoxim-methyl 50% WP 0.2 kg 11
outside Inhibitors)
Qol-fungicides (Quinone Flint Trifloxystrobin 50% WP 0.2 kg 11
outside Inhibitors)
Qol-fungicides (Quinone Nativo Tebuconazole 50%  %50% + 25% WG 0.3 kg 11
outside Inhibitors) + Trifloxystrobin
25%
Inorganic Copper Bordofix Bordeaux mixture 18% SC 10 liter M 01
Inorganic Copper Mishocap Copper 35% WP 3 kg M 01
Oxychloride
Inorganic Copper Nordox Cuprous oxide 75% WG 1.5 kg M 01
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Table 2. The mode of spraying is considered and the spraying times of fungicides in the first year of the research.

Spraying mode First year

The first case November 6

The second case March 6

Third state April 4

Fourth mode November + March

Fifth mode November + April

Sixth state March + April

Seventh mode November + March + April
Eighth state Without spray
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Table 3. Fungicides studied in the second year of the research.
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Group Name Trade Name Common Name Formulation FRAC Code
Qol-fungicides (Quinone outside Nativo Tebuconazole 50% + %50% + 25% WG 11
Inhibitors) Trifloxystrobin 25%

MBC fungicides (Methyl Topsin M Thiophanate-methyl 70% WP 1
Benzimidazole Carbamates)

Dithiocarabamate Dithan M45 Mancozeb 80% WP M 03
Inorganic Copper Nordox Cuprous oxide 75% WG M 01

Table 4. Spraying times of the second year of the research.
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Spraying steps

Spraying times

The first November 6
The second December 6
The Third March 6
The Fourth April 4
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Table 5. Analysis of variance of the main effects of

fungicide and time on the disease incidence and severity of
treatments.

Source of Sur_n of Squares (S_S)
Variation Df _ D|_sease Dlsea_se
incidence severity
Repeat 3 7.65n.s 0.16 n.s
Fungicide 6 10316.80 ** 50.06**
Time 6 938.25** 10.31**
Fungicide*Time 36  95.80** 0.85**
Error 144 13.30 0.14
CV (%) 4.93 6.52

**significantly different (P<1%), "™ No significant
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Table 6. Mean comparison of the main effects of fungicides and time on the disease incidence and severity of treatments.

Treatment Time Disease incidence (%) Disease severity
Stroby 55.82d 4.74d
Flint 53.75d 4.46¢€
Nativo 51.00 e 4.18f
Bordofix 89.03 b 6.86 b
Mishocap 88.50 b 6.67 bc
Nordox 85.71c 4.46¢c
Control 93.17a 749 a
November 6 7246 ¢ 5.56 ¢
March 6 76.93b 6.20 b
April 4 83.00a 6.80 a
November*March 68.21d 5.28d
November*April 72.11c 5.80c
March*April 77.86b 6.27b
November*March*April 66.43d 5.12d

.In each column, numbers that have common letters are in a common statistical group (a = 1%).
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Table 7. Mean comparison of the main effects of fungicides and time on the disease incidence (DI) and disease severity (DS) of treatments.

\Tiieni November 6 March 6 April 4 November*March November*April March*April November*March*April
Fungici DI DS DI DS DI DS DI DS DI DS DI DS DI DS
Stroby 5450 4.13rts  60.00 5.03 73.25 6.55 44.25 3.73s- 53,50 443 64.25 5.83j- 41.00 opq 3.50 t-w
kIm jk nop fg d-j nop v KIm p-s ihj m
Flint 51.00 4.15 59.75 5.28 70.75 6.05j- 43.75n- 350t 49.50 4.88 61.00 4.880- 40.50 pq 3.28 uvw
Imn g-s jk mno gh m q w mn o-r ihj r
Nativo 48.00 3.68s- 58.00 4.95 67.50 570 40.25pq 3.18 49.25 4.00 57.25 4.90 36.75q 2.85w
mno % jki nop ghi k-n vw mn stu jki opq
Bordofix 89.25a- 6.60c- 90.25 7.08a- 92.00 723 8750a- 6.90b- 8825a- 6.85 8850 6.98a- 87.50a-e 6.43 g-k
d j a-d f abc b-g e f d b-g a-d f
Mishocap 86.50a- 6.60c- 91.00 6.88b- 9225 7.28 85.75 6.48 f- 86.00 6.08 90.75 6.90b- 87.25a-e 6.50 e-k
e j a-d g abc a-f cde k cde h-1 a-d f
Nordox 85.00 6.40 8750 6.83g- 90.75 7.10 83.00de 5.90j- 85.75 6.43 88.25  6.90 b- 79.75 ef 6.65 I-0
cde g-k a-e k a-d a-g m cde o-1 a-d f
Control 93.00 7.40 9200 7.38a- 9450 7.75a 93.00 7.33a- 9250 738 95.00a 7.58 92.25 abc 7.65 ab
abc abc abc d ab abc e abc a-d ab

In each column, numbers that have common letters are in a common statistical group (o = 1%) — DI: Disease Incidence, DS: Disease Severity.
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Table 8. Analysis of variance in the incidence and severity of disease treatments at the time of treatment and final evaluation.

Source of Variation df - — Sum of Squares (S.S) -
Disease incidence Disease severity

Repeat 3 7.65n.s 0.16 n.s
Fungicide 6 10316.80 ** 50.06**
Time 6 938.25** 10.31**
Fungicide*Time 36 95.80** 0.85**
Error 144 13.30 0.14

CV (%) 4.93 6.52

**significantly different (P < 1%), "™ No significant.
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Table 9. Comparison of average of incidence and severity of infection of treatments at the time of treatments and final
evaluation.

Sum of Squares (SS)

Treatment November 6 December 6 March 6 April 4 April 25
DI DS DI DS DI DS DI DS DI DS

Nativo 22,75 242a 3925 275¢ 39.00d 3.00d 3775 320d 3050d 225d
a cd d

Thiophanate Methyl 2325 1.92a 4550 342 6325c¢ 5.10 67.75 550c 75.00c 5.02¢c
a bc bc cd c

Mancozeb 2425 227a 51.00b 3.02c¢c 67.50 5.32 84.50 592 84.75b 5.65
a bc bc b bc bc

Nordox 2375 185a 60.75a 392b 7225b 590b 8750 6.52b 90.00 6.17b
a b ab

Control 2325 195a 36.00d 5.77a 84.00a 7.25a 9475 7.77a 93.75a 7.92a
a a

In each column, numbers that have common letters are in a common statistical group (o = 1%).
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