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Figure 1- (A) Siavaraze seed; (B) Siavaraze seedling
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Figure 2- (A-E) Inoculation steps of one year old seedlings of Siavaraze variety
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Figure 3- (A-F) Steps of fungicide treatment
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Figure 4- Maintenance of seedlings treated with fungicide in greenhouses

g (edpe) lesS slaplinl )3 4 5905 4 o9l] (5550
Jloss ol (sloid L ool 25z L (0 JS3) (p )y
L 93 L g e 150 ()8 slass Jlasl 51 3 608
A Lag 55 0ot Cauwgs b QL] cpn il 4 slaps
5 03lig s (igb L o35 Bl boms s g 0aedl3 ol

lop L cogy an oll (sl Jels 0 1) (slalos
e 995 (815 Jlo i3 p)STYD 5 ¥ N Y N (Bpas
Sran L g bl Voleg il )3 05 Ver (Bpae o L
{oBbel) 20ls A Jlos g 52d 2 25 0
2SS a5l dls VY s dlol VF sl ialesl opl p



VOV LS po 3905 (o258 and (5 loms J 55 50 90T (i5z,6 5 (b3

aoly ol p dbg e dlael iolel pledl 5 L 03,5 s (¥)
bl Lmodls Solio duglia 5 il ly 525 MSTATC (g Lol
i pbsl (S5 9]
2l g okl 5 (2355 (g | el Cutly Clidos 48 Lo
cuinlesl aabad 15 g 83 alol e By e gllas willes

joeS ade 1oy 153550 slajlass Jlosl o 4 1578 S
Lajlos Jlos! cadlaio 3 )6 403 (5ilsm 41 a5 b 8,55 plosl

A5 el 5ol g5l 5

CS 3 AT Jow (Seheas ()

obej sl o Juad o 53 (5 JS8) 8ad (e 9 398000 S3le L
s @ isdam tarme bl b Goll  ((lews) 300l S,
Joe als sy s s S jlas s (blio )3 (5)lew o
cgo o8 5l odlazul b ol )3 )3 g s ol gt O b o3
Jobe L e b A=V e 900 U o35 oo 4dls 9 o035 e
o ol b)) e (Y JS) S (5300l SS) ST 8
Fom e w35 o5ll glos Jlasl (loj 5l ole & 3535 I g 005
Ere Fasle Guas g dploe (L3 )3 45 g9y S8 20

0341

Figure 5- (A) symptoms of gummosis as gum secretion in the crown area, (b) how to mark the wound area, (c) disinfection
of the infected site on the tree trunk
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Figure 6- Colonies of Phytophthora parasitica and P. citrophthora and their sporangium
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Figure 7- The effect of different doses of fungicides added to the culture medium X2 and X1 (Petri dish containing fungicides)
and control (Petri dish without fungicide)
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Table 1- Growth rate of P.parasitica and P. citrophthora in laboratory conditions with recommended doses by the
company
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The radial growth of fung-likeus colonies (mm)
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(Treatment) (24 Hour) (48 Hour) (72 Hour) (96 Hour) (120 Hour) (144 Hour) (166 Hour) (196 Hour)
Al (15 g/l) . . . . . . . .

A2 (20 g/l) . . . . . . . .
A3 (25 g/l) . . . . . . . .
A4 (30 g/l) . . . . . . . .
A5 (35 g/l) . . . . . . . .
O (100 g/l) . . . . . . . .
B*(50 g/l) . . . . . . . .
Control 9.17 18.21 20.75 26.77 34.76 38.11 41.36 42.12
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*0 and B: Copper oxychloride and Bordeaux mixture, respectively
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Table 2- The growth rate of P. parasitica and P. citrophthora in laboratory conditions at doses lower than the
recommended doses by the company
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The radial growth of fungus-like colonies (mm)

slowd Celw Ve celw A celw VY celw it wl’;;‘“ “ﬁ; £ wl‘:{g:}“ ul’i’g;“

(Treatment) (24 Hour) (48 Hour) (72 Hour) (96 Hour) H(our) I—(|our) H(our) H(our)
Al (12.5 g/l) . . . . . . )
A2 (10 g/) . . . . . . .
A3 (7.5 g/l) . . . . . . .
A4 (5 gll) . . . . . . .
A5 (35 g/l) . . . . . . .
0" (100 g/l) . . . . . . .
B*(50 g/1) . . . . . . .

Control 7.06 14.23 20.75 31.76 34.21 37.17 39.59
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*0 and B: Copper oxychloride and Bordeaux mixture, respectively
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Table 3- Analysis of variance of the effect of different concentrations of the studied fungicides on prevention of wound
development on Siavaraze seedlings infected by P. parasitica under greenhouse conditions

O pdS 2alio &3l 4y Olag o puibo
SOV DF MS
(Fungicide doses) ,:Sz,5 s 7 19.642
o] sl 16 5.125
(Error)
K
23
(Total)

Sl oy (1)
Coefficient of variation , CV = 23.70%
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There is significant differences at a=5%.
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Table 4- Mean comparison of wound area in Siavaraze seedlings infected by P. parasitica affected by different concentrations
of the studied fungicides under greenhouse conditions
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Treatment Wound surface (centimeter square)
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*Mean compare with Tuki test at a=5%. a with maximum of wound and b with minimum of wound
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Table 5- Analysis of variance of the effect of different concentrations of the studied fungicides on prevention of wound
development on Siavaraze seedlings infected by P. parasitica under greenhouse conditions

Olpdd ilie (5331 a2 Ol yo (5o
SOV dF MS
A sl 39.670
(Fungiside doses)
pibef] sl 16 2571
(Error)
S 23
(Total)

st s (7)

Coefficient of variation , CV =16.98 %

] I ime OME] o )> gy o 50 8
#There is significant differences at a=5%.
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Table 6- Mean comparison of wound area in Siavaraze seedlings infected by P. parasitica affected by different concentrations
of the studied fungicides under greenhouse conditions

Sl (2200 yio i) o8 5 . puieny
Treatment Wound development (centimeter square)
Ol i 6 g3 5 VO B 33 b gl 11.76 b
(Aliado 15g/L)
R AR I 9.18 be
(Aliado 20g/L) ’
S ) Ko 2 SV B pas 35 L goll 778 be
(Aliado 25g/L) '
‘?’] S 2 p Y Bpae 3 L 9"L~“-J" 6.22 ¢
(Aliado 30g/L)
Ol S 3 pSY0 (e 5o L ol 547 ¢
(Aliado 35g/L)
i S Ve (e 3 b e g8 (ouS] 919 be
(Aliado 100g/L)
Ol S 3 p 500 hpas oL 9oy 8.87 be
(Aliado 50g/L)
(oberl) 2l 17.05a
(Control)

055 e 05 L C g o35 e ot A S ogesl Sl oalisel L 7D Jloi s 53 (5 Sikhe duylie®
*Mean comparison with Tuki test at a=5%. a and ¢ with maximum and minimum wound area, respectively.

Cunligensd,! Jgl o U olo (35958 il 31 ¢yl Juad) ((omiloww) (53001 S5 )l S Jgf Cugd 13 085 haww (olme nil g 42525 -V Jgoa
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Table 7- Analysis of variance of the wound area in the first time painting (spring season) under orchard conditions (Jiroft)

Oy ol @il as Slasye 5:S5ke

SOV dF MS

Ssby 2 0.044
Block

Sz sl 7 0.299
(Fungiside doses)

s 14 0.075
(Error)

Js 23 Slyeds oo (£)
(Total) Coefficient of variation , CV

=16.98%

] I ime OMB] o )> gy gy
*There is significant differences at a=5%.
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Table 8- Mean Comparison of wound area in the first time painting under orchard conditions (Jiroft)

slos (@ Fo o) ob § b iy
Treatment Wound development (centimeter square)
‘T’T):ﬁj‘—gﬁf)bf)f\au'é)‘mpl‘fplﬁﬂ 1.32 ab
(Aliado 15g/L) '
U])“J“g"ﬁ P Ve Span )ulfplﬁﬂ 1.36 ab
(Aliado 20g/L)
(Aliado 250/L) Ul 2 6 p3 2,5 Y0 byae o b gl 1.10b
UI)“‘J&)‘)F;V'@)‘A‘)‘) l’9°U] 0.99b
(Aliado 30g/L) '
) S0 5 YD (a5 gl 1.24 2b
(Aliado 35g/L) '
Ol Ko 5 Ve (e 3 b o yg)lS (S 116 b
(Aliado 100g/L)
U]fJ“g")J PO Byae pl g3 1.15b
(Aliado 50g/L)
(5L aal 220a
(Control)

o o (2965 LD 5 035 s (2300 b .S (ignil kil L 70 Jlaiol s 53 (:0bon ™
*Mean comparison with Tuki test at a=5%. a and b with maximum and minimum wound area, respectively.
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Table 9- Analysis of variance of wound area in the second time painting under orchard conditions (Jiroft)

Oldd @ilie g3y Ol ye iSke
sov dF MS
S 2 0.099
(block)
Heb s 0.478
(Fungiside doses)
- 14 0.082
(Error)
Js Sty (1)
(Total) Coefficient of variation , CV =21.94

CV=21.94%

D) 2 Vi s j3 o gixe A b

**There is significant differences at a=1%
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Table 10- Mean Comparison of wound area in the second time painting under orchard conditions (Jiroft)

)M

Treatment

(&2yo yio o) od 5 C pabiy

Wound development (centimeter square)

ol ) S0 510 (a5 gl
(Aliado 15g/L)

) o 3 p S Yo s o L ol
(Aliado 20g/L)

) S 3 25 YO (dyae 5o L g3l
(Aliado 25g/L)

) S0 S Yo (e 5o b gl
(Aliado 30g/L)

Sl S 2 p S YO (Bpas 3 b gl
(Aliado 35g/L)

Ol K4 5 Ve (e o b o yg)lS (S
(Aliado 100g/L)
) o 3 p5 00 pas oL 9oy
(Aliado 50g/L)

(cs3l) ol
(Control)

1.30b

0.92b

1.10b

0.92b

1.32b

1.33b

1.33b

2.19a

w55 o 2965 b Dy 03 oo (e S8 gl 3 eslizl LV Jlozs) s )3 S0k i
*Mean comparison with Tuki test at a=1%. a and b with maximum and minimum wound area, respectively.
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Table 11- Analysis of variance of wound area in the first time painting (spring season) under orchard conditions (Jahrom)

Olpeds ilie g3l Ol yo (55l
SOV dF MS
Sk 2 0.478
(block)
ST s 0.482
(Fungiside doses)
- 14 1.085
(Error)
(Total) Coefficient of variation , CV =31.69%

D15 393 40 oy 4l3 Jixe BN
*There is significant differences at a=5%
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Table 12— Mean comparison of wound area in the first time painting under orchard conditions (Jahrom)

sos (&0 o W) o8 5 8 it
Treatment Wound development (centimeter square
STl K53 )5 10 Lhpas o b ol 316 b
(Aliado 15g/L) '
STl K3 05 Ve e 33 L goli 334b
(Aliado 20g/L) '
32 S 3 25 YO (e o L ol 259 b
(Aliado 25g/L)
) S 3 p S ¥ e o L ol 239
(Aliado 30g/L)
) S 3 25 Y0 dpae o L ol 316 b
(Aliado 35g/L)
Ol K4 5 Ve (o o b o yg)lS (uS] 269b
(Aliado 100g/L)
) S pS 0 bpas L gy 287b
(Aliado 50g/L)
(k) sal 6.07a
(Control)

o35 rdaw S LD g o35 daw cpyisie b Sy gesl 5l ookl b 70 Jlexsl pdaw 13 5x0ke dunlie™
*Mean comparison with Tuki test at a=5%. a and b with maximum and minimum wound area, respectively.

Aol 1) 5l g (ole cutigud)l Jol do B ole (3598 bl ) sl
£S5 V0) (odlaisdy (Byan 3 JBlis b (olo a0 Jol o U o2 003
D355 (50 dxo 5905 S)lew Son 3l 5 pSdey yslaie 4 () 5

Logas 98 0L o i olio 5 IS s (ool
3995 olew Jole el (sl adlll Ll & 9> (slaglin]
S5y ©LS o (i3> dBgb jlow sl dels Jlo Jobo )3 LS e

Cugs 5350 9l 1S B b (2 (5S035e) (55 9o 5 (S Al
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Table 13- Analysis of variance of wound area in the second time painting under orchard conditions (Jahrom)

Olds @lo (g3l ax Ol o (il
SOV dF MS
Sk 2 0.228
(block)
ST o> 7 0.426
(Fungiside doses)
- 14 0.355
(Error)
(Total) Coefficient of variation , CV =21.49 %

... NS
)l D939 (£l gixe AV
ns: There is no significant differences.
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Table 14- Mean Comparison of wound area in the second time painting under orchard conditions (Jahrom)

e ) G iy
Treatment (po oo siilw)

Wound development
(centimeter square)

Ol i 6 325 V0 (Bpae d b ol 131a
(Aliado 15g/L)

Ol K a8 Y bpas 3 b ol 1.243a
(Aliado 20g/L)

I S 2 p S YO LByae o b ool 1.277a
(Aliado 25g/L)

Ol ) K a8 Y byae 3 b gl 1.210a
(Aliado 30g/L)

Ol S p SO Bpas o b U 1.427a
(Aliado 35g/L)

T e 8 Ve e 3 b e s 1360
(Aliado 100g/L)

Oy K p S0 Bme pl g3y 1.327 a
(Aliado 50g/L)

(oslel) aals 2.343a

(Control)

S o9ejl 5l oslizel b 70 Jleisl pdaw )3 (pSike dunlie®
*Mean comparison with Tuki test at a=5%.
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Figure 8- (A) applying treatments as disinfection of the wound site , (b) wound site healing after treatment with fungicide
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Introduction: Effect of Aliado fungicide (Masio, Spain) with active ingredient of Mancoezbe 40%,
chlorothalonil 20% and simoxanil 5% as a 65% WP formulation for control of citrus gummosis disease in
laboratory, greenhouse and orchard conditions was compared with common fungicides (copper oxychloride and
Bordeaux mixture in ratios of 100 and 50 g/l respectively). The growth of Phytophthora parasitica and P.
citrophthora was controlled in the culture media containing the recommended doses of 15, 20, 25, 30 and 35 g/l.
Results of greenhouse experiment with one-year-old sweet orange seedlings of Siavaraze (a local variety)
indicated that Aliado is effective on prevention of the wound development at the doses of 25 and 35 g/l for P.
parasitica and 20 and 35 g/l for P. citrophthora. The best result was obtained with painting of 15 grams per liter
of the fungicide twice a year (spring and autumn) in the field assessment.

Materials and Methods: In this study, P. parasitica and P. citrophthora were isolated from the infected soil.
The fungi were stored after purification and cultivation in the test tube for the next steps. To evaluate the effect
of Aliado in laboratory conditions, different doses of the fungicide containing 0, 15, 20, 25, 30 and 35 grams per
liter were added to the CMA medium and distributed in petri dishes. Then, 5 mm discs were prepared from the
7-day-old pragmatic margin of the fungus-like and placed in the center of Petri dishes. After maintaining them at
24 °C for 4 days, the radial growth of mycelium was measured. In order to investigate the effect of the fungicide
in greenhouse condition, seeds of Siavaraze local sweet orange as a sensitive variety was prepared and treated
with 0.5 percent sodium hypochlorite solution and cultivated in a soil composition disinfected with water vapor
in a controlled greenhouse of Citrus and subtropical Fruit Research center. Evaluation of the effect of fungicides
was carried out after seedlings reached about 20 centimeters. For staining treatments, 24 one year old seedlings
of Siavaraze were used. First, at 15 cm above the surface of the soil, a part of the bark was removed from the
trunk and discs of the same size from the fungi-like colonies were placed instead. In the control plants, the
culture medium without mycelium was placed on the surface of the wood. To evaluate the treated seedlings,
about 40 days after application of the fungicides, the size of the new wound was calculated. To study the effect
of Aliado in orchard condition, 24 trees of 12 years old with Bakraee and Lime rootstocks infected with trunk
gummosis in Kerman (Jiroft) and Fars (Jahrom) provinces were used in a randomized complete block design
with 8 treatments in 3 replications. The wound of the trunk marked and bark of the infected area was gently
scratched and painted by a brush with the same treatments and doses of the laboratory test. Six months after
application, the size of the new wound was recorded. The analysis of variance and the mean comparison were
performed based on MSTATC statistical program and the Tukey's test.

Results and Discussion: Laboratory studies showed that Aliado fungicide completely prevented the growth
of fungi-like in the recomended doses of the company. Under greenhouse conditions, painting of Aliado with 25
and 35 grams per liter for P. parasitica and 20 and 35 grams per liter for P. citrophthora have been effective in
stopping the development of stem wounds. This research was also conducted in field conditions in the orchards
with gummosis symptoms in Kerman and Fars provinces. In the orchard condition, two times application of all
treatments containing Aliado fungicide (even a dose of at least 15 g/l) was effective. The results of the
experiment are in agreement with those of the world's researchers, which have reported the use of fungicide as
an effective method for controlling phytophthora fungus-like of gummosis. Therefore, in citrus cultivation areas
of the country, especially the southern provinces, where the climatic conditions are favorable for the activity of
the fungi-like, treatment of the crowns of citrus trees with Aliado in the spring and the autumn with the
minimum proposed dose of the fungicide is recommended. Observations showed that all treatments of Aliado are
effective by drying the gum in controlling disease progression through disinfection. In some treatments, the
emergence of gum in the new places was observed with a little distance from the previous wounds. It can be

1, 3, 4 and 5- Assistant Professors and Graduated M.Sc, Horticultural Science Research Institute, Citrus and Subtropical
Fruits Research Center, Agricultural Research Education and Extension Organization (AREEO), Ramsar, Iran

2- Ph.D. Student of Plant Pathology, University of Guilan

(*- Corresponding Author Email: mgolm2009@gmail.com)



WAy Laagli oY ojled FF alo o((55slaS gylus g pale) (LS cbilis apii  VPA

because the effect of fungicide has decreased after a few months. In climatic conditions of the southern regions
of the country the fungi-like are active throughout the year. So the use of fungicide in spring and autumn is
recommended. The use of Aliet fungicide in two doses of 160 and 200 g in 100 liters of water had a protective

effect less than one year.

Keywords: Aliado ctl, Citrus, Gummosis, phytophthora



