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The effect of plant extracts on reducing the growth of almond bacterial canker
agent (Pseudomonas syringae pv. syringae) in vitro conditions
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Table 1. Biochemical and phenotypic test results of P. syringae pv. syringae isolates from almond trees
in Saman County

Results Test 053 Results Test 053
v Gelatin Hydrolysis RCN SNRRWS - Gram Reaction 0,5 ST
- Starch wolis - Oxidase JRVRY
+ Tween 80 Ao o + Levan Production Olsd e
- Casein Rty - Potato Rot EESRSROUNIR WP
v Esculin oSl + :élscetrizei]nsmwty Sl (358 STy
_ Lecithinase Sled - Arginine Dihydrolase Nayoend 5]
+ Catalase Bl - Growth at 39°¢ ¥AC les o,
+ Phosphatase bl + Growth at 4°° FC los o ad,
- Tolerance to 7% NaCl 2oy3 Vbl Soi Jood - Eitelii’;gductlon from Ot 31 H2S o
+  Toleranceto 5% NaCl 4wy 0 pbab Kb Juss = 'P"efwi'e"d”““’” from i 3 HaS ass
C ™ M sy USRI i s
+ Fructose 5559, _ Nitrate Reduction KA CR P
+ Mannitol Jsiibe . Aerobic growth &len 0b,
+ Citrate Ol g Anaerobic growth Sls o 05,
+ Avrabinose JRA| Mannose s9ile
- Tyrosinase Siaseps Urease 5T oyl
- Trehalose selle g5 _ Methyl Red S e
- Raffinose 550l + Galactose SeSYE
+ Cellobiose Somsles — Ketolactose 9SS
- Inositol Jsiase! + Glucose Utilization 5ol 5l ooliul
+ Rhamnose 9l + Sucrose 39,5 o0
- Lactose 555y + Sorbitol Jsi 50

B e gl 1aSls Vg e baslas (16Sly = w0 cute baaylas 1Sl
+: Reaction of isolates was positive, -: Reaction of isolates was negative, v: Reaction of isolates was variable.
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Table 2. Analysis of variance (ANOVA) of the inhibition percentage of P. syringae pv. syringae by
aqueous plant extracts on NA culture medium

Sl e ke 51 -
F e ol e Source of Variation (S.0.V) Ol s g
Mean Squares (MS) Degrees of Freedom (df)
56.9** 23.87 9 Treatment Slews
12.9 20 Experimental Error il slas

29 Total J
T$150 =C.V. «(-[+) 2P) o )0 A8 Jlais! mhaws ;o lo cixe OS>
** Significant difference at 99% probability level (p <0.01); C.V (Coefficient of Variation)= 4.65%
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Table 3. Comparison of mean inhibition percentage of P. syringae pv. syringae by aqueous and ethanol plant
extracts in NA culture medium

Mean Inhibition (%)* * Sl Sl (EpM) clalé o b Lo
Ethanol extract Jsblo,lac  Aquaeous extract ,lo,lac  Treatments and concentration (ppm)

72.20¢c 68.12 b Lavender 500 B+ ugdgrghal

80.26 ab 70.65b Lavender 1500 VO ugdg>ghal
84.12a 82.45a Lavender 2000 Yoo ougoesghal

48.15f 4412 f Biarum 500 Be oo,

48.24 ef 46.78 ef Biarum 1500 VO« v 00,8

52.12 de 49.38 de Biarum 2000 Yoo 0,8

23.18i 29.68 ] Michael Hoog 500 Qv Gy o

36.22 hi 33.14 ij Michael Hoog 1500 VO o Fom p

38.49 gh 35.22 hi Michael Hoog 2000 Yeoo g

k k. Control REAR

el aslllas 8590 sl jlons (rm do )0 SO a0 o pixe IS Saias i alisee B >
Different letters indicate significant differences at the 1% level among the treatments.

b o alS IS slas,las 51, P.osyringae pv. syringae xSt Sa5,lo5k ao,s Guilsylg a3 -F Jga
NAcw:s

Table 4. Analysis of variance (ANOVA) of the inhibition percentage of P. syringae pv. syringae by
ethanol plant extracts in NA culture medium

Slasye 5eSikee @all 4z 0

F Mean Squares (MS) Degrees of Freedom (df) Source of Variation (S.OV) - &l g
82.12** 16.94 9 Treatment Slows
34.7 20 Experimental Error ol slas
29 Total Js

CV=IYNY 00 48 Jlasl o 48 o e B
** Significant difference at 99% probability level (p < 0.01); Cv=3.12 %
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ABSTRACT

Almond is native to Central Asia and Iran and one of the most important garden crops in the country and has an
important place among the garden crops in the country, especially in the western part of the country. Bacterial canker
disease caused by Pseudomonas syringae pv. syringae is also known as bud blast disease and blossom blast disease.
Given the importance of this disease and the need to fight it correctly and systematically, the present study was
conducted with the aim of investigating the effect of plant extracts including Lavender, Biarum and Michael Hoog on
reducing the pathogenicity of the bacteria P. syringae pv. syringae and introducing an effective and practical
concentration of plant extracts in a laboratory test. The test was performed on Nutrient Agar culture medium and after
the bacteria were cultivated, wells with a diameter of three millimeters were created in the middle of each Petri dish
on the culture medium and about 10 microliters of each extract were poured into each well. Sterile distilled water was
used as the control. Three replicates were considered for each extract. The concentrations of aqueous and alcoholic
extracts were 500, 1500 and 2000ppm. After 48 hours of pouring the extracts into the wells, the growth inhibitory area
around the well was measured, and finally the percentage of control of each extract compared to the distilled water
control was calculated. The results show that the best inhibitory effect among the aqueous extracts was related to the
aqueous extract of Lavender with a concentration of 2000ppm with an inhibitory effect of 82.45%, and the aqueous
extract of Michael Hoog with a concentration of 500ppm with an inhibitory effect of 29.68% had the least inhibitory
effect on the bacteria P. syringae pv. syringae in vitro condition; The best inhibitory effect among alcoholic extracts
was related to the ethanol extract of Lavender with a concentration of 2000ppm with an inhibitory effect of 84.12%,
and the ethanol extract of Michael Hoog with a concentration of 500ppm with an inhibitory effect of 34.12% had the
lowest inhibitory effect on the P. syringae pv. syringae in vitro conditions; all treatments used in this study were
statistically better than the control treatment. The findings in this study showed that the plant extracts used in this
study have inhibitory properties against the bacteria that cause bacterial canker in laboratory conditions, so by finding
formulations of plant compounds such as extracts, they can be used as substitutes for chemical compounds that have
less herbicidal properties, fewer environmental risks, and guarantee human and environmental health against these
bacteria.
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