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Pseudomonas syringae s uSU olobad oy 4y 550 sldgosl -V Jgu
(Schaad et al. 2001 and Bergey’s Manuals 1994)

P.syringae pv. syringae

Characteristic

Gram reaction

Diffusible fluorescent pigment

Non — diffusible pigment

£S5 Sy
KB o5 1 . JRULE )&ulﬁiﬁ,

v Levan olgd
- Oxidas Slagns]
- Arginine dihydrolase ayms o)
- Pectolytic activity (Potato rot) GlessSh) (som) cow (S
+ Tobacco HR OFF 9y Somle 398 (2S5
- Nitrate reduction Ol s sl
+ Gelatin hydrolysis o5 g 0
+ Ice nucleation T dd CJlad
- Starch hydrolysis atwlis ls,0ee
- Indole formation Jyssl oy
Utilization of : : 31 oo liiwl

+ D(+) Glucose S5 o
+ L-Arabinose eyl I
+ D-Mannose sl — o
+ D(+) Galactose 59SYB- (g0
- Lactose 55y
- Maltose sl
+ Sucrose 35,5 9
- D(+)Cellobiose Semsle 69
b(7) Syringemycin production Cralo g5l o 38
- Gas from glucose SolS 5155 g

5%Nacl tolerance

7%Nacl tolerance

- Methyl red 3y Jete
+ Catalase Bl
Voges proskauer Ogiml

sl cutte (iSTly G903l cpl 4 laaslas 51 4YV-YA V.

ols ()l Catte (iaiSTy o Vo Gialejl anlaz A 5l b
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Pseudomonas fluorescens & ySb o3lwbud yd &8y 415 lsgosl - Jous
(Schaad et al. 2001 and Bergey’s Manuals 1994

P fluorescens Characteristic Caogas

_ Yellow — orange cellular pigment Fol (6,6-0,5 leXe
v Levan Ol

Oxidase o]
¥ Arginin dihydrolase Vb 68 i)
- Tobacco HR OF P 69 Camlus 358
- Growth at 4° C ol 5 ilw azy0 FY o0,
+ Growth at 4° C ol )F il a0 F 50,
¥ Nitrate reduction Sl sl
+ Gelatin hydrolysis Y5 g0

Utilization of : : ) eolasw!
N L-Arabinose Seaal,T— )
+ Glucose S5
+ D-Mannose s9le =50
+ D(+) Galactose SV - o
_ Lactose S5y
- Maltose 59l
. Sucrose 39,5 ga
- D(+) Cellobiose S9mgbe
¥ Ice nucleation & A g3

g Code STy sl b alas 51 7YY-VR V.

Pantoea agglomerans (Schaad et al, 2001) g xS ol yo ady 455 sbdgel -V Jouz

Characteristic

P.agglomerans Como guas>

* Yellow pigment 335 oleSa
+ Anaerobic growth Siled (oA,
+ Motility A ges
+ Mucoid growth R PN IRV
+ Growth at 37°C ol )5 il az 0 YV o0,
+ Indole production Joeil adgs
+ Nitrate reduction RACT A TES
+ 5% NaCl tolerance 10 Sad Joos
+ Starch hydrolysis aolis g 0e

Utilization of : 13l eolawl
+ Citrate o
+ Mannose 593k
+ Mannitol Jgisilo
- Cellobiose JTeTYom
+ lactose 5955y
+ Xylose Briets
+ Sucrose 3955 9w

Ice nucleation
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(Schaad et al. 2001) Xanthomonas spp. s xS ool gl 4, H150 sbygesl —F Jgu

Xanthomonas spp.

Characteristic

+

+

+

Flourescence pigment on KB

Growth at 40°C
Growth at 35°C
Levan

Oxidase

Colonies yellow or orange on YDC
Mucoid growth on YDC at 30°C

Gram negative

Grows anaerobically
Grows aerobically
Urease

H2S from cystene
Litmus milk

KB (59, cilasls (leSs adg

o Ll az 0 Fv o 0,

ol il 4z )0 YO 0 0,

ol
3lapsT

YDC 5, 2,6k 2)5 5
Yo CYDC s, o o,

e p S
Silor o )
Silep 0

)| 0)5‘

ek 5 H2S 0 g5

Sk o Cabyl (6 L JS g R ad Wgo gla g xSL Curos du lio -0 Jgu

(A=A JLo) 5,10 2 diges alisen sBGLo5 53 1oL * o 935

]
A vz & ¢ 1o p diged o)
Eae g leaSb ) masedse et Smmame s sty maeadse  Lysbds
vive A YIAY 0¥ thot e e sn* A cpoge Y
\AA ooy any® s/f! vn ' VIV OIAA $/1AA° A oziol V8
oISt SIFVE AT OIN® Iy ¢ AT \AAN o/sy AV 52959,8 Y+
any A" iAo e Yhh f/vy A on ¢ AV Caigers ) 10
PRSI A GUE RN,
(Log\-CFU / gr fresh wt ) o3l il 5l 0,5 12 50 (CFU) S soims LSz5 axlg LOg Ve s o ¥
e 993 )l Tl oo o s Wigo (6 551 Lodiss Caronr lwgd dulio—F Jguxr
T JLo) )loy digei Cugi Hlez o el (LS (ol
S PS
A Y5 Iy rs
Pf Ps Pa Xa Pf Ps Pa Xa Pf Ps Pa Xa Pf Ps Pa  Xa™"  elenesiols
V79 S VI'2 SR Vi 4 VA & S 700 dhR 71 4 G VAR GUNRTA AT /7S S v/ S S o7 DR TV (A A et A e Y
w¥a®owve®ovaa® vra e e ewe® vt eee® ave D avy® st ey D s ® ans®  wise® A wmins
INZE YA & S SV SR J1% d R (20 SR 7S SRR v/ NS VA& SR V7S SRR PR SR v7 S TR 717 CRR V7N SR /7 SR V1 S Y UL L LN A SRS
LTSI 70E A VTS 700 SR /N T VAVA S AL S 77X S 777N 70 2 N JACNR TL0 I 708 S 77 R 71 LS A RURSVANTN

Pseudomonas fluorescens Pf

Pseudomonas syringae Ps

Pantoea agglomerans :Pa

#3552 585k (Ske *

Xanthomonas spp Xa **

(Log V- CFU/ gr fresh wt) o5l il p,5 (CFU) S onims JSi5 axls LOg Ve sy 5%
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Abstract

One of the factors which increases cold tension in the plants is ice nucleation activity (INA) of bacteria
that produce biological ice nucleicwhich ‘leads to frosting at higher temperature. In this study four
genotypes of almond trees were_selected and examined in Zarghan agricultural research center, in Fars
province. The four genotypes were 36 (carly-flowering), 5 (too early flowering), 26 (mid-late flowering)
and 8 (too late-flowering). First, the INA™ bacteria isolated from buds, blossoms, immature fruits & leaves
were characterized according to standard bacteriological methods. There after their population densities
were determined separately during the months of February, March, April and May, 2002-2003. The
strains from Pseudomonas syringae, Pseudomonas fluorescens, Pantoea agglomerans and Xanthomonas
spp. were identified as. INA" bacteria. To P.syringae was the most prevalent bacterium and
P.agglomerans, P.fluorescens and Xanthomonas spp. were ranked second to the fourth, respectively.
Bacterial population changed completely depending on the phenology of the plants and the temperature.
Moderate temperatures of February and March, induced early flowering almond genotypes to blossom in
Zarghan area of Fars province. Since population of epiphytic INA™ bacteria on almond trees will be
increased by moderate temperature and adequate nutrition, any decrease in temperature will intensify on
frost injury of almond trees. It was concluded selected almond genotypes, weather condition and
population of INA bacteria are the most effective factors in frost damage of Zarghan area.



