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Antagonistic activity of some epiphytic bacteria and actinomycetes against ice
nucleation active bacteria on Rafsanjan pistachio trees
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Abstract

One of the aggravating factors in the amount of frost damage, is the presence of epiphytic ice nucleation
bacteria on plant philosopher. Biological control of ice nucleation bacteria seems to be a promising option to
reduce this type of frost damage. In this study, the antimicrobial capacity of epiphytic bacteria and
actinomycetes was evaluated through ﬂrowth inhibition of ice nucleation active bacteria (Pseudomonas fragi
raf;) on pistachio in Rafsanjan. For this purpose, samples were collected from healthy pistachio leaves In
Rafsanjan. Among the isolated bacteria and actinomycetes, two isolates (A. and Bs») with the hiahest
inhibitorv zone were subiect to different biochemical and physioloaical tests. Results showed that the zone of
inhibition growth of ice nucleation bacterium on Petri dish. was 20 mm and 14 mm for isolates A, and Bs»
resnectivelv. Analvsis of morpholoaical and biochemical characteristics showed that isolate A, was noted to
be Gram-positive and to form white. drv colonies similar to actinomycetes. It was able to dearade alucose
and sucrose as a carbon source and able to broduce linase. protease and catalase enzvmes. This isolate was
able to arow in conditions with nH 5 and 7. as well as. showed 2. 5.7 and 10% (w/v) salt-salt (sodium
chloride) tolerance. It was tetracycline-sensitive and penicillin-resistance. The other antagonist isolate, By,
had yellow colonies on nutrient agar media Gram-negative bacterium, catalase positive, oxidase negative,
facultative anaerobic and lactose fermenting.

Key words: Antagonist, Epiphyte, Pistachio, Rafsanjan, Frost damage.
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nutrient broth, 2.0 g yeast extract, and 15.0 g Bacto agar/1 L
distilled H20)

4 Glucose yeast extract nutrient agar (28g Nutrient Agar, 59
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Tablel- Geographical Coordinates of Sampling Sites.

Latitude Longitude City Locations Pistachio
Cultivar
7N."28'34°30 E"2.55°44'16 Rafsanja Ahmad-Abad Fandoghi 1
n
N"4.30° 2820 1"E.55 °42'51 Rafsanja Ahmad-Abad Akbari 2
n
7"N.2829°30 3"E.55°44'12 Rafsanja Mohamad- Akbari 3
n Abad
*6"N.28'38° 30 55°44'17.3"E Rafsanja Mohamad- Akbari 4
n Abad
02"N.28'34°30 7.7"E)55 °44' Rafsanja Mohamad- Kale-Ghoochi 5
n Abad
9"NVY,19"°30 E"56 ©22' 7.6 Rafsanja Kabutar-khan Fandoghi 6
n
N 6.75" 30°19’ E"56 °22'7.21 Rafsanja Kabutar-khan Akbari 7
n
30°19'7.37"N E"56 °22'7.33 Rafsanja Kabutar-khan Akbari 8
n
30°19'7.33"N E"56 °22'7.19 Rafsanja Kabutar-khan Akbari 9
n
30°19'7.7"N E"56 °22'7.43 Rafsanja Kabutar-khan Kale-Ghoochi 10
n
30°19'7.32N E"56 °22'7.17 Rafsanja Kabutar-khan Kale-Ghoochi 11
n
30°19'1.7"N E"56°22'49.4 Rafsanja Kabutar-khan Kale-Ghoochi 12
n
30°19'3.9"N E"56°23'42.7 Rafsanja Kabutar-khan Kale-Ghoochi 13
n
30°19'1.6"N E"56°23'5.8 Rafsanja Kabutar-khan Akbari 14
n
30°192.8"N E"56°22'49.7 Rafsanja Kabutar-khan Ohadi 15
n
*30°19'8.1"N E"56°23'50 Rafsanja Kabutar-khan Kale-Ghoochi 16
n
30°1828.8"N E"56°22'35.3 Rafsanja Kabutar-khan Ohadi 17
n
30°18'52.1"N E"56°22'26.9 Rafsanja Kabutar-khan Kale-Ghoochi 18
n
30°1828"N E"56°22'37.2 Rafsanja Kabutar-khan Ohadi 19
n
30°2524.48"N E"56°21'3.02 Rafsanja Mohamad- Fandoghi 20
n Abad
30°84.6'25.5"N E"55°77'47.5 Rafsanja Bahreman Kale-Ghoochi 21
n
30°85.9'15.3"N E"55°76'44.8 Rafsanja Bahreman Momtaz 22
n
30°22'72.1"N E"55°56'0.33 Rafsanja Rafsanjan Fandoghi 23
n

Site of the antagonist isolation

Shahidi ) 5,38 Suss oy, ¢ (Sinclair, 1995
asllas 5 o,y (Bonjar and Karimi Nick, 2004
Sl Gygo 40 o plol J1SS aw jo lagee;l Lo
N ZEs b pedsS Lawgs ally i ailes dlo
DR TSR R TRV SR RO

oS L5T digad (g lulo dilate s

Cadlzd puatd S 1N VItro s 3 g cyg )]

b ySbas
Cud ol Gla Sl g CunegiiST sladlgnl Ul
bl 5 e Lele oS 0l 5l cosles o
Dhingraand ) blaie ciS (og, 59 5 caslie algpl



A

Wb yn B Ssm S (S Ceglis
Oezen  (Gulve and Deshmukh, 2011)
adsl lagygesl (alul 2 ey onilojly slacs Sty
Luld o oy lasaST YL )8 oy505] aiile
25 45 p JoSa5 pae b JS5 ilen (29 s3lse

DA oy CYDC e (59,

oW

ghe Sl 6Ly CaegiST gl ¥
Sglite SouSe b ieled,90 Sl 5l a5 Wy S0
» Sk wad gilealls g gilal wisy
cesisST 5 NA Lo (g5l latans 2y
CtS §) b b 6l 5 caiS CBA Lama )
plel b ates Jld 6256 L beaglanr flite
GrSL g i Solad 5l alg) (550 olazdl (a5
ol Jol> leebl Pseudomonas fragi rafs

(O JS)

,» Pseudomonas fragi raf; cois asss— \

c Ay 950 F A (905
Figure 1.Positive result of Pseudomonas fragi
rafs in tube nucleation test.

slogge;l o ol o> glealgnl  eles
LT ol o codled 5 ond ool &8 14 St
Jud 5L wd, 5l Casles Al ol i b
odds oz slaalspnl o 5ol 6, 8okl Fuatas
Uil d eplrnd, aibis iy (B2 o
s ol 5l S sl w5l easS Cailes dlla
Al aiie j5b a4 Bs g Ay wlis g0 glus

(Fourati-Ben ) o <o baalgpl 5l plas o ol 5l
Glls sealssl (iasS 5l s Fguira et al., 2005
5 SOednpd Pl myn (SHk Ceols
Sbul 1) Cailes (n i o5 Glgnl (oloordon
Olsz ciS (Jlie ciS by, po b plal @)
soishn # )8 |y S S, g aten Jole (55T,
IR die T gl (s (s 35 e 50 g axdloy
A CaogisST ladlgpl 5l e 0l ools
10 39, A B # Sowe 4 a5 CGA gy, ool oolo s
Wdgr o (5l ol F il ax 0 YA sles
¥oaol s g end b gyede £ oslasSsh
o3ls 18 7 ats Jole (5251 Sl 5l (65 Bl
oS 3 6yle COA Sob wals lsieay o
az,0 YA Gl jo lediges pl ol ools )8
3 Clon 4ol b ll 5 5, ol,5 5l
Dhingra wiows ol fu aws Jleé slaalgpl i)
sy blie cuiS ises (and Sinclair, 1995)
el FA LYY L) Soe 4o 4 Coiyl slacs S
Sz oy 00,5 uly GYNA cusS lase (g9,
oy 8 b plonl Ll enisSET el L)
S sdie BT gl s sy S5 (5T Sums
Soge ol 69y 655k ez oS 8 celu YF
CopagiiST SlaSss 5 s, Gillas sy 438
Gol> vald aiges ol Jlaml cud ol o x5L L
Osd  GYNA | CGA cuiS hime  Sao
HPLeSl 5o ladiged (ol gy (6L b CanogisS|
p g N (6,lagSS ol F sile a0 YA gles o
il coled e lias, 5l coilos s el
Shahidi Bonjar and Karimi Nick, ) o sousiw

(2004

el obwombon S5

S (Sl (i a5 CanogiaST gloalor
bl s haasels las A aes Jled (6,551 o
Srae Sl PH (S Glide Lyls o o,
srs Bl 5 SV G5 il pleas

Oeizen g VI Gl Glogy aile (plap 3l



VFe. - uLa.-«JlAjjl.@H Al o)LA..":': AR 0,99 ‘Lsﬁl.af &Lﬁks)l.o.ujubi kSJ)jJ}AJ JJ-MS AY

Sl Uz, coym slp Bz g Ar alas g0 14 25,5 obn! paw alaz & Cand (5,098 Caniles
s ol s ¥ Ay alir s Faloil alls b .Sl

(YJ&M) O ).A.OGL\.Q I\ £ g 4.;‘..\9- 209 ¥ ‘B52

Bz 5 Ay slaalaz jo cilos alla slnl b ol 5Sbas culles -¥ S
Fig. 1 Antibacterial activity showing inhibition zone in A, and Bs; isolates.
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Fig. 5. Inhibition halo results for isolate A4 in Tetracycline (T) susceptibility and showed no
inhibition halos with a penicillin (P) antibiotic.
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Table 1. Morphological and biochemical characteristics of strain A,

Characteristics Rersult
Strain A,

Color Mycelium White gray
Glucose +
Fermentation Sugar Lactose -
Sucrose +
Protease +
enzymes Extracellular Lipase +
Catalase +
2 +
Growth in salinity (NaCl%) 5 +
7 +
10 +
5 +
Growth in PH 7 +
9 -

! Control
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Fig 6. Results of biochemical tests for isolate Bs,. from right to left respectively.1. Positive result of
catalase assay. 2.Negative result of oxidase test. 3. Growth Under aerobic and anaerobic conditions.
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.Table 2. Morphological and biochemical characteristics of strain Bs,

Characteristics Yellow pigment Aerial mycelium Grame  Catalase  Oxidase Lactose Anaerobic
reaction Fermentation growth
Result for Strain + - - + - + +
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