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ABSTRACT

Gummosis (Crown and root rot) is the most important disease of pistachio trees caused by different species of
Phytophthora which destroy significant numbers of fertile and non-fertile trees each year in Iran. Different
approaches have been applied to reduce the severity and incidence of the disease. In recent years, biological control
as an eco-friendly approach has been increased in the world. The effectiveness of Talk powder and Wheat bran
formulations of five Pseudomonas strains (T17-4, VUPF760, VUPF5, VUPF506, and CHAO) was assessed on
seedlings inoculated with Phytophthora drechsleri under greenhouse conditions. The highest and lowest reduction
rates of disease severity belonged to VUPF760 and VUPF506 with 55 and 11%, respectively compared to the control
and other treatments. Seedling inoculated with bacterial strains had higher heights, fresh and dry weights of shoot and
roots. VUPF5 increased the ratios of height, fresh and dry weight of shoot and root by 1.4, 1.3, 1.1, 1.2, and 1.1
respectively, compared to non-inoculated control seedlings.
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Table 1. Code and source of bacterial isolates used in
the greenhouse

Isolate Source Code

Tobacco rhizosphere  CHAO
(Switzerland)
Potato rhizosphere  VUP506
(Ardabil, Iran)
Peach tree rhizosphere  VUPf5
(North of Iran)
Plantago rhizosphere ~ T17-4
(Tehran Iran)
Pine Rhizosphere ~ VUPf760
(Tehran Iran)

Pseudomonas protegene
Pseudomonas fluorescens
Pseudomonas fluorescens
Pseudomonas sp.

Pseudomonas sp.

Sl b o)y

Jhd cubls

Ay Sl dgo 51 o o8 Ay sloy
ool p oyl cals ol agd (lbuid) jo 5aS

obie Voo s Djgoh 5 9l CuniS (g
ac e 50 oolaiul g (gilwo msd Ll bolazul (gl y
Jol> sleosle .(Kloepper, 1993) ogi o2l
Iesle izman 5 wasly JT é b JT sl e
Nakkeeran, ) ool wyiws ;0 5 48 podsyg,he b
Sline & oaddlge b (09,500 Jpamme S (2005
@ U5 e Jole owsy bogs I JSiite  Jgazee
Sguts |y Jgazme 3l g plgs a5 sl Sloools ol jon
l> ewYge,d (Bora et al, 2004) aiss o
5 Ol Bl e @ (g 5 LJsls)
glo slaggadgap » Voona Ll b Joo Sgem
(Sabaratnam & Traquair, 2002) asls (5,5,
Slp Simysld lagulisegdgn  golaidl op)l8
by 4 (S SL slaglen S5
Ol 5 dgm aSsysbar ojls golamdl (gense b
Lol 5o Hae¥ae,d 53U g all il o )luly
or Jyaze 835k Gl g o len » as )5
Byl ) Spskd Arwgs Sl Lol 55501 0gl
Comoz GRlEl wlS ol Some glag S
drwgl 4 Wlgh o a5 el S 0 J5e slas S
Adesemoye & ) w5 S5 Jlal s5,5laS
.(Kloepper, 2009
@lls @y Jpame goladl 550 4 i
Bz y G dydgid diss )5,k YL
g Bl (Sorwg ilom b alS )3 5589 00
5 Golow Cupde Sy (60,5 slaosls vg i,
S5 amedins ) 5 (golail O 4 4z g5 L
Slapaas 3561 glisly 1o 5 sboowds laiSedl
@4z b hlen le (nl Copae 0 5
o5 howecan; s oladl OIS
Ol Bua b haghy ol alerd lagised]
A g Adsb (Somg () S5 4 8L Cwo
F30 65k ladigw Hema¥oe Bl colitul b atuy
b alnil S s

by 5959 3Mg0
SFSL J5S G s gm0 9 55 sloms 518 Antd
IPRI Ph ol L Phytophthora drechsleri z,18



ey odd dgeyd oL S sbasgw HUle obs )l Kes 5 diens (s3505xe Y-y

a8 g nSelal faile e > 255 Ly
O3 3l o o SiS slaady,; (50,5 ()59 Hekateds
LA, sy SB Sl gl ool
09> ade) 5 ol laxr leass, 5l 2lse slocw.s
oals )13 (aidg ol 3 Wi as xS slesl
D9 dan &> 0 P+ sleo L QBT 090 @ lbesh s
Sl (39 e il Jiie Cele TA Sow oy
(Shahidi Bonjar et al., 2004) o aculse aio,
98 i 2 6L bage b e ln
oolawl (1997) Hokeberg et al. all, ;| s,
AW
X =100 — (100 x A)/B
Slew la g slass A (g )len £985 oy X
aols Hled jo sl ol olaws B (jlas 2 (o

.005”

Ssbol samwlxo

Holas oS slaSsh 7,k JB jo o tolo;l ales
Sl LSS 5o 5 (G S LSS 50) 1SS ks 5o
slaosls ol plowl o2y 03 aty J& Jkx
SAS(9.0) ,Ileys 51 eolawl L edelcawoa
L bools Kle g wiad gl Judoigas o0
Jlis! mhaw jo (Sils &als aiz ge5] 51 solaul
. (Duncan & Ferris, 1983) wos dwslio duo 0 0

el

G5l coiie glaase GRS glajilesl o
@ Uly ol mo g Silen g B L Giake )3 oo
sl sas, slaysSl 5, cute (538,30
g dday SES Ojg g Foje El)l el i
@hslen Gad falS Grizes 5 2loe alapla]
s VUPF760  cladigw a5 g sbas wisg o Jlys
5 Gyt w4 9oy V) 5 00 L VUPF506
Solo 3l (3L o9 S o S 5o 1, r‘-‘b On S
plo g ooyl vals a4 cad g auils AldS s
sl jo aisly Hlas 1) (g ls cime BB o jlons
Voo S plesa Flen g8 L oend giab

O JK8) 0l ovwliee iy o Jlos wuo o

Sl 50 (1998) Moradi lawgs coiasl,l g,
b plosl s il

Sslont Jale 56 G54k
ogrhae (28 A8 alo il sl Sl sl
&9, P. drechsleri z B (o39,am) ols> sloais,,
YV sbeo ool G @aw s byl iy 4 0,5 YO
Holmes & ) ol ool hy9p (wgmdw 450
(Solem oo 7,8 Siale yslatea, (Benson, 1994
il Bl s atib, bolls  she S
adgb 8Ll 4L ,o P. drechsleri (sg)e590l)
a ool @i,y o) @) iy daleid sla
5 x5 0ol (IS S #,55LS o (sl 4 Loy
wals olS gl as oailig S les b oyl
2 ool oyl @i 5l (Srale g

ShdS e Jele sl g ol o
b5 O CMC + a8 Ve SIB o5 (ypemsed
Ogeibg Sl oo A b )8 Ve palS ogens
o ool (6,28 Jsko Vo T

S ekl a4 el eal S5 gl sl
e 9 el (B ol 05 90 Cale)
w0l S gl (glo j0g ol S 3l Ly il @IS ]
Comexr mball L) coin (o Sh gmuiliwge
Ogegep 4 Giddes )5 678L sk V-1 s
392 5 301 slod jo Celw A Side a5 g a8lS| 052 13
D9l i Blal Ol Gl eols )3

5 655 95 1655t Gmssd sla Jlas poliiony
il Jlgb S S8 JIogF Sy o gallyap 5o
SE s Glojee b 4 glen Jole g8 L ond
A syp oo o LolS ah glel 5 oailo Sy ()]
Bah (g IS lidg, cele Vg (S cels
D guiie gmls a0 YOV n 4SS gloos
5 5 s il £l65) Lol (g 5ol 5 (slo, 5T
YO doJlob yogS o oo g a9 adle SAS (3
A5 bl bsles Jlesl 51 g 59,

KO slbuaél.& ‘Sﬁfo}k\il FYES]
G;LQ.J Ll b S C.]a.w oo 51 ol &L&JJ



AR VYAV gl 9 5mb oV 8)Leds FQ 5590 oyl (Si50alS idls

9 595 (g0 dubew oy LUl aile i
2 Gl VY Gl g gy 3890 5589 00
(7 US8) s vals @ cons s plail 5 59
S (292 plasl Si2 59 50 Rl WNVE I3
039 0% Sl WY Gl (P US2) plle salss o
VY Gl g OUSE) plle vals 4 cos aiy, 5
ad el dals 4 coad ads, S 39 50 Sl
Tore Gk (nl 50 Fp dgw (laiea 5 (FUSD)

199

Mortality (%)

e teli¥l ) Lo Sl Sl ol dglie
coly VUPFS dyges a5 ol oLt aiey slols
sl 4 S Jlg glas)l o gplp VT 2l
(Y IS8 wd ol
g Aoy SES g 5 ()9 pSoll sleaxs
axgr bB Ll samsplis o olse el
OgewYae,8 b oad Lo wolS jo gul, slo,g518
Lo Op el wall 4 cod 6251 slaag
O lagygesl (S e a5 VUPFS (551,

inle b olezen P.fluorescens 53053 (slodsgun b oo oali aiy sl Jls 10 (g lew ooz, als ws o ) S
slalxls byl i e Phytophthora drechsleri

Figure 1. Disease occurrence percent in pistachio seedling (cv. Sarakhas) inoculated with Phytophthora drechsleri
and Pseudomonas fluorescens strains, simultaneously, under greenhouse conditions.
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Figure 2. Effect of different formulations of P. fluorescens isolates on the height of Sarakhas cultivar in inoculations
with P. drechsleri under statistical description
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inoculations with P. drechsleri under statistical description
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Figure 4. Effect of different formulations of P. fluorescens isolates on the foliar dry weight of Sarakhas cultivar in
inoculations with P. drechsleri under statistical description
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Figure 5. Effect of different formulations of P. fluorescens isolates on the root fresh weight of Sarakhas cultivar in
inoculations with P. drechsleri under statistical description
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