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Table 1. Analysis of variance of the effect of different pistachio cultivars as well as different treatments of PGPR bacteria on
fresh and dry weight of roots and stem

Mean of squares

Degrees of freedom Sourse of variation (S.0.V)

. Stem dry Root fresh Stem fresh
Root dry weight weight weight weight
e e P a0 Cultivars (A)
0.26 0.021 0.67 0.29 2
. 4 w4 . Bacteri
0.91 1.58%° 2.39% 3.37 2 acteria ()
032 % 0,091 ™ 032" 0.08 ** 4 Cultivars (A)x Bacteria (B)
Error
0.063 0.25 0.41 0.030 27
9.65 YIAQ 7.71 9.41 CcvV
35 Total

Ns; Non-significant; ** Significant at P<0.01
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Table 2. Comparison of the interactions of different treatments (PGPR bacteria) and different pistachio cultivars on fresh and

dry weight of the roots and stem

S Treatments Stem fresh wegh (g) Root fresh weght (g)
Z

1 . Control 1.19e 0.44¢
<
2

2 = Bacteria (R8) 1.72ab 081b
5
S

3 % Bacteria (R115) 1.59bc 0.62¢

4 5 Control 1.18¢ 0.42¢
2

5 E R8 (5,50 1.64b 0.86ab
8
ES
=
E

6 é RI15 550 Bacteria (R8) 0.67¢c
£
<

7 5 Control Bacteria (R115) 0.51de
2

8 % Bacteria (R8) 1.78a 0.89a
E

9 = Bacteria (R115) 1.65b 0.69¢
m

The average table numbers are four replicates and the weight (in gams).

Sl 02 S e i p tin S Sose nl v
S350 OVAY Jlaie LRS A, S e (6 S 5l oslicd
Gl bl ol U Olgms ol o5 S35 15 salie
5 esbinal iz S (6 Jgds) sls OLE Ll e
g e el rmen il glaslad
S e s 5550 53 M sl sl (gl ne
S eslaal Hles s gﬁclﬂ—ﬂsa)y ol
SMas i L5 bl @35 a5 0o R8 (6 SL
350 sl pla bl b aS sls glis |, (8470 8)
bl (GS1 635 2050 03 Dlad e 2 ) addllas

(f. Jj.l;-) S )\Jgf‘” e

VY

S g
Pl o S 3l DL Y bty 4 Jader il
A eomed 5 A, S e Sk Agpl g il
Cho B0 S As, S e 68 5 psl il
doss gy sl w53 bl ki 51 oS e
Ol b Sls anslis 0 gy s fme SN
A o s pme Do 4 S mhe o &S 5D
b e Bl Wy S e 1 il G
Sl pB ple LoaS ols Olas EANY) 1, S
Col iy S e glagg U 5l eslinal Loudls Jls s

.xuﬁﬂdmc,wdwﬂwbwulﬂ@ﬂﬁl



VWAA lieaay 9 5als Y o ylack ca 99 0,90 bl OLALS auiis sale dg peli

éu,kﬁjtw)\cgﬂﬂ.w‘jﬂc}awﬂPGPR L;L&:L;J:Sl{ngﬂ:éwfu)‘;\&\i)bqﬂ—r d}.\;-

Table 3. Analysis of variance of the effect of different pistachio varieties (Akbari, Ahmad Aghaei and Badami) as well as

different treatments of mycorrhizal fungi and PGPR bacteria on leaf area, number of leaves, stem height and diameter

Degrees of freedom Sourse of variation
Leaf No. Leaf area
"18.56 1012 ** 2 Cultivars (A)
"3.33 2003 2 Bacteria (B)
. (A)x Bacteria (B)
26.69 53 4
Cultivars
7.36 9.78 27 Error
12.56 5.63 CV
35 Total

**The difference was significant at 99% probability (P<0.01).

S gl g diy Slize 1 5 (PGPR slags 51 bals) cilisue slaslag hlite Sl 31 Sils iyl Jpor =8 St
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Table 4: Comparison of the interactions of different treatments (including PGPR bacteria) and different pistachio cultivars on

leaf area and leaf number

Leaf No. Leaf area (cm®) Al slo Lo Cultivars 2

14.94c 28.74d Control 1
-

15.78b 38.82a Bacteria (R8) Z 2
E
=

15.44bc 31.92bc Bacteria (R115) _;3 3
<

14.42¢ 23.02g Control E 4
E

15.03b 32.86b R8 (5 2Sk 2 5
z
oD
<
B

14.62¢ 28.04c RIS 550 £ 6
<

14c 22.51d Control 8§ 7

17.25a 40.04a Bacteria (R8) '?:) 8
E

16.55a 32.53b Bacteria (R115) '§ 9
@

The average table numbers are four replicates and the weight
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Table 5. Analysis of variance of the effect of different pistachio varieties (Akbari, Ahmad Aghaei and Badami) as well as

different treatments of PGPR bacteria on RWC, proline, total chlorophyll a, chlorophyll b, carotenoids

MS
. Total . Degrees of freedom Sourse of variation
Carotenoids Chlorophyll (b) ~ Chlorophyll (a) chlorophyll Prolin RWC
023™ 0.012" 0.22" 479" 0.198™ ™162.12 2 Cultivars (A)
0.74" 0.26"™ 5227 235" 0.814" 151™ 2 Bacteria (B)
0.049" 0.012 ™ 0.021™ 0.026™* 0.019%*  145** 4 (A)x Bacteria (B)
Cultivars
0.029 0.006 9.12 .00119 0.012 0362 27 Error
6.34 9.32 14.49 4.26 5.64 12.52 (6\%
35 Total

Ns; Non-significant; ** Significant at P<0.01
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Table 6. Comparison of mean interactions between different treatments (PGPR) and different pistachio cultivars on RWC,

proline, chlorophyll a, chlorophyll b carotenoids

g
Carotenoeid Chlorophyll Chlorophyll a Total Chlorophyll Prolin 2
(mg/gfw) b(mglgfw) (mglgfw) (mg/gfw) (umol/gr) RWC Treatments 3 No.
0.156f 0.06¢ 1.49¢f 1.54¢ 0.522f 51.65f Control 1
. =5
0.306ab 0.47a 2.34ab 2.30ab 0.95a 69.02b B"E}C{g‘a ‘é 2 2
. < 3
0.212d 0.30¢ 2.24c¢ 2.01be 0.68cd 65.80cd ~ Dacteria 3
(R115)
0.136g 0.06¢ 1.4f 1.44e 0.51f 50.66f Control 8 4
2 5
: >
0.292b 0.42ab 2.29b 2.23ab 0.86b 68.70b Bacteria < = 5
®) E 3
. =
0.205de 0.28¢cd 2.04d 1.98bc 0.57de 61.90d Bacteria 2 6
(R115)
0.149f 0.07e 1.58ef 1.69de 0.57de 55.90e Control 7
: R
0.320a 0.48a 241a 2.48a 0.96a 75.66a B?g;;la 5 : 8
g 3
1 m o
0.227cd 0.32¢ 2.35bc 2.13b 0.82b 65.98cd ~ Dacteria 9
(R115)
The average table numbers are four replicates.
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Table 7. Analysis of variance of the effect of different pistachio varieties (Akbari, Ahmad Aghaei and Badami) as well as

different treatments of PGPR bacteria on potassium and phosphorus elements of leaves and roots

MS
Sourse of
Phosphorus ~ Phosphorus Potassium Potassium Dedree of freedom o
variation
Root % leaves % Root % leaves %
-/0.006 ** 0.006 ** 0.016 ** 0.042%* 2 Cultivars (A)
0.016 0.061 0.619 0.175™* 2 Bacteria (B)
- - - s x (B)
+/0.002 0.006 0.009 0.006 ™ 4
Cultivars (A)Bacte
0 0 0 0 27 Error
3.46 7.54 4.56 4.21 (6%

35 Total

**The difference was significant at 99% probability (P<0.01). There was no statistically significant difference between
gl p y y sig
treatments.
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Table 8. Comparison of mean interactions of different treatments (PGPR bacteria) and different pistachio cultivars on

potassium and phosphorus of leaves and roots

P Root % P Leaf % K Roor % K Leaf % Treatments <z=
0.117g 0.124gh 0.75d 1.00c Control 1
- —
0.177b 0.205ab 1.06a 1.26ab Bacteria (R8) _§ ; 2
o o=
=
0.144d 0.173d 0.86¢ 1.09b Bacteria (R115) < 5 3
0.111h 0-119h 0.73d 0.99¢ Control 4
T 8%
0.162¢ 0.187b 1.02ab 1.23ab Bacteria (R8) g 2 5 5
< 2 B
0.139de 0.165¢ 0.83¢ 1.07b Bacteria (R115) 6
0.126fg 0.131fg 0.76d 1.04c Control 7
- [
0.194a 02122 1.09a 13a Bacteria (R8) 52 3
S =
m
0.174b 0.189¢ 0.87¢ 1.12b Bacteria (R115) ° 9

The average table numbers are four replicates
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.AABSTRACT

Introduction: Pistachio is a strategic product and have a special place in
agicultural production and constitute the bulk of non-oil exports. One of
the most important problems in Iranian pistachio areas is soil salinity,
which causes many nutritional problems for pistachio trees.

Materials and Methods: In this study, the effect of plant gowth
promoting bacteria (Pseudomonas putida R8 and P. fluorescens R153
isolates) on pistachio cultivars including Badami Zarand, Akbari and
Ahmad Ahaghi were studied in a saline soil as a factorial experiment in a
completely randomized design. The studied characters included fresh and
dry weights of shoots and shoots, leaf area and number, relative water
content (RWC) chlorophyll and carotenoid content.

Results and Discussion: The results indicated that the use of gowth
promoting bacteria (R8 and R115 isolates) increased the amount of gowth
indices including fresh and dry weights of stems and roots, as well as leaf
area and number. R8 isolate caused an increase in root and shoot root
weight of 74% and 54% in Badami cultivar, respectively. The leaf area and
leaf number characters increased by 81% and 30% in the treatment of R8
gowth promoting bacteria in Badami cultivar. Relative leaf water content
(RWC), proline content, total chlorophyll, a and b, and carotenoids were
also improved by the use of gowth promoters, especially R8 P. putida.
The treatment of R8 bacteria in Badami cultivar was able to increase the
absorption of potassium and phosphorus elements by 35% (leaf), 43%
(root), 61% (leaf) and 53% (root)

Conclusion: The results of this study indicated that the application of
bacteria gowth promoters to the release of effective compounds in plant
gowth can increase the gowth and physiological indices even in plants that
are in salinity stress.

Keywords: Pistachio, PGPR, Gowth index, Physiological index.
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