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ABSTRACT

In order to determine the most efficient chemical compound in fluctuation of plant defense enzymes level and causing
resistance to Phytophthora drechsleri in two pistachio cultivars (Sarakhs and Badami-riz-Zarand), a factorial
experiment was carried out based on complete randomized design (CRD) with chemical compounds (potassium
phosphite, fosetyl-aluminium, potassium silicate, complex amino acid, and siderophore). The results indicated that
chemicals used for this experiment were able to reduce the percentage of death in pistachio seedlings as plants treated
with potassium phosphite and amino acid complex with 100% and fosetyl-aluminium with 25% had the most and the
least effects in these reduction of disease incidence, respectively. These compounds increased plants height, roots,
and shoot fresh and dry weights in comparison to the control and inoculated plants with P. drechsleri. The results
indicated that chemical compounds used for this experiment were able to reduce the percentage of death in seedling.
Plants treated with pottasium phosphite Chemical compounds also enhanced enzymatic levels and phenolic
compound content, which phenomenon was more obvious in simultaneous inoculation with disease agent and lead to
enhancing the peroxidase, poly phenol oxidase, phenylalanin aminolyase enzymatic level, and total phenolic
compound content.
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Table 1. Experiment treatments

Application (The commercial form)

Treatment - - — Inoculation
Spraying Soil application
Potassium phosphite 288 ggm +
Fosetyl-Al 288 ggm +
. - 20000 ppm - +
Potassium Silicate 20000 ppm } )
Amino acid complex ) g;:zg :g::i 4_'
Siderophore g;:ﬁg :g::i 4_'
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Figure 1. Effect inducers simultaneously on pistachio seedlings inoculated with Phytophthora drechsleri on the
percent disease incidence under greenhouse.PH-P (Potassium phosphite), AM (Amino acid complex), Sl
(Siderophore), SI-P (Silicate Potassium), F-AL (Fosetyl-AL).
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Table 2. Analysis of variance for growth factors in pistachio seedlings in inoculation with Phytophthora drechsleri
and inducers alone and their combinations

Means square
Source of variations df Plant Shoot fresh root fresh Shoot dry Root dry

height weight weight weight weight
Cultivars (C) 1 555.5 23.217 61.317 448" 2.987
Treatment (T) 5 72.53™ 465" 7.287 0.74” 052"
Inoculation (1) 1 60.50™ 5.29" 14.84™ 071" 1.40™
CxT 5 352" 0.93” 1.69™ 0.28" 0.13™
Ccxl 1 0.22™ 1.42” 3.36” 011" 0.25”
TxI 5 0.86" 0.23" 0.48™ 0.02" 0.05™
CxTxlI 5 358" 0417 0.79" 0.008" 0.03”
Error 0.86 0.005 0.12 0.003 0.002
CV% 7.55 5.32 14.86 9.46 9.81

SIS Fae Dglas 39z pac g ao )3 ) g a0 0 Jleis| e j8 lo sixe S 5 A NS g 5

*,** ns: Significantly difference at 5 and 1% probability level, and non-significantly difference, respectively.
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Table 3. The results of growth factors in pistachio seedlings in inoculation with Phytophthoradrechsleri and inducers
alone and their combination

Inoculation with Phytophthoradrechsleri

Non inoculation

§ £ g8 §3 23 23 g g8 %3 23 28
2 Treatments gz £z £ Iz == Tp £ £z Tz Sz
3 t¢ 8§ 5% 2% &% £e 3% 8% 2% &%

= 52 x =2 2 ® =z = 52 x =2 B 2 x =z

Potassium phosphite 17.00ab  2.83b 4.41 bc 1.24c 1.10b 18.00 a 3.20a 5.05a 155a 1.23a

. Potassium Silicate 10.66ef 1.07gh 1.72ghi 0.50 hi 0.28 ijk 1366cd 1.67d 3.33ef 0.69 f 0.75d
E  Fosetyl-Al 10.66ef 0.69jk  1.52hij 0.34klmn 0.26 jk 12.00de 1.40e 3.23 0.65 fg 0.70 de
E Amino acid 17.00ab  2.38c  4.00 cde 1.20¢c 0.81 cd 17.33ab  3.13a 4.96 ab 1.40b 1.10b
Siderophore 1433 ¢ 1.65d 3.25f 0.85¢e 0.43fg 16.33b 312a 3.88 def 1.00d 0.85¢c
Control 8.20 gh 0.63 k 0.78 k 0.31Imn 0.20 ki 10.66 ef 1.16fg 3.00f 0.64 fg 047 f
Potassium phosphite 8.66¢ 1.13fg 1.88gh 0.47 hij 0.35 ghi 12.00de 1.46e 2.33¢g 0.54 gh 0.65¢e

., Potassium Silicate 6.66 hi 0.62 k 0.86 jk 0.25 no 0.18 Im 7.66 gh 0.73 ij 1.56 hij  0.36 jkim  0.31 hij
% Fosetyl-Al 6.00 ij 0.25m 0.76 k 0.17 op 0.16 Im 7.33h 0.431 094jk 0.35klm  0.21kl
g Amino acid 8.66¢ 1h 1.43hij  0.39ijkl  0.26 jk 11.00e 1.23f 2299 0.50 hi 0.58 e
Siderophore 8.00 hg 0.94i 1161k 0.38jkl  0.25jkl 9.00¢g 1.15fg  1.56hi 0.44ijk  0.37 fgh
Control 5.00 0.12n 0.76 k 0.10p 0.10m 6.00ig 0.35Im 1.22ik 0.27mno 0.16Im

A5l o e M K0S, L oo )0 O e jo il Sglate slod > a5 Sl les
*Treatments with different letters show significant differences at P<0.05 (LSD).
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Table 4. Analysis of variance for biochemical defense in pistachio seedlings in inoculation with Phtophthora drechsleri and
inducers alone and their combinations

Mean squares

Source of variations df GPX PO PAL Total phenol

Cultivars (C) 1 6.66" 6.35" 1492.15™ 1963.60™
Inoculation (1) 1 316" 1.03” 62.08™ 58.56"
Treatment (T) 7 0.40™ 011" 7.86" 9.02"
Time (Ti) 4 2.957 0.48" 138.85™ 56.26"
IxC 1 0.65" 0.05™ 23.40™ 8.31"
TxC 7 0.06™ 0.01" 281" 1157
TixC 4 057" 0.02" 74.49" 35.83"
TxI 7 0.03" 0.008™ 0.89" 1.22"
Tix| 4 0.327 0117 488" 3.637
TixT 28 0.04™ 0.01” 0.89” 0.70™
TixTxIxC 95 0.008™ 0.001™ 0417 0.15™
Error 0.001 0.003 0.13 0.15
CV% 12.79 5.65 10 6.97

Dl gire Gglds 09z pac 5 do,ye ) Lzl a0 ls S i 4 mns g

** ns: Significantly difference at 1% probability level and non-significantly differenc.

Badami
—&— Phaosphit
seCee Amincacid
—-¥— Siderophore

—%— Phosphit
<O Amoncacid
—%¥— Siderophore

Days after inoculation

Sarakhs
—a— Fhosphit
O Aminoacid
—-%— Siderophore

—_—
— . —
— 00—

Control

- (A)
Silicate:
F-AL

—&— Phos phit
e Amonoacid
— w— Siderophore

Days after inoculation

L Phytophthoradrechsleri sl Sjale ;8 (s yw g ool 03, 55 &y Sl Jlis 1> oSy ma T (6 iy yuris ¥ IS
.(B) u,-’l-ér-’d“ cussS ! (5[.@&.,‘.&5).) 9 A) oasS ‘_gl.(au..ff

Figure 2. GPX activity in Badami and Sarakhs pistachio cultivars after inoculation with Phytophthora drechsleri in
combination with inducers (A) or inducers alone (B).
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combination with inducers (A) or inducers alone (B).
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