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pistachio by Pseudomonas fluorescens strains

Badrosadat Mahmudi mimand®, Rohollah Saberi Ryseh?", Mohammad Moradi®, Hoseein Alaei*
and Amir Hoseein Mohammadi®
1, 2, 4. M. Sc. Student, Associate Professor and Assistant Professor, Department of Plant Protection, Faculty of Agriculture, Vali-e-
Asr, University of Rafsanjan, Rafsanijan, Iran
3. Assistant Professors, Pistachio Research Center, Horticultural Science Research Institute, Agricultural Research, Education and
Extension Organization (AREEO), Rafsanjan, Iran
(Received: Oct, 2, 2015 - Accepted: Sepp, 26, 2016)

ABSTRACT

Activities of thirty bacterial strains obtained from plants rhizosphere in different areas against Phytophthora
drechsleri were assessed through in vitro and greenhouse experiments. Dual culture and extracellular metabolites
tests were used in in vitro assays. The bacterial strains inhibited growth of P. drechsleri, the highest inhibition zones
was belonged to T17-4 strain with 61.904% in dual culture and VUPF760 strain with 57.87% in cell free metabolites
tests. The highest and lowest reduction rates of disease severity were belonged to VUPF760 and VUPF506 with
68.75 and 16.66%, respectively. In the second section of the study, the ability of bacterial strains to induce
peroxidase, polyphenol oxidase, phenylalanine ammonia lyase and phenolic compounds in pistachio seedling was
investigated 3, 6, 12 and 24 days after inoculation. Bacterial strains increased enzyme activities that reached the
maximum levels 6 days after inoculation with pathogen. The highest level of phenolic compounds was observed at 6
days after pathogen inoculation in treatments of bacterial strains and Ph. drechsleri compared with control. Induction
of resistance in plants even 24 days after post-treatment with bacterial strains was effective for induction of more
durable resistance compared to other activators of plant defense system. The ability of bacterial strains to increase
enzymes activities and levels of phenolic compounds may be some of the mechanisms responsible for their biocontrol
activities. VUPF760 strain showed the highest increase enzymes activities and levels of phenolic compounds.
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Table 1. Some biochemical characteristic of
Fluorescent pseudomonads

Bacterial Siderophores Protease Hydrogen
strains (Micromole) (Millimeter) cyanide
CHAO 227.0 6.0 +
VUPF5 427.0 7.0 +++

VUP506 0.0 6.0 +

VUPF760 196.0 1.6 +
T17-4 157.0 23 +

i Jlete oS & ,Silas A2S K

+: Indicator of the ability of hydrogen cyanide production.
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Figure 1. Inhibitory effects of bacterial strains on mycelial growth of Phytophthora drechsleri in dual culture assays
under invitro conditions.
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Figure 2. Inhibitory effects of volatile compunds of bacterial strains on mycelial growth of Phytophthora drechsleri
under invitro conditions
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Figure 3. 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 4. The levels of peroxidase enzyme in pistachio seedling (cv. Sarakhas) inoculated with Phytophthora
drechsleri and Pseudomonas fluorescens strains simultaneously under greenhouse conditions
A: VUPF760, T17-4, VUPF760+ph, T17-4+ph, ph alone, control
B: VUPF5, VUPF506, CHAO, VUPF5+ph, VUPF506+ph, CHAO+ph, ph alone, control
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Figure 5. The levels of Polyphenoloxidases enzyme in pistachio seedling (cv. Sarakhas) inoculated with
Phytophthora drechsleri and Pseudomonas fluorescens strains simultaneously under greenhouse conditions
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Figure 6. The levels of phenylalanine ammonia-lyase enzyme in pistachio seedling (cv. Sarakhas) inoculated with
Phytophthora drechsleri and Pseudomonas fluorescens strains simultaneously under greenhouse conditions.
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Figure 7. The levels of total phenol in pistachio seedling (cv. Sarakhas) inoculated with Phytophthora drechsleri and
Pseudomonas fluorescens strains simultaneously under greenhouse conditions
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