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Identification of volatile organic compounds of pistachio trees and their role in
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ABSTRACT

The common pistachio psyllid (CPP: Agonoscena pistaciae) is the key pest of pistachio orchards in Iran. At the moment,
insecticides despite their known adverse effects on human health and environment, are the only and the last option for
controlling CPP in most cases. However, selection pressure of insecticides has resulted in establishing highly resistant
populations of CPP. Nowadays, volatile organic compounds (VOCs) of plants presenting opportunities for sustainable plant
protection. In this regard, VOCs of pistachio trees (Ohadi and Kaleh ghoochi cultivars) were collected by headspace method
in the pistachio orchards and identified chromatographically (GC-MS). VOCs, including monoterpenes, esters, acids,
alcohols, aldehydes, and aromatics, were identified in both cultivars, numbering 43 in the Ohadi cultivar and 37 in the Kaleh
ghoochi. The quantitatively dominant constituents were (E)-B-Ocimene (32.5%), limonene (14.8%) and methyl benzoate
(12.1%) in the Ohadi cultivar and (E)-B-Ocimene (29.2%), limonene (20.1%) and a-Thujene (6.6%) in the Kaleh ghoochi.
To study whether olfactory cues elicit responses in adult CPP, the odor of pistachio leaves (Ohadi cultivar) were offered in a
Y-tube olfactometer to field-collected populations. Significant positive responses to volatiles of leaves were found in both
males (P<0.03) and females (P<0.001). These data may be useful in semiochemically-based management strategies in the
pistachio orchards such as mass trapping or deter of CPP or attraction of natural enemies.
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Figure 1. Olfactometer and its parts: 1- Air pump, active charcoal flask and flowmeter. 2- Flowmeter. 3- Flasks
containing odor source or control with Y tube.
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Table 1. Volatile organic compounds in Ohadi cultivar of pistachio

No. Compound Class RT ™ (min) _ Relative percent (%)
1 Ethyl butyrate ester 5.06 0.27
2 E)-2-Hexenal aldehyde 6.60 4.05
3 Z)-3-hexen-1-ol alcohol 6.77 0.99
4 E)-2-hexen-1-ol alcohol 7.15 2.01
5 -Hexanol alcohol 7.24 0.74
6 2-Propenoic acid acid 8.17 0.18
7 a-Thujene monoterpene 9.26 3.25
8 a-Pinene monoterpene 9.52 243
9 E)-Ethyl tiglate ester 9.93 0.21
10 amphene monoterpene 10.12 0.27
11 E)-2-Hexenoic acid acl 11.02 0.34
12 abinene monoterpene 11.23 0.12
13 B-pinene monoterpene 11.33 0.20
14 B-myrcene . monoterpene 12.05 0.82
15  E-2-Methyl-1,3-pentadiene * ester 12.86 0.97
16  n-Hexyl acetate * ester 13.16 0.25
17 E-2-Hexen-1-ol acetate alcohol 13.30 1.57
18  1-methyl-4-(1-methylethyl)benzene aromatic 13.55 1.11
19  Limonene monoterpene 13.73 14.80
20  2-Ethylhexanol * alcohol 13.95 0.25
21 E)-a-Ocimene monoterpene 14.23 0.73
22 E)- p-Ocimene monoterpene 14.75 32.5
23 y-Terpinene monoterpene 15.15 0.63
24 o-Terpinolene monoterpene 16.52 0.45
25  1-methyl-4-(1-methylethenyl)benzene aromatic 16.62 0.41
26 Methyl benzoate ester 16.94 12.13
27 (Z)-3-hexenyl-2-methylbutanoate * ester 17.18 0.38
28  Nonanal * aldehyde 17.35 0.33
29 E)-2-Hexen-1-ol, propanoate ester 17.63 0.45
30 E)-4,8-Dimethyl-1,3,7-nonatriene *  monoterpene 17.89 0.18
31 -Ethylhexyl acetate ester 19.55 0.27
32 EE,Z)-Z,G-nonadlenal aldehyde 19.66 0.33
33 thyl benzoate ester 20.49 1.10
34 gZ)-3-he_xeny_I butyrate ester 21.21 1.82
35 sobutyric acid acid 21.47 0.37
36  Methyl salicylate * ester 21.59 8.86
37  Decanal * aldehyde 22.07 0.30
38  Isooctyl acrylate * ester 23.20 1.15
39  Z-3-hexenyl-2-methylbutanoate ester 23.29 0.52
40  E-2-Hexenyl Isovalerate ester 23.57 0.90
41  1,7,7-trimethyl-, acetate ester 25.67 0.38
42 Hexanoic acid * acid 30.18 0.31
43  (E,E)-a-Farnesene * Sesquiterpene 35.01 0.25

*Exclusive compounds in the VOCs of Ohadi cultivar, ** RT: Retention time
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Table 2. Volatile organic compounds in Kaleh Ghoochi cultivar of pistachio

No. Compound Class RT™ (min) Relative percent (%)
1 Ethyl butyrate ester 5.06 0.55
2 (E)-2-Hexenal aldehyde 6.16 6.29
3 (2)-3-hexen-1-ol alcohol 6.78 1.44
4 (E)-2-hexen-1-ol alcohol 7.15 3.75
5 1-Hexanol alcohol 7.24 1.00
6  2-Propenoic acid acid 8.17 0.53
7 Tricyclene * aromatic 9.03 0.17
8  a-Thujene monoterpene 9.26 6.60
9 a-Pinene monoterpene 9.52 5.26
10  (E)-Ethyl tiglate ester 9.93 0.19
11 Camphene monoterpene 10.13 0.80
12 (E)-2-Hexenoic acid acid 11.03 0.34
13 Sabinene monoterpene 11.24 0.19
14 B-pinene monoterpene 11.34 0.51
15  B-myrcene monoterpene 12.07 131
16  o-3-carene * monoterpene 12.86 1.22
17 a-Terpinene * monoterpene 13.17 0.41
18  E-2-Hexen-1-ol acetate alcohol 13.31 1.96
19  1-methyl-4-(1-methylethyl)benzene aromatic 13.56 1.30
20  Limonene monoterpene 13.74 20.12
21 (E)-o-Ocimene monoterpene 14.23 0.63
22 (E)- B-Ocimene monoterpene 14.74 29.19
23 y-Terpinene monoterpene 15.15 1.37
24 o-Terpinolene monoterpene 16.52 1.08
25  1-methyl-4-(1-methylethenyl)benzene aromatic 16.62 0.30
26  Methyl benzoate ester 16.94 4.76
27  (E)-2-Hexen-1-ol, propanoate alcohol 17.63 0.39
28  2-Ethylhexyl acetate ester 19.55 0.22
29  (E,2)-2,6-nonadienal aldehyde 19.67 0.27
30  Ethyl benzoate ester 20.49 0.49
31 (2)-3-hexenyl butyrate ester 21.21 1.16
32 Isobutyric acid acid 21.47 0.31
33 (E)-2-Hexenyl butyrate * ester 21.62 3.14
34 2-Ethylhexyl acrylate * ester 23.20 0.78
35  Z-3-hexenyl 2-methylbutanoate ester 23.29 0.37
36  E-2-Hexenyl Isovalerate ester 23.57 0.81
37  1,7,7-trimethyl-, acetate ester 25.67 0.24

* Exclusive compounds in the VOCs of Kaleh ghoochi cultivar, ** RT: Retention time
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Figure 2. Olfactory responses of females (X? = 11.04, df = 1, P<0.001) and males (X?=4.6, df = 1, P<0.03) of the

pistachio common psyllid to leaf volatiles of pistach

io (Ohadi cultivar) in a Y tube olfactometer. Each vertical bar

represents one independent replicate with 16 adults of the common pistachio psyllid.
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