
Effects of mechanical injury and insect feeding

on volatiles emitted by wheat plants
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Fig. 1. Coupled gas

chromatography-

mass spectrometry

diagrams. – a. Stan-

dard mixture con-

taining volatile or-

ganic compounds

with their extract re-

tention times above

each peak. – b. An

example of collected

volatiles, named

above each peak.
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Fig. 2. Release of volatile organic compounds (means ± S.E. in ng·h
–1

) by winter wheat cv. ‘Tonacja’ after 1–3

days of Oulema melanopus feeding (solid line) and control/uninfected plants (dashed line). For figures without

control lines, the amounts of compounds in controls were very low (see Section 3.1.1.) and are not shown.
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Fig. 3. Release of volatile organic compounds (means ± S.E in ng·h
–1

) by winter wheat cv. ‘Tonacja’ after 1–3

days of mechanical injury (means of scraped and pierced treatments) (solid line) and control/undamaged plants

(dashed line). For the Time after injury ×Type of injury interaction, see Fig. 4. For figures without control lines, the

amounts of compounds in controls were very low (see Section 3.1.3.) and are not shown.
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Fig. 4. Release of volatile organic compounds (means ± S.E in ng·h
–1

) by mechanically injured winter wheat cv.

‘Tonacja’. ANOVA results for Time after injury × Type of injury (scraped – solid line, pierced – dashed line) are

presented.

Table 1.Volatile organic compounds released (ng · h–1) by mechanically injured winter wheat cv. ‘Tonacja’,

df1=1, df2=54 for all F-values.

Injury LIN �-CAR (E)-2-HAL (E)-2-HOL
Mean±S.E. Mean±S.E. Mean±S.E. Mean±S.E.

Scraped 0.04 ± 0.01 0.05 ± 0.01 3.97 ± 1.01 1.62 ±0.40
Pierced 0.04 ± 0.01 0.03 ± 0.01 0.85 ± 0.21 0.25 ± 0.06

F=0.003 F=1.32 F=226.6 F=104.7
p=0.95 p=0.27 p<0.001 p<0.001

Injury (Z)-3-HAC (Z)-3-HAL 1-HAC (Z)-3-HOL
Mean±S.E. Mean±S.E. Mean±S.E. Mean±S.E.

Scraped 54.95 ± 5.74 45.17 ± 3.66 1.57 ± 0.39 20.38 ± 2.45
Pierced 38.84 ± 2.04 34.25 ± 1.49 0.25 ± 0.08 15.12 ± 1.11

F=46.5 F=93.2 F=88.9 F=60.8
p<0.001 p<0.001 p<0.001 p<0.001
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Fig. 5. Total amount of volatile organic compounds re-

leased by winter wheat cv. ‘Tonacja’ in consequence

of O. melanopus feeding (OMF) and mechanical in-

jury (MI) (means of scraped and pierced plants).

Fig. 6. VOC ratios of winter wheat cv. ‘Tonacja’. – a. After O. melanopus feeding. – b. After mechanical injury. Ra-

tio = S
selected

/S
HAC

, where S
selected

is the amount of a selected volatile and S
HAC

is the amount of (Z)-3-HAC; the latter

was released the largest amount of the analysed compounds in consequence of both O. melanopus feeding and

mechanical injury.
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Table 2. Effect of synthetic (Z)-3-HAL, (Z)-3-HAC, and LIN volatiles (ng·min
-1
) on adults of O. melanopus behav-

ior.

Name of Days ng · min
–1

No. of females No. of males
compound

+
$

–
$ Y2

+
$

–
$ Y2

(Z)-3-HAL I 6.8 26 4 14.7*** (r) 24 6 9.63** (r)
II 1.3 23 7 7.5** (r) 22 8 5.63* (r)
III 0.5 14 16 0.03 ns 14 16 0.03 ns
control

£
0.5 24 6 9.63** (a) 16 14 0.03 ns

(Z)-3-HAC I 6.5 25 5 12.03*** (r) 24 6 9.63** (r)
II 1.2 22 8 5.63* 23 7 7.5** (r)
III 0.5 16 14 0.03 ns 14 16 0.03 ns
control

£
0.5 22 8 5.63* (a) 14 16 0.03 ns

LIN I 0.4 22 8 5.63* (r) 16 14 0.03 ns
II 1.9 26 4 14.7*** (r) 25 5 12.03*** (r)
III 1.1 23 7 7.5** (r) 24 6 9.63** (r)
control

£
0.0 18 12 0.83 ns 12 18 0.83 ns

Levels of significance: *, p<0.05; **, p<0.01; ***, p<0.001; ns, not significant
r = repellent, a = attractant
$ = +: Y-tube arm with tested amount of the compound, volatile diluted in hexane emitted from filter paper; –: Y-tube arm only
with hexane emitted from filter paper
£ = mean of three days
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