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* This paper help me to write graduation thesis.



Introduction
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e There is considerable interest in the relationships between plant stress and
susceptibility to insects.
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* Insects on plants exposed to drought, nutrient or air pollution stress, might show
changes in feeding or oviposition behavior.
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e The changes leads to differences in the distribution of the insect and the
damage it causes.




Previous study

NLVIEHERETTEBLEVY I XOETTFAL
A chrysomelid beetle prefered willow leaves grown in low light with optimal
nutrients.
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The Mexican bean beetle preferred bean plants exposed to sulfur dioxide or ozone.

RARAHEAV U RBEZT -2 X FSHICEHRGERIEERLE:

The gypsy moth showed a variable preference response to ozone-exposed oak
seedlings.
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Oviposition behavior has been examined in one species of butter fly which showed
varying preferences for Brassica plants grown under different water and nutrient
regimes.
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e We are not aware of any studies that have simultaneously examined
feeding and oviposition preferences for any insect on abiotically stressed

plants.
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e We examined the feeding and oviposition preference of the imported
willow leaf beetle for 2 clones of cottonwood that had been exposed to a
single acute dose of ozone or charcoal-filtered air.




Materials and Methods

o« 7A)HHOX<T T (Populus deltoides)
e 17~253Hf

e The 17-25 leaf stage

o« SWNIRMMESIAQ—2ST66
o« SVEIEMESYO—2ST109

e Resistant ST66 and susceptible ST 109 to leaf rust
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e Greenhouse soil



Ozone fumigation

Open-top chamber
July and August 1984

Closed-top chamber
July and August 1985 and 1986

8:00~13:00
0.20ppm

Control (Charcoal-filtered air)



Insect collection
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e P versicolora were collected from single wild population on Salix nigra.
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e Second instar larvae were collected on the day of the experiment




Previous experiment
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* Previous experiments demonstrated that on both clones, LPI-5, the leaf
approaching full expansion, was most highly preferred for feeding by
beetle adults and larvae.
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e Assays using leaf discs and whole leaves attached to the plant.




Dual-choice leaf disc feeding preference assay

o |)—DJFT4R7:17 mm

e Discs 17mm in diameter
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 Treated and control disc were placed abaxial side up at opposite sides of a

60 mm (larvae) or 100 mm (adult) dia X 15 mm deep Petri dish,
containing a filter paper moistened with deionized water.
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 Asingle adult and larva was placed in the center of each replicate Petri dish.
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* Plates were placed in a controlled environment chamber.
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 Percent leaf area consumed from each disc was visually estimated
every hour for 4 hours, then every 12 hours for 7 days, or until 230
mm2 was consumed in the arena.
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e A disc was considered preferred for feeding if it was the first disc to have

50 mm2 consumed.



Dual-choice leaf disc oviposition preference assay

e Same design as the feeding assay



Dual-choice

attached leaf assay
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A cheesecloth bag was stapled around LPI-5 of each plant pair so as to

enclose both leaves.
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e |Leaf area consumed of each
24 h.
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leaf on the 15 replicates was estimated every
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* Aleaf was considered preferred for feeding if it was the first to have 100

mm?2 consumed.



O; control




Multiple-choice whole plant feeding and oviposition preference assay
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Carried out in a CFA greenhouse and used 15 plants treatment of each clone in 1986.
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Treated and control plants were randomly assigned to one of five replicate aluminum-screened
wooden cages, with 3 treated and 3 control plants/cage randomly distributed with overlapping
leaves.

Fifteen male and 15 female adult beetles were placed in 2 Petri dish halves in the center of the
cage.
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Percentage leaf area consumed was estimated for each leaf, and egg mass
distribution was recorded every 24 h.

MABRICTRTOEZEU., HEESZTAIE
After 14 days each leaf was removed and the amount of damage visually

estimated and confirmed, using the same procedure as with the attached leaf
assay.



Result

Table 1. Feeding preference of P. versicolora adults (A) and second-instar larvae (L) for cottonwood leaves of two clones (ST 109,
S5T66) treated with ozone (0,) or charcoal-filtered air (CFA) in dual-choice leaf disc (disc) or attached leaf (leaf) assays

Assay Clone Insect Stage Year Number of Replicates Beetle Preference Ratio Sign Test
(0,:CFA) Significance Level

Disc ST109 L 1986 20 6 1 0.05

Disc ST109 L 1986 24 6 1 0.05

Disc ST109 L 1984 24 6 1 0.05

Dise 5T109 A 1986 20 2.8:1 0.1

Disc ST109 A 1985 60 5.5:1 0.01
Disc ST109 A 1984 36 6 1 0.05

Disc ST66 L 1986 20 6 :l 0.05

Disc ST6e6 L 1986 20 5.7:1 0.05

Disc 5Te6 A 1985 61 4.3:1 0.05

Disc 5T a6 A 1984 20 5.5:1 0.05
Leaf ST109 L 1986 15 6.5:1 0.05
Leafl ST 66 L 1986 15 6.5:1 0.05
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Fig. 1 A—C. Mean leal area consumed { + 1 5.E.) by adull P. versico-
lorg 1n chowce tests with cottonwood of two clones (5T 109, 5T 646).
treated with czone (w) or charcoal-filtered air (o) in different trials:
A Consumption after 7 days in a dual-choice disc assay, 1984,
B Consumption after 7 days in a dual-choice disc assay, 1985, C
Consumpiion after 14 days in a multiple-choice whole plant assay,

1986



Total # of Egg Masses
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Fig. 2A, B, Oviposition by P. versicalora females on cottonwood
of 2 clones (8T109, 5T66) treated with ozone (m) or charcoal-
filtered air (o) in different trials: A Total number of masses in
all dual-choice leaf disc assays, 1984, 1985, and 1986. B Mean
number of masses per cage (n=>5 replicate cages, +1 5.E.) in multi-
ple-choice whole plant assay, 1986



Discussion
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e First, trees showing the greatest susceptibility to ozone stress could

also experience the greatest amount of beetle damage immediately
following the ozone exposure.

o O:BZMEDELVEAKIE
OB RICENEINSGIET
ROERDBRENRDIT HA[RENE
e However, the subsequent generation(s) of beetles that would have
normally been oviposited on these plants would be oviposited

elsewhere and the ozone-susceptible plants should then be
exposed to less subsequent beetle damage.
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Second, those trees that are growing near susceptible plants but
are not themselves susceptible to ozone stress might gain an initial
benefit from a reduction in beetle consumption as the adults
moved to stressed plants, but would then, ironically, receive a
subsequently greater oviposition load following the acute ozone
episode as beetles moved away from stressed plants to oviposit on
them instead.

This greater egg load might subsequently lead to greater damage to
ozone-resistant plants, an unexpected consequence of being
resistant to stress.
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e Third, it is also possible that there might be alterations in the structure of
the insect and pathogen community on cottonwood, and the damage to
the plant that these other organisms cause, following an acute ozone
episode.




Thank you!
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