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Abstract. --Lygus bug feeding on 1- 0 Douglas-fir
significantly increases cull and the occurrence of forking at
harvest. Miltiple pesticide applications between July and
Sept enber can reduce danage by 80-90%

I NTRODUCTI ON recogni zed as a cormmon cause of bud abortion
] ) and term nal growth deformation in bare root

~Since the 1970's, nurserynen in the Dougl as-fir (D.f.) seedlings. Lygus feeding near
Wllanette Valley have noticed that 2-0 the growing tip of 1-0 seedlings results in
seedlings with nultiple tops are associated stem | esions, distorted needl es, and def orned
wi th deformed term nal gromh during the 1-0 tops (Figure 1). Follow ng bud danage, |ateral
year. However, the connection of "bushy- shoots frequently formweak nultiple tops
topped" seedlings with the effects of Lygus bug (forking) that persist through harvest (Figure
feeding is a recent observation (Shrinpton, 1). Al though Lygus bugs are a conmon probl emin
1985; South 1986; and Schowal ter, et al., agricultural crops, they are an unfaniliar pest
1986). In western Oregon, Lygus hesperus Knight to most nursery rmanagers.

i's now

Figure |.--Appearance of Ly us damage in 1-0 D.f. seedling (L)
and resulting nultiple tops in the 2-0 year (R.
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Lygus bugs (family Mridae) are sucking
insects that feed on the growing tips, buds,
and flowers of many plants (Figure 2).
Agricultural crops such as al falfa and cover
crops |ike buckwheat and cl over can support
hi gh Lygus popul ations. Weed speci es such as
whTt et op, tansy, |anbsquarter and Queen Anne's
lace are also attrative to Lygus. During
feeding, Lygus secrete saliva containing
substances that affect the devel opment of
plant tissues, often resulting in deforned or
aborted growh (Tingey and Pillener, 1977).
Adul t Lygus overwinter in and around conifer
nurseries. During the early spring adults feed
and lay eggs in the stens of agricultural crops
or her baceous weeds. The eggs incubate for 10-
14 days before hatching into flightless nynphs
which, like adults, feed on plant tissue
(Kelton, 1975). Three to four generations are
conpl eted per year in western Oregon (Berry,
1978). The adult insects are active fliers and
readily move fromone crop to another. Danmage
to nursery seedlings starts in July or August
and i ncreases gradual |y through Septenber.
During this period, 1-0 D.f. seedlings
typically grow 2.5"-4.3" and produce the
succul ent growth preferred by this insect.

Figure 2. --Adult Lygus bug (L) and nynph (R.
Adult bugs are 6-7nm | ong while nynphs vary
from1-6mmin | ength.

Since 1983, a series of studies on L us
i mpact and damage prevention have been
conducted at bare root nurseries. The
obj ectives of the studies included identifying
pesticides effective in reducing damage, timng
spray applications, and describing the effects
of damage on seedling yields and quality.

MATERI ALS AND METHODS

St udy Areas

In the sumer of 1983 a pesticide
screeni ng study was conducted in 1D-O D. f.

(60 seedlings/ft?) at Weyerhaeuser's

Aurora Nursery near Canby, O egon. Subsequent
work on spray timing and the effects of Lygus
danage on seedling yields were conducted at

the D. L. Phipps State Forest Nursery at

El kt on, Oregon. Seedling densities at the

Phi pps nursery varied fromi17-25/ft?

1983 ' Pesti ci de Screening

Insecticides for this study were sel ected
on the basis of registration for nursery crops
and use in agriculture for Lygus control. 1D-0
seedl ings were sprayed weekly between July 21
and Septenber 26. The follow ng insecticides
wer e eval uat ed:

Rat e
I nsecti ci de (Active Ingredient/Acre)
fenval erate 0.11b
acephate 1.0 1b
endosul f an 1.0 Ib

The experinental design for the test was a
random zed conpl ete bl ock with each bl ock
replicated seven tinmes. Treatment plots were 41
ft. x 150 ft. with a 20 ft. buffer separating
adj acent treatments. Lygus damage was neasured
in twelve one ft2 subplots |ocated in the center
two beds of each treatnment plot.

1983 I npact Assessnent

Dougl as-fir seedling survival was
eval uated in conjunction with the pesticide
screeni ng study. Nunmbers of |ive seedlings
present in a one ft2 plot located in each
treatnent replication was recorded in the
fall.

1984- 85 Pesticide Timng Studies

Based on the gradual danage increase shown
inearlier work, it was decided the detection
of initial damage anong 1-0 seedlings was a
suitabl e marker for timng pesticide
applications. In both 1984 and 1985, ten
subplots (8 inches x 24 inches) located in four
untreated plots were used to nonitor seedling
damage. The foll owi ng pesticide regi mes were
tested using fenvalerate at 0.1 I b active
i ngredi ent per acre (Al./A).

Application Timng Treatments (weeks frominitial

danmage
1 (check) -
2 3
3 2, 5
4 2, 5 7

5 2, 4, 6, 8, 10, 12



The design for the 1984 study was a
random zed conpl ete bl ock with each treatnment
replicated six times. Treatnent plots were 38
ft. wide and over 200 ft. in length. Lygus
damage was eval uated on the nean of al |
fifteen 1.5 ft? subplots located in the
center two beds of each treatnent.

During 1984, the effects of Lygus danmage
before and after 20% of the crop had set bud
(Septenber 19) was evaluated on 1-0 D.f. The
pesticide used to protect seedlings was
fenvalerate at 0.1 Ib A/ l./Acre. This tining
study consisted of the follow ng unreplicated
treatnents installed in four 34 ft. x 150 ft.
pl ot s.

Treat ment Protected Period Pesticide Timng

1 (check) - -

2 Aug. -Cct . Bi - weekl y
3 Aug. - Sept . Bi - weekl y
4 Sept . - Cct. Bi - weekl y

The 1985 pesticide study eval uated an
operational recomrendati on of bi-weekly sprays
commenci ng two weeks after Lygus damage was
first detected. Insecticides chosen for this
test were fenvalerate (0.1 1b Al./A) and
acephate at 1 Ib A l./Acre. The design for this
test was a randonmi zed conplete block with each
treatnment replicated five tinmes. Treatnent
plots were 38 ft. wide and over 200 ft. in
| ength. Damage assessnent was the sane as the
replicated 1984 pesticide timng study.

1985 Harvest Assessnent

The inmpact of Lygus feeding in the 1-0 year
on seedling yields and norphol ogy at harvest was
exam ned using treatment 1 (check) and treatnent
5 (6 applications of fenvalerate) fromthe 1984
pesticide timng study. The three replications
eval uated were all |ocated anong standard
density 2-0 stock (25 seedlings/ft2). Follow ng
undercutting, ten 2 ft? seedling sanples were
removed fromthe center two beds of the
treatment areas. The follow ng data were
collected fromeach sanple; live trees/ft? %
acceptabl e seedlings, %cull seedlings, and %
forked seedlings. Seedlings were classified as
cull if their caliper was | ess than 3mm or
hei ght | ess than 20cm

Statistical Analysis

Lyqus danage was evaluated in the fall of
the 1-0 year in the replicated pesticide

studi es. Seedlings were considered damaged if
there were any visible signs of Lygus feeding
such as distorted needl es, stem | esions,

def ormed buds and forks. Infornation on tree
forking in the unreplicated test was coll ected
during the spring following Lygus damage.
Seedl ing forking was evaluated on ten 1.5 ft?
subpl ots within each treatnent. Seedlings were
considered forked if they | acked a dom nant
term nal shoot. An x% forking was cal cul ated
for each treatnent. For the replicated
pesticide studies, a x%of Lygus danaged
seedlings in each subplot was cal cul at ed.

Di fferences between treatnments were tested by
anal ysi s of variance on arcsine-square-root-
transfor med percentages. Wiile statistical
tests were perfornmed on transformed data, raw
data is presented in the tables. Significant
di fferences anong several neans were tested
using Tukey's test (Sokal and Rohlf, 1968). A
per cent age damage reduction due to pesticide
treatnents was cal cul ated using the nethod of
Abbott (1925).

RESULTS AND DI SCUSSI ON

Pesti ci de Tests

Results of the 1983 screening study
denmonstrated a significant reduction in
seedl i ng damage consistent with Lygus
feedi ng being the naj or cause of seedling
deformation (Table 1). Al of the
pesticides evaluated in 1983 provided an
acceptabl e I evel of control at this high
frequency of application.

Table | .--Percent Lygus damage in 1D O
Dougl as-fir seedlings treated with
weekl y pesticide applications between July
21 - Septenber 26, 1983 at the Aurora

Nur sery.
Seedlings!
damaged Damage
No. of X(%) reduction

Treatment applications 1 plot (%)
Check - 14,5 a -
endosul fan 10 2.4 b 83
acephate 10 2.2 b 85
fenvalerate 10 1.2 b 92

TMeans not significantly different are
followed by the same letter.

When the frequency of application was
reduced in 1984, a substantial |evel of
damage reduction was still maintained with as

few as two applications of fenvalerate






(Table 2). The 1984 study also indicated
that pesticide applications starting two
weeks after damage was initially detected
provi ded satisfactory control.

Tabl e 2.--Percent Lygus bug damage to 1-0
Dougl as-fir seedlings with different
treatment frequencies of fenvalerate (.1
Ib Al./A) at D L. Phipps Nursery in

1984.
Seed]ings‘ Damage
No. of Damaged reduction
Treatment applications  X(%) (%)
1 (Check) - 3¢ -
2 1 13 ba 61
3 2 6 ba 82
4 3 6 ba 82
5 6 3a 9]

*Means not significantly different are
foll owed by the sanme letter.

Addi tional information on pesticide tining
resulted fromthe eval uati on of crop protection
inrelationship to bud set. Seedling protection
prior to bud set was critical to reducing the
frequency of forked tops (Table 3). Late
pesticide application (Sept.-Cct.) did not reduce
the frequency of multiple tops.

Table 3.--Effect of pesticide application timng
during the 1-0 year (1984) on the occurrence
of nultiple tops in Douglas-fir seedlings the
foll owi ng spring.

No. of Forking

Timing applications (X% + SE)
Check - 18.8 + 2.7
Aug./Oct . 7 4.6 % 1.5
Aug./Sept. 4 5.9+ 1.6
Sept./0ct. 3 19.8 + 2.8

The 1985 pestici de study, showed that four
applications, starting two weeks after danage was
first detected and continuing on a bi-weekly
basi s coul d reduce damage by 80%( Table 4). The
timng of the 1985 spray regine in relationship
to Lygus damage occurring in check plots is shown
in Figure 3. Results fromall studies show 80-
90% damage reduction with 2-10 pesticide
appl i cations.

Anot her approach to tim ng pesticide
applications for Lygus control used by some
nursery managers is to nmonitor for adults and

nynphs on weeds in and around seedl i ng beds.

If 1-0 D.F. seedlings are of a susceptible size
(1-1.5" in height) and Lygus is detected on weed
speci es, pesticide treatnents are initiated.
Wth this systemof spray timng, applications
will start earlier than in our studies.

Tabl e 4.--Percent Lygus bug damage in 1-0
Dougl as-fir seedlings treated with pesticide
at two week intervals between July 17 and

Septenber 6, 1985 at the D. L. Phipps Nursery.

Seedlings]!
damaged Damage
No. of X(%) reduction
Treatment applications 1 plot (%)
Check - 61.9 a -
acephate 4 10.0 b 84
fenvalerate 4 10.6 b 83

!Means not significantly different are
foll owed by the same letter.

Since relatively low | evel s of damage can
be achieved with 2-4 pesticide applications, it
i s possible that much of the damage occurring
in untreated areas is produced by the
flightless nynphs. Lygus nynphs are easily
elimnated with pesticide applications.

However, the highly nobile adult Lygus enter
and | eave nursery beds throughout the summer
and are a difficult target for foliar sprays.
Spraying in the early norning, when adult Ly us
are sluggi sh, nay increase the effectiveness of
contact insecticides. Factors rapidly reducing
pesticide efficacy on Lygus include heavy
irrigation of 1-0 crops and the rapid growth
of seedlings.

SPRAY DATES
| | I I
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Figure 3.--Mean percent Lygus danage in
1-0 Dougl as-fir check plots at the D. L.
Phi pps nursery in relationship to the 1985
spray schedul e.






Lygus | npact

An unexpected result of the 1983
insecticide test was a significant increase in
seedling survival in treated plots (Table 5).

I ncreased seedling survival paralleled the
trend in damage reduction. A possible

expl anation for this phenonena m ght be

i ncreased conpetition and di sease in untreated
beds. One effect of ~L us danmge is increased
production of lateral shoots which result in
greater shading in high density seedling beds
and produce conditions favorable for the foliage

di sease Botrytis.

Table 5. --Average fall 1-DO seedling density in
beds treated with insecticide for control
of Lygus danmage at the Aurora Nursery in

1983
1

X(%) Increased

seedlings/ survival
Treatment ft2 (%)
Check 53.4 a -
endosul fan 61.4 b 15
acephate 61.7 b 16
fenvalerate 62.3 b 17

IMeans not significantly different are
followed by the same letter.

The 1985 harvest study showed a significant
decrease in cull associated with treated
seedlings (Table 6). Many seedlings classified
as cull had clear evidence of Lygus damage in
the 1-0 year. Reduction of Lygusdamage al so
produced a significant reduction in forked
tops. There was no significant difference in
the average nunber of surviving seedlings
associated with treatnment. Lygus damage
occurring in the 2-0 year was not significant
enough by itself to produce cull. However,
seedl i ngs stunted by Lygus damage in the 1-0
year and attacked again as 2-0 seedlings were
sonmetines culled for size.

Tabl e 6. --Harvest eval uation of 2-0 Dougl as-
fir protected fromLygus damage in the 1-0

year (1984) at the D. L. Phipps Nursery.

1
X%

X Trees/ft2 Acceptable Cull _ Forked

Check 25.8 a 81.2b 18.8b 29.1 b
Treated 29.4 a 89.0a 11.1a 6.1a

TMeans not significantly different are
followed by the same letter.

Concl usi ons

Lygus danmage to 1-0 Dougl as-fir seedlings
can result in significant increases in cull for
cali per and size at harvest. Seedlings not
protected from~Ly us feeding have a hi gher
percentage of multi tops. Lygus feeding on 1-0
seedlings prior to the star of bud set is the
greatest contributor to nultiple tops. At the D.
L. Phipps State Forest nursery, pesticide
applications start within 2 weeks of initial
damage to the 1-0 crop and are repeated at bi -
weekly intervals through August. This procedure
has reduced L us damage to seedlings by 80-90%
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