
... 

CONE AND SEED INSECT NEHSLETTER.!./ 

February 1973 

1. General 

The North Carolina State University Tree Improvement Cooperative 
has appointed a Seed Protection Committee to investigate ways and means 
of reducing cone and seed losses in 3 ,000 acres of seed orchards now in 
the program. Seed from these orchards produced in 1971 over 120,000,000 
seedlings . These seed lings Hill regenerate over 200,000 a cres and at a 
modest estimate 10 percent increase in yield could provide 6 million 
more dollars at harvest than seedlings grown from regular seed. Although 
there are a number of objectives for the committee, the one that we have 
concentrated on for 1973 is to conduct a cooperative test in at least 
eight orchards of the efficacies of phorate as a granular application 
and Gardena as a 0.5 percent hydraulic spray for the control of insects 
in loblolly pine cones. Members of the c oMmittee are : Torn Dierauf, 
Virginia Division of Forestry; Claud O'Gwynn, International Paper Com
pany; Norman E. Johnson, Weyerhaeuser Company, Chairman; Jim Martin, 
American Can Company; Hank Plotkin, North Carolina Forest Service; and 
Robert We ir, North Carolina State University. He hope that such an effort 
made in several orchards at the same time wil l produce more consistent 
results sooner. (Johnson - Arkansas) 

Twenty forest entomologists and three biornetricians, representing 
-rh<> fJ, ~- l'nr<>!=:t" ~.:> ruir .:>. <::t":lt".:>!=: . :lnn nniv<>r<>iri,:.c: rhrn11<> hn11 r rh,:. snll rn. 

met at Olustee, Florida, November 1 - 2, 1972. The objective of this 
informal wo rkshop v1as to discuss the development of accurate sampling 
procedure for evaluating insect-caused flmver, cone, and seed losses in 
southern pine ~eed orchards. Eventually we hope to st~ndardize sampling 
methods so that impact data will be more meaningful for the five major 
pine species commonly grown in seed orchards in the large 12-sta t e south
ern region. Other similar workshops will be held in the future as pro
gress is made and sampling techniques are r efined. (Merkel - Florida) 

Research in progress: 

The bioenergetics of Douglas-fir cone and seed insects in Idaho . 

The goals of this project are : (1) To identify Douglas-fir cone 
and seed insects in Idaho and to determine their distribution and rela
tive abundance and damage; (2) To develop a predictive equation to es=i
mate cone /seed prod~ct icn and loss; and (3) To ascertain bioenergetic 
relationships among insects, cones, and seeds. 

ll Contributions submitted by cone and seed insect research workers, 
resource Eanagers, and tree improvement specialists . These unpu blished 
data cannot be used VTithout contribucot· ' s approval . Items assembled by 
s. W. Meso, U. S. Forest Service, Portland, Oregon. 
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Cones have been collected from a number of sites throughout Idaho . 
Analysis of insects present and damage caused is not ye t complete. In 
contrast to the heavy cone crop year of 1971, the 1972 crop in northern 
I daho was light or absent \vhile most southern Idaho locations produced 
a light to moderate cone crop . A 40-acre intensive study area has been 
es t ablished near Potlatch, I daho , with t he cooperation of Potlatch For
ests, Inc. The test stand is composed of 20 acres of high density 
(185 stems/acre) and 20 acres of low density (45 stems/acre) Douglas
fir , neither half produced cones in 1972 . Exterior and interior cone 
t emperatures of an open growing Douglas - fir were measured with thermo
couples. A multipoint recorder enabled continuous measurements during 
the last three weeks of August . These cones were then collected and 
stores at -15oc . Cone scales, seeds and insects will be subjected to 
semi-micro oxygen bomb calorimetry . (Clausen, Schenk - Idaho) 

Seed and cone ins ec t research at New Mexico State University in 
1972 was mainly directed toward accumulating additional information 
on the biology and cone attack behavior of the more important cone 
beetles. Preliminary work was also begun on insects attacking seeds 
and cones of Pinion. Permanent plots were es tablished that, for the 
next five years, will be used to measure the effects .of weather, in
sects, and rodents on seed crop fluctuations under New Mexico conditions . 
(Kinzer - New Mexico) 

Here in North Dakota our area of research concerns insects that are 
pests in windbreaks and othe r types of protective plantings on the Great 
PlaJ~s. NPar1v ail n f rhP cnniiPrnus anri riAcidunus olanting stock is 
grown in the Great Plains area . We seldom hear of cone and seed insect 
problems from the nurserymen, but I am sure that the losses are far 
gr eater than we know now. At present, our main concern is for the seed 
from the superior trees and from the gene tically improved varieties se
lected for windbreak purposes . Other problems include the ash seed 
weevils, Thsanocnemis spp . , in green ash, Bruchophagus caraganae in 
Siberian peashrub or caragana, and weevils in oak and plum. I would be 
especially interested in c ontac t with anyone with experience in control 
of ash seed weevils . (McKnight - North Dakota) 

As predicted , the 1972 cone crops for most species in the Intermountain 
Region were poor. The lodgepone pine crop \~as light and only 550 bush
e l s of cones were collected . There were small quantities of Douglas
fir , ponderosa pine, and Engelmann spruce cones in the eastern portions 
of t he Region and almost none in the \vest. Approximately five bushe] s 
of cones were collected from each of these three species. 

In 1973, there should be a moderate crop of lodgepole pine cones 
and very light crops of Douglas - fir, ponderosa pine, and Engelmann spruce 
cones . (Parker - Utah~ 

The 1972 Douglas-fir con~ crop in Oregon and Washington was light 
and scattered. An October survey of heavy cone producing west side areas, 
found only scattered trees with pollen buds. This indicates that trees 
producing cones will not r eceive suff~cient pollen to produce enough seed 
for economical collecting. (N~so - Oregon) 
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Loyd E. Drake, Entomologist, U. S . Forest Service, State and Pri
vate Forestry, Forest Pest Nanagement Group , Pineville, Louisiana, is 
now in charge of t he section responsible fo r cone and seed insects in 
Zone 2 . This zone inc ludes the States of Alabama, Arkansas , Louisiana, 
Mississippi, Oklahoma, and Texas . He has previously been in charge of 
the section r esponsible for bark bee tl es and pine and hardwood defolia
tion in this area . 

Loyd Drake can be contac ted a t 2500 Shreveport Highway , Pineville, 
Louisiana, 71360. Telephone 318/445-6511 Ext . 311 . (Pierce - Louisiana) 

Lester Gibson has transferred to Forest Disease Resea rch a t Delaware, 
Ohio. He is now working with leafhopper vector s of elm phloem necrosis . 
No one at the Northeastern For es t Experiment Station is currently active 
in seed insect res earch. (Gibson - Ohio) 

Early in 1973, an article on the biology of the coneworm, Dioyctria 
taedae Schaber and Wood , wil l appear in the Proceedings of Entomological 
Society of Washington. As soon as I can get t he data gathere~ another 
paper should be forthcoming on Dior vctria spp . found in South Dakota . I 
hope to be able to publ i sh this article i n the Canadian Entomologist . 
(Schaber - South Dakota) 

Al Hedlin is currentl y on a year ' s trans fer of work in Norway . 
(Harris - Victoria , British Columbia) 

2. Insect Idcntificat~on ar.~ B~alcgy 

Studies wer e continued concerning the mating behavior of Dioryctria 
abietella . A bioassay method was developed to measure male responsiveness 
to the female sex pheromone and was used to locate the sex pheromon~ gland 
in the intersegmental fold be t ween the 8th and 9t h abdominal segMents of 
female moths . The extent to \V'hich male moths passed through successive 
stages of precopulatory behavior was found to be dependent on the concen
tra tion of sex pheromone . Pheromone responsiveness of males and fema l e 
production of the pheromone were influenced by diel cycles of 12 hours 
of light : 12 hours of darkness (12L : l2D) . The quantity of pheromone 
present on abdomonal tips of fema l es decreased during photophase and was 
maximum 9 hours afte r dar k during periods of peak calling activity. The 
dura t ion of male respons i veness to the pheromone was about twice as l ong 
as the period of female r e l ease during 12L: l2D photoper i ods . Fema le pro
duction and r elease of the sex pheromone , as well as w~le r espons i veness 
to the pheromone, wer e inhibited by light . Periods of locomotor activity 
and calling behavior of female moths folloveci a circadian rhythm that 
appeared to be endogenously timed but strongly e ntrained to imposed pho t o
periods. 

Chemica ls which stimulated feeding by larvae of Dioryctria abietella 
were ext r acted wi t h acetone f r om conelets of slash pine. Ether soluble
and water soluble- fractions of the acetone ext ract elicited a continuous 

· larval feeding response only "'hen recombined. Sugars were also found to 
induce larval feeding and the ir effectiveness as feeding stii]lUlants was 
increased by addition of the ether soluble fract i on of the ace tone extract . 
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Exploratory studies on the sex attractants and host attractants 
of Dioryctria amatella were initiated this past fall. Traps baited 
with live virgin female moths and with l-inch discs cut from fusiform 
branch galls of slash pine were tested in a slash pine seed production 
area near Olustee , Florida . Males of Q. a~Etella were captured in the 
traps baited l-lith live female moths lvhereas only female mo ths were 
caught in the traps baited with discs c.ut from fusiform galls. During 
additional tests, Q. amate lla moths l·lere not caught in traps that had 
been baited with one of five commercially available monoterpenes (a
pinene, B-pinene, limonene, myrcene, or phellandrene) . Further field 
testing of traps baited with live virgin females and discs cut from 
fusiform galls is planned for the coming year . We are currently devel
oping methods for identifying terpenes emitted from galls and cones of 
slash pine. These terpenes will be added to the field tests as they 
are identified. (Fatzinger - Florida) 

A midge, Contarinia sp ., was found infesting needles of loblolly 
pine throughout the Eramber t Seed Orchard, Mississippi, during the late 
summer and fal l of 1971 and 1972 . The midge does not cause a basal 
swelling of the needles as do many other species of this genus . It feeds 
beneath the sheath causing lesions on tender young needles . The needle 
bends do,Ynward at the point of the lesion as it grows out of the fascicle . 
Severe infestations cause dropping of needles . Some trees were heavily 
defoliated by late summer 1971; however, foliage grew back the next year. 

The Nantucket pine tip moth was found completing its entire l a rval 
,.tf',.~,"~"'"'"t- ;>nl'l rnnpt-; n~ •. ,.;t-h; , 1nb}nl l~r n;no n<>orlioc: ~t- rhP RratnhPrt" 

Seed Orchard, Mississippi . This is very unusual since, in the South, 
tip moth . larvae usually feed on small needles only during their first 
instar. After molting to the second instar, they migrate up the shoot, 
and form a web. They bore into the tip about the fourth instar and com
plete development there . Dr . B. F. McLemore (Southern Forest Experiment 
Station) has lvritten a scientific note (Jour . of Econ . Ent., in Press) 
c oncerning. discovery of the June beetle, Phyllophaga micans (Knoch) 
feeding on loblolly pine cones mainly during pollen reception and shcrtly 
thereaf ter . Numerous adults of this insect were caught in light traps 
in the same orchard in which conelet feeding was observed. (Pierce -
Louisiana) 

A list of all insect species collected fr~m all the major conifer 
tree species in New Mexico over the last several years has been compiled 
and will be published in the next few months . 

A study of Conoohthorus Jlexilis has shown that the adults overwinter 
in limber pine cones in both the tree and on the ground . The females 
make the initia l cone attack on developing cones the follm-1ing spring . If 
a male foliows the female into the cone, the female constructs an egg gal
lery . If the mal~ does not enter the cone, the ga llery is either not con
structed or very short . An average of 1.25 cones is attacked by each 
female. Attacked cones have an average of 17 eggs per cone . There r~y 

· be as many as t:hree females and three egg galleries per cone . · In the 
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pre-overwintering adult stage, populations average 13 per cone. Post
wintering adults average eight per cone , however, only 4 . 6 adults pe r 
cone emerge to attack the developing conelets in the spring . This 
survival rate per cone is 18 times greater than that of the ponderosa 
pine cone bee t le Q£pderosae (Ropk.). This i s attributable to the less 
formidable conditions affecting the portic~ of Conophthorus -killed 
limber pine cones that fall to the ground as compared to the more severe 
conditions affecting Conophthorus- kil led ponderosa pine cones which re
main on the tree . 

Cross mating studies have shmm that .£. ponderosae and .£. flexilis are 
distinct species and wi ll not interbreed even in caged studies • .£. 
flexili! will, however, attack and lay viable eggs on ponderosa pine 
cones under caged conditions • .£. ponderosae females wi l l attack and 
feed on limber pine cones but a very short or no egg gal l ery is con
structed and no e ggs are laid . 

Earlier laboratory tests had indicated that myrcene and B- pinene 
repelled and attracted, respectively, adult female .£. ponderosae. 

Vapors of these ~terials were presented to attacking fema l es by 
being liberated through a sealed polyethylene tube around the base of 
the conelet. In these preliminary tes ts, there was no increase of de
crease in cone attack in the presence of eit her vapor. (Kinzer - New 
Mexico) 

Cone and seeci insects continue to flourish in the central Rockv 
Mountain area, and ar e even attracting some additional attention . 

Seed midges have been implicated in·· the pas t 2 years as adverse 
factors in studies on regener at ion of Engelmann spruce . Specifically 
losses caused by the midges are interfering wi t h attempts to estimate 
seed production. 

Work is continuing on t he insect complex affecting ponder osa pine 
cones and seeds on the Fr ont Range of the Rockies . Main speci es identi
fied so far include Diorvctria cambiicola,~ rossi, Q. abietivorella , 
Q. auranticella, Conophthorus ponderosa~, Conotrachelus neomexicanus, 
and Koerber's ubiquitous cone bug . This work is the subject of a study 
unden1ay a t Colorado State University, and will shortly appear in the 
form of a }1S t hesis by Judy Bodenham. (Stevens - Color ado) 

The following new species of cone and seed insects were collected 
in t he Intermouncain Region: 

Grand fir and Douglas - fir 

Brachineur a n . sp . (Cecidomyiidae : Diptera) 

Ponderosa pine 

Or8ilus n . sp . (Braconidae : Hymenoptera) 
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Pinyon pine 

New genus and sp . of Alomyini (Ichneumoni dae : Hymenoptera) 

(Moyer - Utah) 

3. Damage 

Our program has dropped cone and insect survey work. Incidenta l 
occurrences of seed or cone injury are re por t ed as part of survey re
sults for other purposes . This season we did find evidence of Eastern 
spruce budworm (Choristoneura fumiferana Clem. ) wor king in spruce cones 
within a whit e spr uce seed collect ion area in the Ottawa National Forest , 
Michigan. No formal evaluation of the damage or impact has been made . 
(Hastings - 1-1innesota) 

Seed bugs of t he genus, Leptoglossus, are in Arkansas . I found 
them in abundance feeding on cones of shortleaf pine in the vicinity of 
Hot Springs . (Johnson - Arkansas) 

Conelet abortion accounts fo r a major portion of the mortality of 
first-year cones on l ongleaf, loblolly and shortleaf pines. Conelet 
losses of from 10 to 50 percent or mor e of the first - year cone crop have 
been reported . In the past, the cause(s) of conelet abortion wer e un
known thus l eading t o such terms as "physiological drop , 11 "poop-out," 
etc. However , in some of our recent work we wer e able to show that feed 
ing by Leptoglossuc nymphs c ~uses shortle~f anr. loblolly conelets to 
aoorc, wn1Le cne pcocecL1on OL cone lecs Lcoru ndcuraL ~ug povuLKCLons w1~n 
screen cages prevented abortion . It is unlikely that all of the conelet 
abortion which occurs on the southern pines is the result of feeding by 
seed bugs, but our experiments have demons trated that the potential for 
such destruc tion is inherent to these s ucking insects . Conelet abortion 
can no longer be considered solely a tree physiology problem. 

Studies of the effect of Leptoglossus on second- year cones and seed 
of shortleaf and loblolly pine cones and seed were made using caged cone 
clusters. Adult bugs were allowed to feed for specific time intervals 
on specific cone clusters ear l y, mid , and late in the growing season. 
Seed yields and quality from infested clusters and f rom unprotected cones 
were compared with cones protected throughout the season f r om bug feeding . 
We found that bug feeding, particularly ear ly in the season, or thr ough
out the season by natural populations drastically reduced both seed yields 
and quality. Seeds damaged early in the season, be fore hard seed- coats 
developed abor ted, resulting in fewer seed per cone at harvest. Protected 
loblolly cones yielded 2- 1/2 times a s many i i lled seed as did cones ~x
posed to natural bug populations, and almost 6 times as many full seed as 
cones exposed to 2 weeks of bug feeding early in the seascn . 

In. simi l a r work Dave Bramlett, plant physiologist at Blacksburg , 
Va., found that Virginia pine cones protected by scr een wire cages yi elded 
an average of 57 sound seed per cone in contrast to slightly more than 12 
sound seed in unprotected cones . Caging reduced the number of unfilled 
seed per cone from 18 to 9 . ~~ and Leptoglossus were the primary 
insects suspected of causing the damage . (DeBarr - Georgia) 
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Populations of Leptoglossus occid~ntalis, conifer seed bug , moved 
into the Dor ena Seed Orchard which ' produces blister r ust-resistant 
western white pine seed and seedlings for limited reforestation . The 
anticipated influx was related to the lack of cones in the adjacent 
natura l Douglas-fi r stands . Fortunate ly, there is only one generation 
per year. Adults overwinter and become ac tive in Nay when the second-· 
year cones are elongating . Ful l cone growth is reached by late June 
before nymphs begin appea~ing . Nymphs feed during July and August 
mainly on the maturing second-year cones . An attempt was made to 
evaluate seed bug feeding impact by cag.ing spec ific numbers of nymphs 
to individua l cones , but seed set of open and hand- pollinated cones 
was not sufficient for significant comparisons . (Meso - Oregon) 

Dan Kucera recently completed his dissertation on "Cone and Seed 
Losses in Loblolly Pine." Loblolly pine orchards were sampled in 
cent~al Louisiana and east Texas . Ma j or areas of study were : 

Life t ab l e - grea t es t l osses in first year cones occurred i n March 
through May during the two-year s tudy (1969 -1970) . Conelets with
stood very little feeding during pollination and shortly thereafter . 
Greatest losses in second- year cone s occurred during June- July with 
a l esser loss in September through October . 

Causes of Cone Loss - Dioryctria spp . coneworms were the s ingle reost 
important cause of cone mortality and also cone damage . Next in 
importance were undoubtedly the cone bugs Leptoglossus corculus and 
TeJYfft Qipunctat~ . 

Weather - During the summer months levels of rainfall can also cause 
numerous conelets to drop . In 1971, some loblolly pine trees dropped 
all their fir st- year cone s in east Texas . (Pierce - Louis i ana) 

Prior to the harvest of s l ash pine cones in 1972, all the cones 
and conelets were tagged and counted on five trees (38 to 48 feet tall) 
in a seed production area near Olustee , Florida. This ,.,as done as an 
initial study to dete r mine the effect of mechanical cone shakers on 
the cone and conelet crops . The same trees were shook in September 
1972 to determine if there was any tendency for second-year cones to 
hang on the tree . This aspect was investigated because the cones re
moved by a shaker are sometimes used to eval uate the s uccess of a 
control technique against Dioryctria moths . The cones le ft on the tree 
may hang because they are attacked , thus reducing the precision of the 
biological observation . 

In 1971, 79 percent of the second-year cones were r emoved oy 
shaking (range 70 to 85 percent) and in 1972, 64 percent were removed 
(range 48 to 91 p0rcent) . In 1971, 62 , 3, 53 , 10 and 25 percent of 
the conele ts were r emoved by shaking . This resulted from the branch 
end s being broken by hi gh intensity vibrations . 
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The following table summarizes the percent of attacks by 
Dioryctria in the cones removed and kept on the tree. In only one 
case (Tree No . 5) would the attacked cones left on the tree have made 
a difference. (Hertel - Florida) 

Tree Number 
1 2 3 4 5 

# Cones harvested 25 174 176 161 65 
% attack 16 3 5 4 15 

# Cones left on tree 24 186 17 74 43 
% attack 13 6 41 4 49 

% All cones attacked 14 5 8 4 29 

Collections from conifers in North Dakota indicated that lepi
dopterous borers are well represented. With continued emphasis of 
planting spruce and pine on the Great Plains, species of Dioryctria 
have reached a new level of importance. The genus Dioryctria contains 
some of the most economically important moths affecting coniferous 
tree species. Their potential for destruction extends to existing 
provenance studies of ponderosa pine as well as to proposed pine seed 
orchards of the future . Dioryctria cambiicola, Q. tumicolella, and 
p. gul9sella were reared from oonderosa oine. An actack bv )> - cambii
cola predisposes the tree to infestation by the Zimn1erman pine moth, 
~· zimmermani. Dioryctria disculsa was found attacking Scotch pine, 
and this species could prove to be a major pest of the proposed Scotch 
pine seed orchard. 

Siberian larch is another highly desirable tree species being 
evaluated to develop planting recommendations. A larch stand on the 
Denbigh Experimental Forest is used for seed production. During the 
1971 field season Dioryctria abietivorella infested approximately 15 
percent of the cone crop with a distinct preference for certain trees. 
Self-pollinat ion predominates and results in low production of viable 
seed. A 15 percent cone infestation could result in a severe reduction 
in seed availability. Cone infestations rangin g from 60 to 90 percent 
are recorded in Russian literature. (McKnight - North Dakota) 

During the past three seasons, over 35 species of insects have 
been collected fron1 grand fir and a lpine fir cones in northern Idaho . 
The most destructive pes ts are Dioryctria abietella (D & S), Eucosma 
spp., Hylemya Sp ., 2nd Earomyia sp . Asynapta keen i (Foote) is found 
in large numbers, but damage to cones appears to be minimal . ~To more 
cecicls form galls on scales and on seeds of grand fir; one cecid feeds 
in the ~nterior of alpine fir seed and can be detected by cutting open 
seeds or. by x-ray. 
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Three methods were used to evaluate cone and seed damage: axial 
slice, follm.;ed by whole cone counts; dissection of seeds; and x-ray 
of seeds. Regression lines will be calculated from these data . 

Three methods to count cones from the ground with binoculars were 
tested: Cones were counted on the largesc cone bearing br anch , the 
top whorl of the tree and the south side of the tree . These binocular 
counts were regressed against total cone counts obtained f r om climbing 
the tree. Regression analyses were run fo r each method; providing the 
following equations : 

Largest cone bearing branch (X1) to total count (Y): 
Y = 13. 929 + 6 . 419Xl r2 = .2290 mean = 60 . 00 

std. error = 52 .11 

Cones on top whorl (X2) to tota l count ( Y) : 
Y = -. 0651 = 3 . 394X2 r2 = .719 mean = 60.03 

std. error = 31 . 42 

Cones on south side (X3) t o total count (Y): 
Y = - 5 . 620 + 2.994X3 r2 = . 769 mean= 59 . 40 

std. error = 28.93 

The 1972 cone crop for grand fir and alpine fir was very poor . 
(Ku1havy, Schenk - Idaho) 

f ~-:-::-"'~ .. ~- t .. hr 10 '70 M-t·- 1 -ttc - --. - :-"'.-.y-"'1 ~"' -- ":- .. - .... ..... ,:_ 
cone da~age survey listed Hedulia injectiva Heinrich as the damaging 
insect (larvae were identified by Q . M. ~.;eisman) . A later determination 
of the la~vae by G. T. Okumura revealed that the insect was not this 
speeies. Adults were reared from the cones and D. R. David identified 
them as Melissopus latiferreanus (Walsingham). (Stipe - Utah) 

4. Control 

Based on the results of 1971 tests, two 0 . 5 percent Cardona sprays 
reduced Dioryctria da~gc from 17 . 5 percent to 1 . 9 percent , where Gar
dona insecticide used for operational control of Dioryctria in a lob
lolly pine seed orchard . Low overall Dioryctria activity in 1972 (8.2 
percent second- year cones damaged) made the results less striking than 
in 1971. Treated trees received either two sprays (May 14 and June 14) 
or one spray (May 14) of a 0 . 5 percent Gardena spray applied hydrauli
cally. (Copony - Virginia) 

Data from the most heavily attacked clones are presented below. 

Clone Treatment I\amets Tctal Cones % Cones Damaged 

i -8 Check 24 3,999 15.1 
2 Sprays 13 2,651 5.0 

6-13 Check 14 1,903 10 . 2 
1 Spray 16 2,044 2 . 7 

503 Check 12 1,388 5 . 5 
1 Spray 8 826 1.7 



Trunk implants and " paint on" bark a,pplicat i ons of systemic 
insecticides were made the first week of May 1972 to seed orchard 
slash pine t rees i n an effort to r educe Dioryctria sp . infestations 
of cones . The results of this test were discouraging because there 
were no responses to the bark applications and only negligible r e 
sponses t o the Azodrin and Bidrin implan t s . Most of t he bark was 
shaved from an 18-inch band before an i nsecticide was painted on a 
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. test tree. The inject ions t hi s year were made in ho les bor ed in the 
trunks about an inch above the gr ound level . The r esults of this test 
are summarized as follows: 

Treatment 

Azodrin 
Bidrin 
Meta- Systox-R 
Control 

Azodrin 
Bidrin 
Meta-Syst~x-R 

control 

Total 2nd
year cones 

Injected into bole 

196 
341 
496 
407 

Applied to bark 

319 
472 
426 
4V/ 

'\ .. 

Percent 
infested 

13 
9 

18 
18 

19 
18 
25 
HS 

The results of a test to evaluat e carbofuran granules applied 
April 4 and June 7, 1972, in t he U.S. For es t Service 's Er ambert Seed 
Orchard to reduce Dioryctria amatella infestations were inconclusive 
because of t he low number of infested second- year cones on the untreated 
(control) trees. (Neel -Mississippi) 

In a test of Ga rdena applied as 0 . 5 percent spr ay with a mist blow
er to the point of runoff a t two da t es, May 15, and June 15, Weyer haeus 
er Company achieved good control of coneworms i n the ir loblolly seed 
orchard at Washington, North Carolina. The infestation rate in the un
treated checks was 38 percent and tha~ f rom t he sprayed ar eas 8 percent . 
(Johnson - Arkansas) 

FURADAN ® (carbofuran) 10 percent granules were applied once on 
May 4, 1972, at the rate of six (6) pounds per tree in a young slash 
pine seed or chard in northeast Florida to control Dioryct r ia spp . The 
grass was mowed immediately prior to spr ead ing the granules on the s.oil 
sur face \<lithin the crown projection; t hen t he granules were covered with 
the grass c l ippings to minimize their exposure to birds . Dior yctria 
a ttacks on first- year cones only were used to evaluate treatmen t effect 
because the second-year cone crop was ext r emely low. The expe rimental 
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design consisted of a treated tree (rame t) paired with another un
treated ramet of the same clone an·d this was replicated 15 times with 
each replicate representing a different clone. No differences in 
mean conelet survival from early May to late August, nor in percentage 
conelets attacked by coneworms, could be detected between treated and 
untreated trees . (Merkel - Florida) 

Feeding damage by Dioryctria was quite serious in the Jefferson, 
Oregon, Seed Orchard- -both in cones and f rost damaged terminals . Cones 
were sprayed three times during the gr owing season with 1.0 percent 
Lindane. \.Jhere spraying was done, only 14 percent of the cone bearing 
trees and 4 percent of the cones were infested; in a nonsprayed control 
area, 82 percent of the cone bearing trees and 20 percent of the cones 
were infested . Sprayed cones averaged 22 percent more seed per cone. 

A l arge population of Leptoglossus occidental£s was discovered on 
one heavy bearing tree in a nonsprayed portion of Jefferson Seed Orchard. 
Seed damaged by Leptoglossus was easily identified on x - rays by the 
shriveled appearance of the endosperm . X-ray analysis of the seed from 
this tree and that of another ramet of the same clone from a Lindane
sprayed portion of t he orchard is as follows: 

Percent Percent Lepto- Number 
Filled Empty gloss us - damaged of 

Tree Seed Seed Seed Cones 

Kncwn 
Leptoglossus U. :l ~2.'1 17 .u )lj 

present 
,. 

Sprayed tree 88.5 ll.5 0 7 

Plans to test Furadan and Gardona as control agents were cancelled 
due to poor c~ne crop in 1972 . These compounds will be tested in 1973 
when the crop outlook is favorable. (Cade - Washington) 

We have been using Guthion in place of BHC on our breeding trees 
in order to comply with regulations . One big drawback down here in the 
use of insecticides with higher mammalian toxicity is the virtual im
possibility of applicators to wear protective clothing during the summer 
months, thereby hindering spraying operations considerably . I am be
ginning to believe that in view of present regulations, the best control 
is no control-- that is, let the insects have what they will, but in
crease t he a rea of seed orchards or the number of breeding trees accord
ingly . (Coyne - Hississippi) 

for 
were 
Pest 

Field tests comparing hydraulic and air blast speed sprayer methods 
applying dimethoate insect i c ide for Nantucket pine tip moth control 

conducted by Neil Overgaard of the Alexandria Field Office, Forest 
Nanagement Group , Pineville , Louisiana, during the summer of 1972 . 
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Preliminary results at the Stuart Orchard showed 4 percent shoot 
mortality on the areas sprayed with the hydraulic method and 20 per
cent on those sprayed with the air blast method . Percent tips in
fested with tip moths averaged 0.7 percent on the hydraulic sprayed 
areas and 5.6 percent on the air blast sprayed areas. 

Timing of applications was found to be critical especially 
during the first two generations of the insect. (Pierce - Louisiana) 
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65 (4 ): 1188-1189 . 
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