In the westiern forest nurseries, insect pests have heern relatively
portant thar in other parts of the country. inat insect pesits ithere ar
be ratner specific to particular nurseries. pelativeliy little work ha

on these insects. The nost intensive work wag done on the paayule prooran. Th
work was largeiy of an agrieultural nature snd will not e rOuurth here. e
following control recommencatiorns are larrely taiesn from the literafure and from
the experiences of various nurserynen.

Perhaps the best piace to start Zc with the secd source. There are seversl
kinds of sced and cone infestinc insects (moths, fliecs, and wsevils) that cut down
on the amcunt of available seed and increzse the cost of secd collieciing. Unfor-
tunately thesc ingects seenm to be relatively more abundant darirg poor eced years
than in good secd years. There isn't ouch that can te done about throse pests ex-
cept to ”H*t for yesrs whien there arc enough seceds Tor both ihe insects and the
seed coliectors,

In tals eroup of secd-infestineg insects are some, chiefly chaleids of
the genu lepastipmug, that live insice the seeds and réduce tie rermination per
cert. There 1z no readily identifiable sien o tack until the irnsects crerre;
or is there any known practical way Lo prevent attacxk. One thine t 23 Lo
done is to prevent L}K‘ suread ol these ingects, botn yrolne out of and comine into
the Uinlted States. Contrel can be oeffected by heat wrestnont o by i
with suen materials as nethyl broulde,  Informatlon 1s needed on the effects of
these treatments upon the rernination cf individual tree specics,

In the seed beds there are several incegcts zrd related animals that cause
trogulle in wostern nurseries. The sractlico 2f rotating secdbeds and swnmer fallow-
ing between crops of irees mainimizes irsect-caused lotses, Occasionally more di-
rect conirol measures are noece
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Central States and the Zar cording Lo ine av : cords, while
grubs have not been much of in forest nurseries of zhe ‘jest,

Control of white srubs Lo uzually a culiural problem, It is good jdractice
to break sod at least one year prior Lo setting out new secd beds. FRotavicn of
seed baeds and sumner {2llewing between craps of trees are practices that alss cut
down on white rrub populiations.  Plowing ab least twice with rotary piows during
June, July, or gur-ust is recommended when lorce rumbors of wWhite grabs are known
to be present,

Yire worms. ire worms behnve much Zike the white grubs and cause the sane
ariaFe, There seen Lo be ne recorded cases of damage cavsed by wire worms
in forest nurseries of the gat,
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irn fivld erope. Tu is pocsible thal ithis material would also be effeciive in
foprest nurseries, Lxach dosarmes would have to be worked out.

r rormon corickets. On the dryiand areas there is some
r ¢l lorcst nurserics by these insectz.  Here arain there are no
c
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recorded cases of such damape. Both of these insects can be effectively con-
irclied by spreading polson baits. Chlordane and toxaphene baits sare bhoth hipghly
effective,

Pine tip nmoths. The spread of thess insecis on pine nursery stock has
cauPpé a great deal of Troable in the Febracks plantations and clsewhere,
“lactloney and Scerest, speakinby of conditlions Ln the Lake States, recomiended
pericalc inspection and destruction of infosted steck. Similar srecauticons
should be taken in cther narts of the country.

Strawberry root weevils., These insects do ccour widely in the est and
nave caused censiderable daage o coniferous stock in Iorest nurseries, particu-
iarly in Oregon and Vasiinopton., There arc scveral commerclally prepared balts

taat are readily available and which glve good control. 4 cheapd and effective
bait can be made up in the following proportions:

Bran - 30 pounds
Water - 5 gallens
Sugar - 10 pounds
Calciun arsenate or
sodium flussilicate - 5 pounds

Baits should be spread at a rate of about 50 to 7C pounds por acre,
Control by cultural nethiods can be achieved in the game way as with white srubs.

Seed-corn nagrot.  This is a comrionly destroctive rgt o, avriculiural
craps, egpecially on Wil sltes In e spring of the rear. It rocorded only
occasionally in faorost rurserics. In the Forost Industries mvce ihirsory at
lisgually, Washington, the cfi-corn nacscot his been destructive to Douslas fir
and Siika spruce. ZEffecciive corntrol at this Tursery is reported with a spray
mixed 23 tae rate of 2 pounds of 50 pereent wettable DDT to 1OC pallens of water,
Tae spray is applied at the rats of 2y pallens to 10OUC square fect of hed just
as the secalings bevin Lo brear throursh “he ground,
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S rphillids.  These small, white, centipede-like zrimals are sericus

pCsLs € fricaltural crops in nany parts of the country. Ther seerm to be very
Sootiy in distributicen. In feorest rurseries they have bwen reaorted onlv at the
Oregon 3tate Jursery at Corvaills, where they are destractive o hardicod specles.

Yo meneraily feasiblas method of centrolline sytiphilids is known,  ‘they
can be conirolled on lands that cian be completely flooded, but so far no cheniical
treatnents have been practical. There are munercus syrnthetic seil funigants that
have been recently develeoped and which warrant testing aeainst sympnilids. For
the wresent nothinge specific can be recormiended,

General. QOeccasionaliy varicus insceets such as scales, cutworms, and
lecaf feeders cause 1ocal damage in forest nurseries, They are seldom of ruch im-
portance and neecd not be considored separately, ost of these 1nsects are likew
wige pests on agricultural crops upon wnich effective control measurcs have been
developed. The same measures arce apolicable to forest nurserics.
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Question: What about the use of UOT?

Hagerstein: ‘o had an infestaticn in 1944 of a ceriain corn magpot. e hud the

T help of the agricultural exneriment station. e tried bichloride of
mercury witich kills the insects, bat noticed damase to the trecs,
chlorosis, In 19L6 we had sorie rmore of the insects and we tried TDT.
Two pounds tc 100 gallons of water., Twe ard cne-half gallorns of the
solution apniied to 1000 square feet. We held the inscets in cherk.
In 1947 we encountered plenty of the adults. How we have lezrned how
to treat them. As soon as sced is sowed, DT 1s apnlied, Ve also
spray the DT in the grags adjacent to the nursery. e now have
prevty good control. Ti is the tynme of Insect that could run 1 nurs-
ery out of business over nirht. The cost of DOT is 96 cents ner
pound. At two and one<half rallons per 1000 sguare froet, 20 or 20
pounds 1s muificient., The cost is slisht. At leact one entomolorist
at W.5.C. sugrested the danzer of the use of DT, as it can build up
a toxiec condition in the so0il with continuous use

Chairman ‘iebster: How did you apnly thic DDT?  Spray or drench?

YcDermitt:  Spray. 60 pounds pressurcs: 10 inches from the ground over the bed.

Chairman Webster: How often is the spray apilied and do you apply the first spray
Just as scon as you sow the seed?

MeDermitt: First spray is applied as soon as seed is sown. Gfith lots of rain,
one or more later applicaticns should be made.

Hagenstein; Control reasures should continue for & or £ wecks until the seedling
is out of ihe ground. You watch for a little white larvae that looks
like rice.

Ward: How wide 1s wour isolation strip zround the nursery?

YebDormitt: e sprayed out in the rrass along the hishesy and the dike, 8 or 10
fect dovm from the dike, vhich we think helped to contrel <he corn
¢ rEiOtc

Turner: Qur werst cneny is the white grub wworm,

Chairman Wwebster: Vhat control de wou use?

Turner: o contrel rneasures have hoen established.
{(Exhibited a June beetie which was in aleohol.)

Furniss: Have wycu tried cultural nethods thore?
Turner: llothing except the cultivation.

Dill: How long nas this been in the mirsery? Answers pbout 5 wears and 1s in-
creasing.

Dili: e had the loss of § or 6 million trees by the same thing in the east. Ve
built another nursery and noved the stock. Took the betier stock out and
left the rest. Firally the bugs disappeared.




Turner: It takes Lhree yvears to develon. Theyr work in the soil for three vears
¥ 1Y J 5
before they emerge.

Engstrom: Do you have large trees adjacent to the nursery? In the east we found
that the grub worm would affeet segedlings adjacent to big trees.

Turner: This is a June beetle, red striped,

Furniss: A rototiller will kill some of these., Lake States Txperiment Station
recorriends deep cultivation,

llcDaniel: I have read of 2 nursery having grub trouble, There were a number of
skunks in that area., They furnistied protection for skunks in this nurs-
ery. Skunks wiill destroy the grubs.

Furniss: Arc the soll conditions there sandy?

Turner: Yes, sandy loam.

Furniss: It is characteristic for that prub to concentrate in sandy areas. I an
familiar with it in Washington and Oregon and they seck out the sandy
s01l.

Turner: This year we will probably pet a heavy flight. 1In dizging up some areas
T this year we find all adult grubs. Ther start in June and continue into
the month of September. I thourht they were weevils so I fed then weevil
bait, but these grul worms tarive on it., Arsenic,
]
Engstrom: I have seen a crow coning to the nursery in the nmernings. He would pick
up the grubs after the tractor.

Turner: The robins and birds follow the plow and eat the grubs.

MeDermitt: I think that a rototiller would be mere satisfactory {for control,

Lanquist: Vic had trouble with white grubs in Visconsin., Tinally got a rototiller
and eradicated them 95%.

Turner: We can only work 1/3 of our area if we would do it that way, which leaves
the other 2/3 without control.

Chajrman Vebster: Thank you, Yr. *urniss. Another gpecialist we are glad to have
with us today 1s Dr. Brnest Wrieht of the Burcau o»f Piant Indus-
try. Dr. Wright will discuss Thrsery Diseases and Control
measures.




