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The interest in zerial seeding displayed by foresters and forest land
owners has prorpted this brief description of the methods end +technigques devel-
oped by the Oregon Stats Board of Forestry and now in current use.

Aerial seeding is repidly becoming = more and more attractive method
of artificial regeneration. Ift is not only attractive from the standpoint of
cost, but also from the standpoint of ease of execution. A denuded forest area
approximately 5,000 acres in size and adapbable to zerial seeding can be baited
and seeded Tor as little as 5$6.00 per zcre. The entire job can be completed in
five or six days arnd acceotable results expected.

The helicopter has become the sceepted type of aircraft to handle the

A

job, Its ability to land and take off from a small clearing and maintain a
relatively constant speed at & constant elevation over rough terrain places
the helicopter in & class by itself.

There is more to aerial seeding; however, than just bait, seed and
helicopters. It is the purpose of this bulletin to outline generally the
steps that should be followed in setting up an serial seeding project; to
offer certain recommendations on specifications; and to report on the major
aerial seeding projects that have been carried out under Oregon's forest re-
habilitation vrogran.

There is no doubt that as more work is done in the Tield of aerial
seeding, technigues will change and improve. Therefore, this bulletin is by

no means the Tinal word, but a temporary tocl to aid those interested in the

gigantic problem of feorest regensrstion.




ADAPTABILITY OF AREA

The adaptability of aerial seeding to a specific problem of artificial
regeneration depends upon a number of important factors {(8) and their interre-
lations. These factors are size of area, seed source, natural stocking, cover,
soil condition; degree of Eurn, exposure and slope.

Aeriagl geeding at the present time can not be economically undertaken
on tracts of land less than 500 scres in size. Proven methods of rodent con-
trol indicate thet this is the smellest area that can be baited economically
because of the requirement of a 1/4 mile buffer strip around the seeding block
to prevent rodent drift. To determine the lend status in regard to the re-

maining factors, a detailed survey should be conducted.

The Preplanting Survey

The preplanting survey is the accepted method whereby these factors can
" be evaluated.
Seed Source
The presence of seed source on the area under survey should be recorded.
It is essumed that little or no seed source will be present where a reforest-
ation problem exisis.
Stocking
Stocking should be determined by using whatever method is accepted by
the agency involved, A recommended method (7) for determining stocking con-
sists of running two parallel lines, equelly spaced, through each forty along
which stocking and other conditions are eveluated on A mil~acre plots estab-
lished at two chain intervals.
Cover
Probably one of the most important factors influencing aerial seeding is

the cover type and the amount of ground ares it occupies. Vegetation is also

an important indicator of soil condition. Results of various experiments and




three years of project work in serial seeding indicate that 60% of ground area

occupied by vegetation and metted leaves is the upper limit within which di-
rect seeding is effective. Light to moderate cover appears to be the nost
favoratle to seedling establishment and survival. Ses Plates I, II and III for
general examples of cover conditions.

Soil Condition

Soil condition can be examined and rated according to whatever degree

of intensity is desired. Specisl attention should be given to such problem

areas within the survey unit as rock outcrops, talus slopes, poorly drained

soils and rocky soils.
\_————_.,___’—_

Degree of Burn

Any burned over forest areas where seeding is contemplated should be
examined and classified as to degree of burn. C(lassifications should describe
the burn influence observed at the time of the survey rather than the intensity
of the original fire, since time elapsed after burning permits return of vege-
fation, build up of humus and physical changes within tﬁe soil itself. GSee
Plates IV, V and VI for general examples of degrees of burn.

Exposure

The relative area in sach exposure will influence the establishment and
survival of seedlings to & marked degree. It can generally be expected that
north exposures will be the most favorable, east exposures favorable, south
expogures least Tavorable (4) and west exposures slightly less Tavorable than
east exposures.

Slope

The factor of slope should be considered along with cover, soil condi-

vions and exposure, since its importance depends upon its interrelation with

thege three factors, For example, steep slopss with rocky soil and little

N

vegetation may be subisct to excessive erosion and therefore not too favorable













for seeding. Steep slopes with southern exposures are extremely unfavorable.

Compilation and Analysis of Data

After fiela surveys are complete data should be compiled and analyzed
10 determine whether the land is better adapted to aerial seeding or to some
other method of reforestation.

Jand Adaptability

Provided the major portion of the area appears to be adaptable to seed-
ling establishment anc no extensive unfavorable conuitions such as south slopes,
heavy brush cover and excessively rocky soil are present, aerial seeding can
be undertaken ana acceptable resulis expected.

Selection of Tree Seed Species

Choice of seed should be based primarily on the species reaching
optimum development in the original stands (L). Such choice may be subject to
other considerations which may favor one species over another. These must also
be taken into consideration when choosing a seed species or a combination of

seed species to use.

DELINEATION O SLoDING anlA

After it has been decided that a given area is to be aerial seeded,
it is necessary that the boundaries be cesignated and the seeding unit divided
into seeding blocks. Livision of the unit into seeding blocks facilitates ap~
portionihg of bait and seed and control over distribution, It also permits
lay out of wunit in logical blocks from the standpoint of a predetermined
flight pattern.

Ground reconnaissance is necessary to determine the boundaries. Selec-
tion of a landin: area for the helicopter can be made at the same time., An
old logging landing or a wide truck road, either of which is level and not in

use, will suffice. The ideal landing area should bhe on a ridze and permit land-

A




ing or take-off from at least two directions. Prevailing winds at time of bait-
ing and seeding should be consgidered. The area should be free of any obstruc-
tions that might interfere with fake-coff or landing of helicopter.

Recent aerial photographs are invaluaeble in properly laying out the unit.

Either an accurats map or an aeriasl photograph mosaic should be available on

which to designate seeding boundary, block boundaries, and baiting boundary.

o

Mosaics have proven very succeasful on asrial sgeeding operations, since pilots

&

ystem of =ach hlock prior to flying over the

n

can study the road and drainsg

UQ

area in the company of a guide
If possible, boundaries should be made up of main siream drainages, prom-

b T

inent ridges and well defined main traveled roads. In meny cases such a delin-

eation is not possible because of land ovmershin boundaries, Where natural
boundarises are not distinct or land ownership boundariss are used, the seeding
unit and component blocks should be flagged. Markers made from .002 aluminum
foil, 3 feet wide and 10 feet long, ave veadily visible from the altitudes at
which the hslicopter operates. Past experience indicates that markers need be

block boundaries. No

m

placed only wheres nesded along seeding boundariss and
markers are required to indicate outside boundary of bait buffer strip, since
it can be covered by = series of parzllsl flights based on the effective swath

width of the helicopier.

As aluminum markers sre seb out they should be recorded on map or mosaic.
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Large down logs lying alor place to set out

be tacked to the log with a stapling hammer. Small

i

a merker. The aluninum ¢

"57
ot

21

a gtaple is driven in so as not to

pieces of cardboard should be

tear the aluminum. Crinklin 1 betweean staples causes it to catch
and reflect more light, thus mekiung 1% more visible from the air. When logs
are not available the aluminum can be crinkled slightly, wlaced on the ground

held in place by chunks of wood and rocks.
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The proper delineation and markinug of the seeding unit is of great impor-

tance, since on its accuracy depends the correct distribution of bait and seed.

TREE SEED

The selection of the seed to be used on a specific aerial seeding pro ject
should be based first on the species native to the area. Other factors may
enter into the picture, such as, desirebility of species from standpoint of
germination and establishment, adaptability of site and desired end product.

After a choice of seed species has been made, it is desirable that every
precaution be taken in procurement. Local seed from natural stands should be
obtained if available. Climatic condition and mean elevation of collection and
seeding site should be similar. 1f local seed is not available, it may be
possible to obtain seed from an area having a similar growing season, latitude

eand elevation (4). To insure the proper classification of seed according to

Ul

source, a zone system such ag appears in Figure 1 is used. Seed suppliers are
furnished with the map, and seed shipments are designated by zone of origin on

certification form shown in Figure 2.

Procurenent of Seed

The Oregon State Board of Forestry has compiled specilications.covering. ..
the procurement of forest tree seed gererally used .in. westerm Oregon.for re-
forestation purposes. - Figurs 3.presents- the specifications for-Douglas-fir,

Specifications on other coniferous seed species are drawn up in a similar
manner. However, there are certain variations in specifications. Purity of
western redcedar seed does not require dewinging and allows 3% by weight of
foreign matter. HMinimum cutting test is 85% based on 100 seeds per 50 pound
parcel; no germination test is resguired. Western hemlock seed must be thor-

oughly dewinged and contain no more than %% foreign matter. Cutting test is

same as western redcedar; no germinetion test. Port Orford white-cedar must be
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Figure 2

Oregon State Board of Forestry
Certificate of Origin-Forest Tree Seed

Supplier Address

Species-common name Scientific name

Parcel or sack No.__ Weight of parcel 1bs. Purity

Cutting test Drying temperature degrees Fahrenheit
SOURCE
State County Zone
Elevation Age of gtand
Vigor General exposure
CERTIFICATION
State of County of
I, , of the City of
State of , on this  day of ,19

do hereby certify that 1 am the supplier above named, that the cones from
which the seeds were extracted were collected during the period

to , 19 , under my direction and supervision, that all

coneg were grown and matured during the yesar 19 , and that I have read the
above material and all the statements made therein are true and correct.

SIGNATURE

10




Fig o 3

Oregon State Board of Forestry
Forest Tree Seed Specifications
Douglas~fir

To furnish 2,000 pou ds T Dougles-fir seed according to the following
specifications snd requirements:
Source: Pseudotsuga taxifolia viridis from the Douglas-fir region of

Western Oregon or Western Vashinzbton. Elevations from which
collected to be from 1,000 feet to a meaximum of 2,500 feet.

Crop: Seed te be from the 1952 crop.
Purity: Seed to be thoroughly dewinged and to contain no more than 3% by

welight of needles, cone particles, pitch or other foreign matter.

Cutting Test: Minimum requirement of cutting test to be 95% and based on 100
geeds per 50 pound parcel.

Germination: Minimum requirement of germination test %o be 707 and based on
tests made by the Oregon State College sced testing laboratory.
In the event that initial results are below 70%, a second germi-
nation test will be run bmforﬁ final settlement is made., Samples
of 1,000 seeds each will be furnished the testing laboratory for
each 500 pounds of seed Qellvered.

Drying Temperature: Maximum permissible drying temperature to be 110 degrees
Fzhrenheit,

Container: Sesd container to be composed of two sewn sacks of 50 pound capac-
ity. The inner sack to be of cloth or canvas and the outer sack
to be of burlap or canvas. Sacks to be new and free of holes.
Sacks are to be marked with stencil on both sides in the following
manner: {1) Numbered consecuti vely (2) Supplier's name or
trademark (3) Quantity of seed (4) Year collected (5) Species
(6) BElevationm.

Certification: Seed certi

Tication to consist of a statement on a standard
form. Certifics
c

ion to be placed in shippjng tag envelope and
fastened to each sesed sack. Ccvt fication forms snd shipping
tag envelopes will be i to “he guccessful bidder by the
Oregor State Board ol

Delivery Date: Seed to be delivered to the Oregon Forest Nursery, Corvallis,
Oregon on or before December 1, 1952. Bidder to guote only on
the amount on which he can guarantee delivery.

Payment: Ninety percent of payment will be made within 30 days after de-
invoice, The 10% balance will be
received and meet specifications.

livery of order and reﬁmipt of
pald after gernmination test

o
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Quotation:

Terms:

In the event that
tests, adjusitment
terms of woney or
ered end invoiced
must be delivered

specifications are not met, after germination
will be made on 2 percentage basis either in
seed., Orders under 500 nounds must be deliv-
in one lot. Orders of 1,000 pounds or more
end invoiced in lots of 500 pounds or more.

Bidders are invited to quote on all or any pert of the above

amount of seed.

Cash discounts of

less than 20 days cannot be accepted.

12




cleaned ss thoroughly as possible. Forelgo particles should not exceed seed
size. No cutting or germination tests are reguired. The »urity requirement
for Sitka spruce is the same as western hemlock. Cutting test must be 90%

based on 100 seeds per 50 pound parcel; germination test must be at least 60%.

Care and Storage of Seed

i

If se¢ed is to be purchased and set aside for future use, care should be
taken to see that it is thoroughly dry. Sced can be stored in zglass or metal
containers or in burlap sacks. It is advisable that the seed be placed in cold
storage at a temperature of 0° Fehrenheit. Variations in temperature as much
as 5 to 15° F. should not affsct viabllity: however, the safest course ig to

maintain the temperature as close to 0° F. as possible.
oy oy

Preparation of Seed

At least one month prior to apnlication the seed should be removed from
0° F. storage and placed in a cold rocm held at approximetely 350 F. This
acts as a tempering nrocess and permits the seed to thaw gradually.

If fall sowing is to be employed no further treatment of the seed is

necessary. The seed will be dormant until warm spring weather, at which time

)

germination will take place. Fall seeding secms to be more successful than

G

spring anvlication with stratified secd. 17 seoding takes place in November
Just prior to the heavy leaf fall from broadleaf vegetation, the seed has a
much better opportunity to find its wey to mineoral soil. Rain and snow aid
materially in forcing the soed downward to mineral soil giving it the best
chance of germination and establishment.

Should spring spplication be desircd, seed can be stratified and digsem-

inated just prior to germination. Probably the only advantage of spring sow-

16]

ing of stratified seed in western Oregon is ths sharp reduction in time that

the seed is exposed to rodent depredations. Several disadvantages are encoun-

e ]
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tered. Application should take place whon the stratified seed reaches the
point of germination. Weather corditions mey be adverse at thisg time and the
seed will have to be held at a lower temperaturce to keep it from germinating.
Such irreguler conditions may prove detrimental to the stratified seed. Dis-
gseminating devices may injure the stratified seed when application takes place.
On land supporting a moderate cover of lower types of vegetation the sced may
fall on & leaf mat or other debris. When germination occurs there will be
little opportunity for thc seedling to establish a root system through the

leaves or other ground cover before drying out.

RODENT BAIT

Two types of bait have proven satisfactory for rodent control operations.
These are wheat treated with sodium fluoroacetate (compound 1080) and wheat
treated with thallous sulphate (leso )., Roth baits are dyed green to reduce
the possibilities of birds finding and cating them. An overcoating of cooking
0il is applied to thc bait to eliminete sluffing off of minute poison crystals
that might be on the surface of the wheat kernels and to prevent leaching of
the poison.,

The combination of the two baits at the rate of 1/4 pound each per acre
is used in preference to a single rodenticide, since each has different guali-
ties that makes it valuable in rodent control. The 1080 bait is highly taxic;‘
one kernel of fresh bait will kill a mouse. The poison is infinitely soluble
in water; however, and is subject to leaching during rainy periods. Thallous
sulphate bait, on the other hand, is not guite as toxic but does not leach
from the wheat kernel as readily. Thus, the combination of the two baits (5)
affords quick and feirly lasting control. In the event that a mouse should
receive a sub-lethal dose of one rodenticide and develop an aversion to it,

the second bait would be present for the mouse to take. Nelther of the two

14




continues to be effective after the wheat kernels become mater sozked and begin

to disintegrete, since they are nc longer naletable to the mice.

Procursment of Bait
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Certain spescirticeticns foy rodent
Board of Forestry so thaet o uniform product results. Figures 4 and 5 set forth

the specifications for 1080 and thallous sulphate bai

Both baiting and seseding are zccomplished with the helicopter. General
operational recuirements and soocial equivment neeled are the same for both

activities. They can best be describsl by the information set forth in the
sample bid form, Figure 6.
The general requirements cover varicus factors relating to an serial seed-

ing oweratior that should ve ccnsidered for the nrotection of bhoth the aircraft

operator znd the perscn requesting the services,

v

Petailed specifications for aircraft and dissemincting mechanism are set

forth under Section 111, pase 4 of the scmple bid form, Figure 6.

All Lelicownter operators in the Pacitic Northwe are using a centrif-
ugal type seed disseuinator. Some ars operated electrically, others hydrauli-

cally, both are saotisfactory. Certain modirications and special requirements
nay be necessary under varying conditicns., Plotes VII and VIL1I1 show the type
of dissemincting mechanism in current use.

One of the most inmoritant pazsges of zerial geseding is rodent contrel. On

its success or failure may depend the results of the entire project.

Satisfactory rodent control is boirng obtained at the nresent time by




Figure /4

Oregon State Board of Forestry
Poiscn Beit Specifications
1080

Bait: To be large kernel Rink or VWhite Holland soft wheat free of chaff
end other foreign matter,

Poison: To be sodium fluoroacetate {compound 1080).

Formulation: Vheat to be impregnated by soaking in a 5.8% aqueous solution by
weight of 1080 for 24 hours at = temperature of 65° to 700
Fahrenheit, Treatment to be made in containers not subject to
corrosion by 1080.

Wheat to be colored with green fTood dye during impregnation with
poison. In addition to the green food dye, wheat is to receive
an over-treatment with & coating of cooking oil, such as soya or
cottonseed, in which has been disoersed a monastral green light-
fast pigment, such as Dupont GT-486-D, or approved equal, The
over-treatnent to be acpplied at the rzte of one pound green pig-
ment and A0 ounces of cooking oil to each 400 pounds of wheat.

Finished product to be dried to original dry weight so as to in-
sure no molding or deterioration of wheat.

Container: DPoison bait container to be composed of two gewmn sacks of fifty
pound capacity. The inner sack to be of cloth or canvas; the
outer sack to be of burlap or canvas. Sacks to be new, free of
holes, closed, sealed and merked in accordance with government
regulations concerning peckaging of poisons. No tags or papers
shall be ploced inside of the container.

Sacks are to be further merked with stencil on both sides in
the following manner: (1) Supplier's name or trademark (2) Type
of poison and bait (3) Quantity (4) Date of preparation.




Bait:

Poison:

Pormulation:

Container:

Figure 5

Oregon Stete Board of Forestry
Poisgon Beit Specifications
Thallous Sulphate

To be lorge kernel Rink or White Holland soft wheat free of chaff
cnd other foreign matter.

To be thallous sulphate (TlOSOA) .

Wheat to be impregnated by sosking in & 4.1% agueous solution
by weight of thallous sulphate for 24 hours at a temperature of
659 to 70° Fahrenheit. Treatment to be made in containers not
subject to corrosion by thallous sulphute.

Wheat to be colored with green food dye during impregnation with
poison. In additicn to the green food dye, wheat is to receive
an over-treatment with a coeting of cooking oil, such as soya or
cottonseed, in which has been dispersed a monastral green light-
fast pigment, such as Dupont GT-486-D, or approved equal. The
over-treatment to be applied at the rate of one pound green pig-
ment and 40 ounces of cooking oil to sach 400 pounds of wheat.

Finished product to bs dried to original dry weight so as to
insure no molding or deterioration of wheat.

Poison bait conteiner to be composed of two sewn sacks of Lifty
pound capacity. The inner sack to be of cloth or canvas; the
outer sack to be of burlap or canvas. Sacks to be new, free of
holes, closed, sealed end marked in accordance with government
regulations concerning vackaging of poisomns. No tags or papers
shall be placed inside the container.

Sacks are to further merked with stencil on both sides in the
following manner: (1
poison and bait (3)

) Supplier's nome or trademark (2) Type of
Cuentity (4) Date of vrenaration.







using 1/4 »ound 1080 treated wheat and 1// nound thallous sulphate treated
wheat for 1/2 nound bait ver acre., The entire seeding area nlus 2 1/4 mile
buffer striv around it should be baited., As stated earlier, the buffer strip

is recuired to chbtain en 2ccentable level of control and to prevent rodent
drift into the seedin~ area. The bait can be flown out in single flights over

the area. Sufficiently accurate cistribution can be obtained in this manner,

Pre-control Census

A rodent census should be made before baiting, if results of control

are to be measured., Sampling may be accow:lished by

2 syster of traps baited
1 nlaced in the area to be treated.

There are no reliable sstimates oi the actual number cf mice ner acre
present on cutover or burned over forest l.n. nor of the minimuw: number ner-
missible for successful seeding. Tor this reason all estimates of porulation
levels must be relative.

The potential effect of thz mice and otiher small mammals on the seed
to be distributed mav be very roughly Jetermined by the slacing of seeds in
spots and later counting those disturbed. This influence may be measured
mucih more efficiently by a system or snap trads baited and pluced in the
area to be sampled.

A trapping system found tc be guite satisfactory consists of setting
ir a line, 120 baited traps which cre cxamined Caily for three days (3).

A corzion s=nep mouse tray such as the “Four Way Victor® is recommended. The
most practical bait for thic purnose iz the meat of the filbert nut. This
is cuite attractive tc mice and shreiv s under rost conditicns wnd is not
washed avay by rain. Another bait vhich has proven satisfactory is a mix-

ture of raisins, vpeanut butter and Louglas-fir seeds. 1t is effective in

dry weather anly, since ruins wash it away.



















of October and as late as the middle of February.

Winds during seeding should not exzceed 5 miles per hour. Even though
geed is cross-Tlown, excessive wind wslocities will affect distribution. If
light seeded species such as woesbern hemlock or western redcedar are being
used, no winds should be blowing at time of application. In general, a fairly

clear period should be chosen for the seeding operation. Rain does not affect

5

the seeding; however, i1t may meke it difficult for flying. Weather conditions
should be considered not only from the stazndpoint of obtaining good distribu-

tion, but also from the standpoint of safety of the helicopters and pilots.

Distribution of Seed

Swath width of variocus forest tree seed species can be checked in the

]

same nonner thet bait swath width i1s determined. Calibration is carried out
in the same way except that quontities per acre are bssed on two flights at
right angles to each other instead of a single flight.

Using Douglas-Tir seed ot the rate of 1/2 pound per scre, calibration

would be based on 132 Toot or 2 chain effective swath. The flying speed and

ot

altitude would be

£

he same cs for beit, 60 miles per hour and 150 to 200 feet
above tree top level, resvectively. Since the area is to be cross-flown, it
will be necessary that 1/4 pound of seecd per acre be distributed in each
flight. Zach metering device should be culibrated to release 2 pounds of
Douglas-fir seed per minute or 4 pounds per minute for the two hoppers. Meter-
ing devices are thus set to distribute 1/4 pound of seed per acre in a single
flight. The second or cross flight is made at as near right angles as topog-
raphy will permit. Here again 1/4 pound of sced is distributed, meking the
total of 1/2 pound of ssed per acre. Knowing the effective swath width of any
seed and the rate of application per .Lcre will pernit accurate cclibration for

any =eed species. Seed distribution checks can bo made in the same manner &

bait distribution.




Az mentioned earlier, if more then one helicopter l1s smployed, care
should be taken to sce thet the same nilot seeds the areas that he has previ-
ously baited. It is advisable to hzve the oilot fly gach block in the com-
pany of a guide prior to seeding, oven though the pilot may recall lendmarks
and marker locations,

eeding unit should be weighed

©w

Seed noundages for each block within the
out and labeled in advance of the operation so as to eliminate confusion and
delay.

It is rather difficult to moke field checks on seed distribution during
application because of brush cover, topographic conditions and slight ground
winds. Seed traps one mil-acre in size hove been employed but have not prov-
en satisfactory. The number thot would have to be »nlaced In the field to
obtain significant results would be so great as to make it economically un-
feasible. Seasds lz=nding in the treps may bounce out or be blown out, further

reducing the accuracy of the check.

GERMINATICH AND ESTABLISHMENT OF SEEDLINGS
In the spring of the year following aerial seeding it will be to the
best interests to observe the progress of seedling germination. Spring and
summer weather conditions should te noted, since both will have a great deal

of influence on germination and establishment.

Spring Germination Analyses

Several methods of checking spring germination are In current use;
the screen secd can method, ths germination and survival plot method and the
sereened seed plot method., The First two methods will furnish gencral field

information on germination and survival while tho third will supply specific

information on time of germination and germinetive capacity of the seed.
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arca for newly germinated scedlings preparatory to setting up the plots, since
all initial ob-ervaticns arc wmado on the sercon scocd can samples.

Gorminztion and survival olots are circular aand 20 feet in dismeter. o

Largs plots zre uscd so that wihcnover o olot gite is chosen it will be possi-

be laid out in orxder te obtain bivtter covorage

—

z plot sites cars should be tokern to see thet they afford =
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good cross sschtion of the crea. As coch wlot is established a center stake

should be set. The perimster of the plot cun then bve determined by using a

and stretched out to its full

gtring 10 feet long fixed to the conter
length. This opsration can be repeated at cach visit or stakes can be driven
irto the ground at intervalg around the circle to serve as a guide.

A progressive record of all scedlings found should be kept. The date
and avnmber of geedlings found should be recorded on the first visit., Follow-
ing checks should include the rscording of date, number of nev seedlings germ-

3

inated, number of scedlings dead and vrobable ccuse, ond totval numbsr of live

Az seedlings ars found and recorded thev should bs stcked so thet they
will not be recoried more than once. Virs stokos 18 inches long with & loop
at the top endé which has becn divnsd in yellow peint serve very well., 1If a

seedling dies, the steke ¢c.n Le hent in the middle to indicate the loss.

may disturb the stckes, it is advisable that

seedlings be plotted on cress section peper 2g to their exact location in the

"

plot. A cirels 4 inches ip dicmeter described on 10x10 cross section paper

is satlsfactory. Sheets are snzll snough to be placed in the average field

o} i




note book. By standing at the center of the plot znd orienting the plot sheet
all seedlings can be recorded in their cxact location. An "X® can be used to
; designate each secdling. 1f = seedling dies, the X" cun be circled to indicate
death.
Provided an zccourate record ig kept on ell plots from first germination

obtain a fair indi-
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through the f2l1 into the reiny scason, one car
cation of geedling survival throughout the geeding unit. Neo accurate indica-
tion of stocking can be obtained from the germination and survival plots.

The Screcned Seed Plot Method

When more detailed informaticn is desired on time of zermination and
the germinative capacity of the sesd used, the screoned seed plot method may
be employed. At time of seeding a fevw representative samples from the seed
lot can be plzced under large screen cansg.

Three or four scrzen covered sarples of fron two to throe “housand sceds

a

each for each of thec major exposures is adeguatc. One sample for cach expo-

sure might be sufficient but Freguent loss Jue to animal disturbance and the
effect of heavy winter snows and rains necessitate the cextras.

To test germinative coapacity of the soeed, samplos for laboratory tests

should be removed Just before netural germination ig anticipatced. These
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should be left in each screened

gernination can be expected.

Stocking Surveys

ication of
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Three types of surveys arc emploved to obtain, first,

W

o

initial stocking, second, an indication oi over-all stocking, and third, final "
over-all stocking. These are the transect, the proliminary stocking survey and

the final stocking survey.
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The Transect

After seedling: have weethered their first summer ssason it will be par-
ticularly interecsting to obtazin some indication of initial stocking. This
can be accomplished by cstablishing a transect within tie seeding unit, the
transect being a line of four milwacre vlots located at 2 chain intervals. 1t
should be so locatcd as to furnish a good cross-section of conditions prevail-
ing within the unit. Permancnt plots should be established, center stakes set
‘and seedlings staked and plotted on cross-section papor. Such a practice will
permit resurvey of the transect with the least zmount of difficulty in the
following year.

At least one milec of transect should be established for each 5,000 acres
in the unit. On smaller ccreages the transcet can reach completely across the
area seeded.

Information taken fron the plots is the same es collected in a regular
stocking survey. The data can be compiled in the menner used in presenting
stocking percentages and trees per acre under Results of Aeriel Seeding Pro-~
jects, Aerial Seeding, 1950.

The Preliminary Stocking Survey

When seedlings are two years cld e preliminary stocking survey con be
conducted to obtain an indicution of over-all stocking. Neccssarily, such a
survey must cover the entire seeded area. Here the regular system of conduct-
ing a stocking survey can be used. 1t is guite possible that all seedlings
will not be found. However, it must be borne in mind that the purpose of this
survey is to get an indication of over-all stocking. ©Should local fail spots
or skips appear in the stocking pattern they can be resurveyed by running lines
at right angles to the original survey. If no stocking is found by this process
it may be necessary to plant *those areas that can sudport tree growth. On the

other hand, sufficient stocking may be picked up to eliminate further need
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for reforestation.
Through v-e of the preliminary stocking survey it is possible to locate

and correct failures threec years in advaunce to the final stocking survey.

The Finzl Stocking Survey

By the time secdlings are 5 yesars old they have become readily discerni-
ble in the lower typss of vegetative cover. he sesdlings havo weathered the
early critical neriods and should be able to withstand extended dry periods
during the surmer and severe cold during the wintsr. It is at this stege in

the establishmant of & new forest thaet a fincl stocking survey can be made.

[e2]

+3

he some wmethod cmoloyed in the preliminary stocking survey can be used.
FPail spots and skips can be treatzd in the same mennor. 1 zny nonstocked

arens aovpear some arrengement should he mads to wlont them so as to complste

the

w

vocking on the seeding unit.




Figure 6

Oregon State Board of Forcstry
REQUEST FOR QUOTATIONS
oN
AFRTAL BAITING AND SEEDING
THIS IS NOT Salem, Oregon-July 25, 1952

A CONTRACT guotation No. Rehab.-128

Please state hereon, in the space provided, the lowest price at which
you can furnish the necessary squipment and services to accomnlish the agrial
baiting =nd sesding specifie 4 below. The right is rescrved to accept or reject
any or all guotatvions. Bidders will use this form gg;z_in submitting gquota-
tions. Rebtein duplicate copy for your files.,

The merial baiting and seeding is to be comnleted and approved in ac-
cordance with snecifications and time limitations specified below.

Guotations will be received until 2 P.M., August 8, 1952 at the ofTice
of the State Forester, 2600 State Street, Salem, Oregon. Project to be under

the supervision of R. M. Kallander, Rehabilitation Dircctor.

I

WORBK TO BE ACCCLPLISHED

To furnish to the State Forester, acting on behalf of the State Board of
Forestry, equipment, personnel and services for aerial baiting and seeding by

helicopter of certain forest areas hereinafter specified in conformity with

the following reguirements snd gpecifications.




Quotation No. Rehab.-128

1.

IT

GENERAL REQUIREHENTS

Performaence Bond - The successful bidder will be rsquired to furnish a

service or performance bond of the type required by the State of Oregon in
the amount of his bid. Bond forms will be furnished the successful bidder.
Bond to be returned upon the successful performance of the contract.

Aircraft and Pergonnel - Twe helicopters properly equipped for aerial

dissemination of bait and forest tree seed as specified below. An ex-
perienced supervisor, twe pilots and adequate ground nergonnel for proper
maintenance and servicing as specified below.

Exemination of Specifications - The bidder is sxpected to examine the spec-

Cu
o

te

o

ifications cnd to visit the oesign erial sesding tracts so that he

nay thoroughly familiarize himself with conditions <t the site. No con-

=]
5

sideration will be given any clain thot 2 bid was made without full com-
prehension of conditions to be encountered.

Baiting and Seeding Area - Tillamook Burn Unit - Approximately 8,850 acres

to be baited and approximately 6,100 acres to be seeded in Townships 1 and
2 South, Ranges 7 and 8 test, W.M. of Tillamook County. Elevations range
from 500 to 2,000 feet ahove sea level.

The Pillamook Burn Unit is shown on the attached map labeled "Exhibit
No. 1%,

Acreages linted above are aporoxinate. The State Forester reserves

the right to reguest the baiting and seeding of 10 per cent more or less

than the acreage designated.




Quotation No. Rehab.-128

5.

Commencement end Prosecution of Work -

(a) The successful bidder shall begin baiting operations on the
Tillamook Burn Unit on September 22, 1952 or «s soon thereafter as weather
pernits. Unless otherwise authorized in writing by the State Forester, the
successful bidder shall keep all required equipment and vpersonnel continu-
ously on the project and shall teke full advantage of suitable flying
weather until the baiting is completed.

(b) The successful bidder shall begin seeding operations on November
1, 1952 or as soon thereafter as weather permnits. Unless otherwise author-
ized in writine by the State Forester, the successful bidder shall keep all
required equipment and personnel continuously on the project and shall teke
full advantage of suitable flying weather until the seeding is completed.

Permits and Licenses - The succesaful bidder shall, without additicnal ex-

pense to the State Board of Forestry, obtein all recuired licenses and per-
mits. All aircraft and pilots provided by the successful bidder nmust com-
ply with all current CAA and Oregon State Board of Aeronautics rules and
regulations.

Eigpility - The successful bidder shall be solely responsible for any in-
juries cr demages avising from the operation of any aircraft and other
ecuipment in carrying out the aerial baiting and seeding operations. This
provision shall not apply to any injury from or as a result of the poison
bait when anplied in the manner prescribed by the State Board of Forestry

within the unit boundaries. The successful bidder shall comply with the

provisions of Chanters 1 and 2 of Title 98, Oregon Compiled Laws Annotated.
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Quotations No. Rehab.-128

8.

10.

11.

1.

Workmen's Compensation - The successful bidder shall provide for all pilots

znd ground vpersonnel workmen's compensation insurance coverage which pro-
vices at least the average benefits scheduled by the Orecon Workmen's Com-
pensation Act.

Additional Baiting and Seeding Area - Any additional baiting and seeding

requested by the State Forester before the completion of the »roject shall
be chargeable at the unit price gquoted by the successful bidder and shall
be subject to the conditions of these specifications.

Subcontracts - The successful bidder shall not, without written approval

from the State Forester, enter into any subcontract covering any part of
bl

the work contemplated by the above specifications and requirements.

Contract - The spccessful bidder shall enter into & written contract with

the State Forester, scting on behalf of the State Board of Forestry; such
contract shall be in duplicate end contain the terms, conditions and guo-

tations stated herein,

ITI

DETAILED SPECIFICATIONS

Aircraft =nd Disseminating Mechanism Specificaticns -

(a) All helicopters shall be capable of carrying a pay load of at
least 200 pounds of bait or seed at elevations up to 4,500 feet above sea
level,

(b) A1l helicopters shall be equipped with 2 hoppers, one on each
side of the aircraft, and each capable of containing at least 100 pounds

of Douglas-fir seed.
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Quotation No. Rehab.-128

(¢) All helicopters shall bec equipped with Dower driven, centrifugal
type adjustable seed disscninating mechanisw. canable of maintaining a con-
oy

stant rnezsured rate of disseminetion. The disseminating mechanism shall be

so constructed as to be readily adjustable in the Tield for the guantity or

rate of dissemination of bait or forest tree seed svecified below.

2. Personnel Reguirements -

(a) The successful bidder shall provide a rcpresentative experienced
in aerial dissewnination of bait znd seed, vho shall supservise the operation
as directed by the authorized representative of the State Forester.

{(b) 411 helicopter pilots »rovided by the successful bidder shall be

[sv]

experienced in the sericl dissemination of bait and sesd.
(c) The successful bidder shall not change pilots after baiting or

seeding work has begun without the written anproval of the State Forester.

(@) An exnerienced helicopter mechanic, whio is thorouzhly acquainted

-

e
Q

witl: the seed disseminating mechaniom, shall be on duty at the site of

baiting and seeding overations for the duration o7 the baifing period and
seeding period.

A

3. Facilitating Equipment ~ The successful bidder will bear all costs of

operation and maintenance or aircraft including fuel and lubricants,

transportation, storage, and loading facilities.

L. Certified Statements - To receive consideration, each bid shall be accompa-

N

nied by a certified statement giving:

(a) Descriptions, license numbers and ovidence of availability of all
helicopters specified above for the project.

(b) Evidence of availability of properly cualiried holicopter pilots

4

and & record of thc general helicopter flying, baiting and seeding experience
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Quotation No. Rehab.-128

of each as svecified =zbovs.,

(¢) The name of the representative experienced in aerial dissemination
of bait and seed who will supervise the operation and record of his ex-
perience.

(d) Evidence of availability of ground personnel as specified above.

(e) Tvidence of the ability of the bidder to provide performance bond
specified above.

(£f) Hvidence of bidder's pust performence.

Inspection -

(a) The State Board of Forestry will inspect the bidder's aircraft,
disseminating mechanism, Facilitating equipment and personnel before the
contract is awarded.

(b} The equivment will alsc be subject teo iunspection in the project

arez prior to start of baiting or seeding.

Bait and Seed -

(a) Bait will be poisoned wheat.
(b) Seed will be Douglas-fir.

Rategs and Methods of Application -

(a) Bait on the Tillamook Burn Unit shall be apnlied at the uniform
measured rate of 1/2 pound per acre, no cross-flying.

(b) 6,100 @cres will be seeded at the rate of 1/2 pound Douglas-Tir
seed per acre. The area shall be cross-flown at the rate of 1/4 pound
seed per acre ver application., Cross-flizhits shall be as near right
angles to cach other as is compatible with terrain.

(c) Both bait and seed shall be =p;lied from a constant elevation of

150 feet to 200 feet above tree top level and &t & constant speed of not




Quotations No. Rehab.-128

8.

10.

less than 45 miles per hour and not more than 60 miles per hour to insure
proper distribution,.

Time of Baiting and Seeding

(a) Baiting operations on the Tillamook Burn Unit will begin on Sep-
tember 22, 1952 or as soon thereafter as weather conditions permit.

(b) Seeding operations on the Tillamook Burn Unit will begin on No-
vember 1, 1952 or as soon thereafter as weather conditions permit.

(c¢) Baiting operations will be confined to periods of dry weather
when wind velocities are less then 10 miles per hour,

(d) Seeding opsrations will be confined to eriods when wind veloci-

ties are less than 5 miles per hour.

Acceptance - As bait and seed are applied field checks of distribution

will be made. Any inadecuacies detected shall be corrected by the success-
ful bidder without additionsl charge to the State Board of Forestry prior
to acceptance of the work.

Facilities to be Furnished by the State Board of Forestiry -

(a) CGuide for prospectivc bidders at time baiting and seeding areas
are visited.

{(b) A representative to mcquaint the successful bidder's pilots with
the baiting and seeding blocks within the project unit.

(c) Suitable bases from which to operate aircraft.

(d) Bait and seed prepared and measured for dissemination, delivered
to bases of operztion, and loaded in aircraft.

(e) Adequate maps, aerial photos and other data necessary for orienta-

tion o pilots.
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Quotations No. Rehab.-1013

11, Payment -
(a) Upon satisfactory completion of baiting operations and accept-
ance of the work by the authorized representative of the State Forester,
payment will be made for baiting operations based on the unit price

guoted by the successful bidder.

{b) Uvon satisfactory com.letion of seeding opserations and accept-
ance of the work by the authorized representative of the State Forester,
payment will be mede for seeding operations based on the unit price

guoted by the successful bidder.

IV
QUOTATION
This bid form when filled out and signed by the bidder shall be deemed
an offer; such offer can only be withdrawn orior to the opening of bids at
2 P.M. on August 8, 1952.
1. Tillamook Burn Unit.

(a) Per acre rate baiting

1/2 pound poison wheat & x 8,850 acres §
(b) Per acre rate seeding
1/2 pound Douglas-fir ‘
seed $ x 6,100 acres §
Total $
2. Terms %  Time days
Date Firm
Address
Signed by
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RESULTS OF
AERIAL SEELING PROJECTS

Since the inauguration of Oregon's rehabilitation program, acrial sceding
has becone a major medium of reforestation.

The first large scals project was carried out in the fall of 1949. hieth-
ods and equipment employed at that time have been greatly improved. A general

account of major seeding projccts Follows.

Aeriel Seeding, 1949

In the fall of 1949 9,701 acres in the Tillamook Burn were acrial seeded
with Douglas-fir seed. A4 total of 15,844 =cres was baited which included a 1/4
mile buffer strip around the seeding unit.

Bait was apolied at the rate of 1/2 vound per acre. It consisted of 1/4
pound 1080 treated wheat and 1/4 nound of thallous sulphate treated vheat,
both dyed green.

Rodent control operations took plece betwecn September 22 and October 1,
1949. Several days were lost vhen operationsg were shut dowvm because of high
east winde. Only ons helicopter was usced to apply the 7,922 pounds of bait.

No pre-control rodent nopuletion check was made on the area, since re-
search projects carried on in the vieinity indicated a fairly high rodent pop-
ulation. Following bziting & wost-control check was made. One mouse was
caught in 348 tra» nights and the mousc was caught in & known skip sarea.

Seeding began on November 1 and was completed on the 5th. Douglas-fir
seed was applied at the rate of 1/3 pound wer acre on §,602 acres. A combin-
ation of 1/4 pound high clevation Douglas-fir seecd and 1/4 ﬁound noble fir
seed was apwliecd to 1,099 scres renging frow 2,500 tc 3,000 foet cbove sea level,

The elsctrically operated metering device and sced disseminator used was
gimilar to that employed in dusting and clover seceding operations. Calibration

wag fairly accurcte, clthough continusl checks were necessary te maintain proper
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calibration. The bait ond seed disseminating mechanism consisted of two long

penings =% the ends. The tubes were connected to

O

Venturi tubes with fleired
the hoppers just beneath the metering devices. Bait or seed was relcased from

the hoppers through the metering devices by meens of modified fluted feed rolls
gimilar to those used in seed drills. The bait or seed passed from the meter-

ing dsvices into the tuboes which were fed by an elr tlast from the cooling fan

on the hslicopter. Upon hitting the «ir blast the balt or seed was forced out

the flaired ends of the tubessg infto the air.

ad wae 80 feet. The effective

(6

The meximum swath width of both bailt and s
swath width was set at 66 Tsst or 1 chain so as to allow sufficient overlap.

Both bait and sced wers distributed in singlo flights. No cross-flying was
employed in sceding. Baiting and secéing was complebed at the rate of 8 acres
per minutc.

Costs of the 1949 operation wers very reasonable. A briel cost summary
is get forth in Figure 7.

Lands lying within the 9,701 acre unit were quite well adapted to aerial
seeding. Most of thc arcs had rcburned in the 1945 Tillamook fire and brush
cover had not yet reacheod a eritical point in density. Some land is always
unsuitable or nom-productive within a large seeding unit. Talus slopes,
mershy bottoms, and dense stands of alder alongz watorcourses are some that
occurrsd. Since it could not ba sxpectad that naturally seeded or nlanted
trees would gzrow on such sites, it was nucessary that they be writicn off as
non-productive ¢ven thousgh they were sceded in tho process of the operation.

A vreliminery stocking survey cenducted during the summer of 1952 indi-
cates zn over-all stocking by 4 mil-zcre plots of 47.76% or 415 trees per acre

ots {2). These figures
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(1) and 22.25% or 320 trces per acre by mil-

:n insignificant number of natursl seedlings gstablished »rior to

o
=)
o
e}
f
o
&)
{3

aerial seeding,
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Figure 7

Cost of Helicopter ferial Seeding, Tillamook Burn
14 el
Rehabilitation Project, 1949

Township 1 North, Ranges 5 & 6 West

Unit 111, Block S1

Item Acreage Total Cost Aversge Cost per Acre

D.-fir Seed 1/3

pound per acre 8,602 $21,853.95)
- 4
D.-fir Seeatl/4 ) $2.6063
ound per agre . )
§, fir Seed<1/4 1,099 3,430.26)
pound per acre
Bait1/2 pound
per acre 15,844 * 5,892.00 L6073 **
Bait flving at
. 2975 per acre 15,844 * 4,'715.19 LL860 **
Seed flying at
2975 per acre 9,701 2,886.05 L2975
Miscellaneous
controls 9,701 654.32 L0674
Total $39,431.77 $4.0645

* Ares baited includes 1/4 mile buffer strip around seeded acreage.

** ozt per acre of bait and bait rlyine based on seeded acreage.

1 Douglag-fir seed average cost per pound $7.67
2 Noble fir geed cost per pound Lodl
3 1080 bait cost per pound .82

Thallous sulphate bait cost per pound .55




Stocking throughout the 9,701 scre zree vorics from zero in nenproductive
arcas =nd obvious skips to 2 high of 60% by /4 mil-zcrc plots on the most favor-
able sitos. The major portion of the unit supports stocking of 40%. It is sig-
nificant that vithin the 1,099 acres scodod with 1/4 pound high'elovation Dougles-

fir sccd and 1/4 wound noble fir scced no noble fir scecdiings werce found.

tho type currently in usc been available

Tad o S OA8 U T T S~ I S
Had 2 scoed dissominating devico ¢

-

; and had tho sced beon eross-Tlown there is no doubt thaet the stocking would
have been congiderably better. CObvious skip arcas appear in the stocking

pattern on lands that ¢ growth and cstablishment.
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of thc skips ar. of sufficiont sizo that it may boe nocessery to »lant to

obtain accentable stocking. At tho presont time no positive mothod of sceding
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An arcz in tho Tillamook Burn consisting

-

950, Tho baiting totzlod 9,946 aercs including the

heliceptor in the fall of

1/4 milec buffer strip.
Ths beit mixture used was composcd of 1/4 vound thillous sulphats treoutod

wheat, 1/8 pound coazted 1080 whoat ond 1/8 sound soszked 1080 whoat for 2 total

of 1/2 pound por ccro. All boids wars

Dissomination of bLuit was carrild ough 8th.
Two helicoptors were omployed in thc oporetion.

No chock wos mado on tho rodent »orulotion oprior fto buiting. Trapping
after balting resulted inm no rodonts cought during 720 tron nizhis.

Sced wag avnplied during the ocriod Docombor 3rd throush bHth. On;—half
pound of Couglas-fir scud per cere vas dissominntod.

The tyone of disscminating dovieo oiployed in the 1950 operctions was

similar to that deseribed in Figure 6, scmwlo bid form. The effsctive swath




Figure 8

Cost of Helicopter Aerial Seeding, Tillamook Burn
Rehabilitation Project, 1950

Township 1 North, Range 7 West

Unit III, Block S2

Item Acreage Total Cost Average Cost per Acre

1

D.-fir Seed 1/2

pound per acre 7,504 £28,777.8L $3.835

Bait? 1/2

pound per acre 9,9L6 * 2,7L0.22 $365 %

Bait flying at

$.1862 per acre 9,9L6 * 1,851.95 L2LT ¢

Cross-flying seed

at $.3136 per acre 7,504 2,353.25 31k

Miscellaneous

controls 7,504 L28.46 057

Total $36,151.72 $L.818

# Area baited includes 1/L mile buffer strip around seeded acreage.

s Cost per acre of bait and bait flying based on seeded acreage.

1 Douglas-fir seed average cost per pound $7.67

2 1080 bait soaked cost per pound .82
1080 bait coated cost per pound 2045
Thallous sulphate bait cost per pound .65
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width using wheat was 3 chains. Douglas-fir seed described a swath width of
lé chains. Cross-flying was emcloyed so as to obtain the best aistribution
possible. Baiting was accomnlished et the rate of 24 acres per minute. Seed-
ing was completed at the rate of A ccress per minute.

izhtlv hizher than 1949 beciuce of the increase

-]

Costeduring 1950 were
in anount of seed used and incrsese in helicopter costs for cross-flying.
Pigure & presents cost summary.

Fires covered the entire seedin  arss In 1953 and 1939. The 1945 fire

burned over the szast was ccnsiderably Leavier
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than on lands sesded in 1949, Zecause of this, seed cuantity was increased
from 1/3 to 1/2 pound per acre.

Natural stocking and seed source wes practically nonexistent. Soil was
generally favorable except on steep slomes. Apgroximetely 70% of the crea
presented favorable exuosures while ubout 30% was slightly less favorable to
unfavoratcle.

A 1s mile transect throusgh the area was established in November, 1952

N
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to obtain an indication of initial stocking., In 1953 the ssedlings will be
two years of age. A ureliminary stockin ; survey such as vwas conducted in the

1949 seeding will te carried out on the 7,504 acres seeded in 1950.
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Following are the results of stocking survey:

No. of 4

No. of Per cent Stocking No. of Trees per Acre
Mil-acre Number Mwl ~acre lramber 4 mil-zscre Mil-zcre 4 nil-zcre Mil-zcre
Plots Stocked Plots Stocked Plots Plots Plots Plots
63 25 252 39 L1.1 15.5 260 210

The spring and surmer of 1951 wes extremely dry. Veather went from a
cold-wet condition to a hot-dry condition in a very short pericd of time. No

doubt, germination was retarded and survival sharply reduced by these extreme

conditions.







Figure 9

Cost of Helicopter Aerial Seeding, Tillamook Burn
Rehabilitation Project, 1951

Township 1 South, Range 6 West

Unit VI, Block S1

ITtem Acreage Total Cost Average Cost per Acre

Douglas~fir seed1

1/3 pound per acre L60 41,01L.28 52,2049

Western redcedar seed2

1/3 pound per acre L60 742.58 1.6143

Bait3 1/2

pound per acre 810 * 252.77 5L95 e

Bait flying at

$.39 r acre 810 * 268.46 +5B831

Cross~flying seed

at $.69 per acre 460 317.L0 «69

Miscellaneous

controls 460 78.75 L1712
Total $2,67L.2L $5.8130

# Area baited includes 1/l mile buffer strip around seeded acreage.

3% Cost per acre of bait and bait flying based on seeded acreage.

1 Douglas~-fir seed average cost per pound $6.615

2 Western redeedar seed cost per pound L.8L3

3 1080 bait cost per pound .82
Thallous sulphate bait cost per pound .65
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Figure 10

Cost of Helicopter Aerial Seeding, Tillamook Burn
Rehabilitation Project, 1951

Township 1 South, Range 6 est

Unit VI, Block S1

Itenm Acreage Total Cost Average Cost per Acre

D.-fir Seedl 1/2

pound per acre 3,587 $11,769.30 $3.2811

Bait? 1/2

pound per acre 6,11 1,971.06 5L95 ¢

Bait flying at

$39 per acre 6,11l * 2,091.58 +5831 ¢

Cross—flying seed

at $.69 per acre 3,587 2,1475.03 .69

Miscellaneous

controls 3,587 614.09 «1712
Total $18,921.06 $5.27L9

# Area baited includes 1/L mile buffer strip around seeded acreage,

3% Cost per acre of bait and bait flying based on seeded acreage.

1 Douglas-fir seed average cost per pound 564565
2 1080 bait cost per pound .82
Thallous sulphate bait cost per pound 65
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Even thouzh the brush cover was fairly well advanced throughout the area
it was very well adapted to asrial seeding. DBoth the 1933 and 1939 fires had
burned over the land, but it remained untouched during the 1945 blaze. Vexy
little renroductiocn was present and this only in Isolated spots on north slopes.
Soil ard sxposure were generally favorable.

In November of 1952 & transect lﬁ miles long was established in the seed-
ed area to obtain some indication of the stocking slfter the summer season. No

attenmpt was made bo check stocking on western redeedsr =t this time. The

results of the survey which fellow are guite sncouraging:

No. of 4 No. of Per cent Stocking No. of Trees per Acre
ﬂll acre Number HMil-acre HNumber 4 mil-acre Mil-zecre 4 mil-acre Mil-acre
Plots Stocked Plots Stocked Plots Plots Plots Plots
55 2% 220 b4, 7i.1 20.2 800 450

cont. arca seeded had burned over in April 1951, A total of
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11,676 ecres wers baited to prenare 8,393 acres Tor seeding. Bait was applied
at the seme rnte used on the first area sesded in 1951. Control measures were

completed during the period October 6th through 9th.

Treacvping in advence of rodent control accounted for 86 mice in 600 trap

1 A

. Al%er baiting two mice were caught in 1,500 trap nights.
Aerial sceding operations began on Octoher 26th and were completed on

~ [}

the 29th. The area was cross-Tlown at the rate of 1/2 pound Douglas-fir

Co shown in Figure 11 wes the same as for the seeding in
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the first Douglses-Tir block completed in 1951.




Figure 11

Cost of Helicopter Aerial Seeding, Tillamook Burn
Rehabilitation Project, 1951

Township 2 South, Range 7 Viest

Unit VII, Block S1

Tten Acreage Total Cost Average Cost per Acre

D.—fir Seedt 1/2

pound per acre 8,393 %27,538.27 $3.2811

Bait? 1/2

pound per acre 11,676 * li,611.95 W5L95

Bait flying at

$-39 per acre 11,676 * };,893.96 J5831 e

Cross—flying seed

at $.69 per acre 8,393 5,791.17 69

Miscellaneous

controls 8,393 1,436.89 1712
Total | Bhbk,272.24 $5.27L9

% Area baited includes 1/4 mile buffer strip around seeded acreage.

3¢ Cost per acre of bait and bait flying based on seeded acreage.

1 Douglas-fir seed average cost per pound 64565
2 1080 bait cost per pound .82
Thallous sulphate bait cost per pound .65
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Previous to the April 1951 fire the arsea had burned over in 1933 and
1939. Brush cover which had growm up following the two major fires was destroy-
ed in 1951. However, the fire occurred so early in the year damage to the soil
wag generally light. Hard burns did occur where there were heavy concentra-
tions of fuel. Since the fire occurrsed prior to the emergence of bracken Tern,
fireweed and other loiwer types of vegetation, this vegetation furnished suffi-
cient cover for direct seeding by the fall of 1951,

Results of a Zé mile tronsect surveyed in November 1952 indicated that
the stocking will not measure up to that found in Unit VI, Block Sl; neverthe-

less it showed promise. Tabulation ol stocking follows:

No. of 4 No. of Per cent Stocking No. of Trees per Acre
mil-acre Number Iiil-acre Number L mil-acre Mil-acre 4 mil-acre Mil-acre
Plots Stocked Plots Stocked Plots Plots Plots Plets
103 4G 412 113 53.8 31.0 495 465
SULKMARY

Aerial seeding in Oregon has made considerable strides since the first
successful experiment took place in 1945. Rodent contrcl technigues have been
greatly improved; methods of ssed application have begen refined, and the heli-
copter has taken the place of fixed wing aircraft cs the medium of distribution.

In setting u» a project a number of important factors must be taken into
consideration before adaptability to aerizl seeding cen be determined. These
factors are size of area, geed scurce, natural stocking, cover, soil condition,
degree of burn, exposure and slope.

If aerial secding is to be underteken, vromer delineation of seeding

area, choice of ceed species, types ol rodent bait ond methed of application

of bait and seed should be worked out in detail. Current methods and tech-

niques and recormended specifications are outlined brisfiy.




An account of several major aerial seeding projects completed under the
rehabilitation program indicates vhat may be expected in terms of stocking,
if these methods and techniques are fcllowed. Adverse weather conditions
may occur at irregular intervals and cause some leosses. Local failures can
be expected and skips may epuear in the stocking pabttern. DBut under generally

favorable conditions aerial seeding will produce satisfactory results.
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