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INTRODUCTION

The ten summaries reported here constitute the information on ten

of the first thirteen direct seeding plots established by the Oregon State

Board of Forestry. These experiments were undertaken as a result of a

direct seeding research program initiated by the state in 1943, four years

prior to the establishment of the present research section. The first two

years were spent for the most part in developing rodent control techniques.

The majority of the planning and field work on these experiments was done

by John B. Woods, Jr. and John H. Hann. Mr. A. W. Moore, Biologist with

the U. S. Fish and "Wildlife Service participated in the rodent control phases

of all plots described in this report.

Plot Number 4, of the series not reported here, was an aircraft seed-

ing project which has already been covered in Research Bulletin No. 2, The

Cochran Airplane Seeding Experiment" by John B. Woods, Jr., and John H. Hann,

Oregon State Board of Forestry, February 1949,

Plot Numbers 10, 11 and 12 are not in the Cochran area and will be

discussed in separate reports.

None of these clots became ade ua 6

seeding and are not considered successful from that standpoint, They did,

however, prove worthwhile in the sense that the techniques of direct seed-

ing and rodent control developed were the steppingstones for the improved

methods now in current use. These summaries may also prove useful to persons

desiring to undertake similar experiments in that they will point out many

of the pitfalls to be avoided.
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11194 DOUGLAS FIR DIRECT SEEDING PLOT" (UNNUMBERED)

Type:

Spot seeding by hand, 26.8 acres.

Hand broadcast, 20 acres.

Location:

Cochran area Parts of Sec. 23, Twp. 3 N., Range 6 V.
(Same area as plot #5)

Established:

October November 19Lii

Exposure:

South.

Ground Cover:

Sparse to heavy weeds, willow, red huckleberry.

Seeding Procedure:

Hand spot seeded 81 between spots, 8+ between rows; 3 to 5 seeds per

spot.

Hand broadcast at rate of 1/4 pound per acre.

Seed Used:

Douglas fir-origin unknown, germination percent unknown,

Rodent Control:

Area baited (included buffer strip of approximately 1/11 mile) in

September and October 1944 with 42% impregnated thallous sulfate

oat groats. Rain following baiting dissolved the oat groats and

the rodent control was not generally considered effective. No trap-

ping record available.

Costs:

5 lbs. Do»glas fir (hand broadcast).

2 lbs. Douglas fir (spot seeding).
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40 lbs. oat groats treated with 4121, thallous sulfate.

42 man hours baiting.

72 man hours spot seeding.

16 man hours broadcast seeding

Results of Examinations:

Stocking Surveys

Percent Stocking (Hand broadcast)

Date 1/250 acre 1/1000 acre I Number trees per acre

15 Nov. 1949 40 21.25 300

(Spot Seeding)

15 Nov. 1949 34.6 11.5 145

(Spot Seeding-Stake Count)

Date Number Stakes Percent Stakes Number trees per acre
examined stocked (8 X 8 spacing)

15 Nov. 1949 117 10.0 68

(Spot Seeding-Scroened)*

Date Number Screened
spots examined

Percent Screened
spots stocked

Number trees per acre
(8 X 8 spacing)

15 Nov. 1949 18 72 612

Comments:

Even though the rodent control was considered generally ineffective on

this area due to the fact that the oat groats dissolved in the rain it is

*Screened spots on this and following plots consisted of one or
two rows placed for the purpose of check rows.
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interesting to compare the results here with those of plot #7 (same area,

aspect, and cover type) where there was no rodent control attempted. Plot

#7 has no stocking as compared with 21% stocking by milacres here on the

hand broadcast part of the plot.

PLOT NO. 1

Type:

Spot seeding tool intcrseeding on partially stocked areas, ISO acres,

Location:

Cochran area - Parts of Section 14 and 23, Twp. 3 N., Range 6 W.

Established:

November 1945.

Exposure:

North.

Ground Cover:

Light - red huckleberry, willow, red alder, and low herbaceous plants

(grass, wild pea, etc.). Area stocked 151 by 1/250 acre with Douglas fir,

noble fir, and western hemlock, averaging 5 to 10 years of age.

Seeding Procedure:

Spot seeding tool, 61 between spots, 81 between rows; 20 to 25 seeds per

spot.

Seed Used:

Port Orford cedar

Rodent Control:

None. Rodent check on area prior to seeding provided a catch of 3L%

over three trap nights with 72 traps used each night.

Costs:

4 pounds Port Orford cedar.
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136 man hours to s;;;d.

34 man hours control and supervision.

Results of Examination:

(Stake Count)

Date Number
examined

Percent
stocked

Number of trees per acre
(6 X 8 spacing)

10 May 1946 80 45 408

17 June 1946 145 33 300

14 Nov. 1946 58 16 145

22 July 1947 152 6.5 60

2 April 1948 250 14.4 130

14 Nov. 1949 100 16.0 145

Stocking Survey

Date Percent Stocking
1/250 acre

Percent Stocking
1/1000 acre

14 Nov. 1946 3

2 April 1948 7.5 2

14 Nov. 1949 7.5 2

Comments:

Although a check of staked spots shows some stocking on the area a

regular stocking survey fails to uphold the results. It is felt that perhaps

the difference may be that the staked spots were selected with a little more

care and the resulting more favorable microsites made the difference between

no survival and the final 10-20% stocking indicated on the stake count.
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It was felt at the time this plot was Cstablish.d that Port Orford

cedar did not need protection from mice, however, it has b:cn demonstrated

that although the mouse prefers other food it will eat these seeds and the

spots of 20-25 seals may have been a considerable attraction for a hungry

mouse during the winter months,

PLPT NO. 2

Type:

Spot tool seeding, 104 acres.

Location:

Fr. Sec. 23, Twp. 3 N., Rge. 6 W. Cochran Area.

Established:

November 1945.

Exposure:

Primarily north.

Ground Cover:

Low weeds, salal, red huckleberry, willow and vine maple. Stocking

from 2 to 4 percent by 1/250 acre of 5 to 10 year old Douglas-fir.

Seeding Procedure:

Spot seeding tool, 61 between spots, 81 between rows, alternate rows

of Douglas fir and Port Orford white-cedar. Port Orford cedar - 20

seeds per spot, Douglas fir - 10 good seeds and 13 poisoned seeds per

spot.

Seed Used:

Fifty acres seeded with "High altitude" Port Orford cedar and with

Douglas fir collected at Monument peak in Linn county, Oregon. Fifty acres

- 6-



}

4 IwY

.1 1

`ma'y-`-.- .=z a

M1 + -

b

1 r

II .1

a 777

SI

PLOT No. 2
POC-DF SPOT SEEDED

i °II 1

.x+

Is i4
c

t S `rli . f U ' y,lYl .G
IMI - l

tl

4

-L'

f'R



seeded with "Low altitude" Port Orford cedar and Douglas fir

collected at. Crooked finger in Marion county.

Rodent Control:

A rodent check on area prior to baiting provided a catch of 39%

over three trap nights with 50 traps exposed per night. A rodent

check on the area one month after baiting gave a catch of 8% in

one trap night. Another rodent check on the area one month after

seeding (approximately 3 months after baiting) provided a catch of

4% over three trap nights. The bait used was old Douglas fir seed

treated with a 4T1% solution of thallous sulfate. This was applied

at the rate of 100 seeds per spot, with spots 25 feet apart and

rows 100 feet apart. Additional bait was applied at the time of

seeding as given above under "Seeding Procedure'!.

Costs:

10 pounds Port Orford cedar.

15 pounds Douglas fir.

56 pounds bait (421% thallous sulfate treated Douglas fir seed).

100.5 man hours baiting.

202.0 man hours seeding.

LL man hours control and supervision (does not include trapping

time for rodent counts).
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Results of Examinations:

St
Date Number Percent Number Percent 1/250 1/1000

Examined Stocked Examined Stocked acre acre

23 May 1946 DF 60 33
POC 25 40

5 Aug 1946 DF 45 40
POC 89 35

8 Jan 1947 DF 65 32

POC 75 21

25 July 1947 DF 29 21 25 88
PO C 54 13

17 Yay 1948 DF 25 84 30 11
PO C 25 8 It 1

18 Nov 1949 DF 18 34 33 11

POC 18 12

*Check rows only.

Comments:

In this plot there is a direct comparison between Douglas fir and Port

Orford cedar germination and survival. The results showed that Port Orford

cedar germinated as well as or even better than the Douglas fir but the

survival of the Port Orford cedar dropped off much more rapidly so that now

the Douglas fir stocking shows some appreciable results but the Port Orford

cedar is so low as to be negligible.

The question of whether spot seeding may not result in too many seedlings

per spot for good normal tree growth has often arisen. On this plot the

number of seedlings in 99 stocked spots are tabulated below.
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No. Trees Per Spot No. Spots

1 54
2 18
3 9
4 10

5 5
6 1
7 1
8 1

99

Statistically speaking it can be said that on this plot the chances are

that between 44% and 64% of all stocked snots will have only one tree and that

between 11% and 27% of the stocked spots will have only two trees. This ratio

holds true only for this particular plot, however, it would undoubtedly be

quite different on areas having a larger percent of the spots stocked.

PLOT NO. 3

Type:

Spot seeding tool, 40 acres.

Location:

Cochran area - SEINE, Sec. 17, Twp. 3 N., Range 6 W.

Established:

December 1945.

Exposure:

South.

Ground Cover:

Low weeds, red huckleberry, vine maple, red alder and elderberry. Area

stocked 3% by 1/250 acre with Douglas fir averaging 5 to 10 years of age.

Seeding Procedure:

Spot seeding tool, 6 feet between spots, 8 feet between rows; 15 to 20

seeds per spot.



Seed Used:

P-rt Orford cedar 20 acres "High altitude" - 20 acres "Low altitude".

Rodent Control:

None. No mouse counts taken.

Costs:

6-3/4 pounds Port Orford cedar

105 man hours to seed.

42 man hours controls and supervision.

Results of Examinations:

Staked Check Spots Stocking Survey
Date Number Percent Per ent Stocking

Examined Stocked 1/250 acre 1/1000 acre

18 June 1946 150 28

23 July 1947 64 16

5 Dec. 1947 246 14 10 3

17 Nov. 1949 65 11 5 1

Comments:

Observations of checkers indicated best survival in dead shade or heavy

live shade.

Even after four years the small size of the seedlings make them very

difficult to find on a regular stocking survey.

This is another spot seeded Port Orford cedar plot on which the results

indicate that Port Orford cedar survival, in areas out of the natural range

of this tree, is very poor.



PLOT NO. 4

Detailed report issued February 1949, Research" Bulletin No. 2 "The

Cochran Airplane Seeding Experiment" by John B. Woods, Jr. and John H. Hann.

PLOT NO. 5

Type:

Hand broadcast, 100 acres,

Location:

Cochran area - parts of Sections 22 and 23, Twp 3N., Range 6 W.

Established:

December 1945

Exposure:

South

Ground Cover:

Low weeds, red huckleberry, vine maple, red alder and willow.

Area 7 percent stocked by 1/1000 acre with Douglas fir averaging

5 to 10 years of age.

Seeding Procedure:

Hand broadcast, each man covering an area 6 feet right and 6 feet to

left of strip.

Seed Used:

Port Orford cedar "low elevation".

Rodent Control:

None. A rodent count taken in November 1945, prior to seeding, with

50 traps set on two nights gave a catch of 30%.
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Costs:

17 pounds Port Orford cedar.

207 man-hours seeding.

25 man-hours control and supervision.

Results of Examination:

Date
Stocking Survey
Percent Stockine

1/250 acre 1/1000 acre

Aug. 1946 0 0

14 Nov. 1946 0 0

28 April 1948 1 2

15 Nov. 1949 0 0

Comments:

The seeding on this plot was done with snow on the ground. This was

another failure to get results using Port Orford cedar.

PLOT NO. 6

Type:

Spot tool seeding, 20 acres - hand broadcast, 20 acres,

Location:

Cochran area - part of Sec. 7, Twp. 3 N., Range 6 W.

Established:

January 1946.

Exposure:

North to northwest.



Ground Covert

Burned - low herbaceous weeds.

Unburned - vine maple, alder, willow, salal and red huckleberry.

Area 9% stocked by 1/1000 acre to Douglas fir and western hemlock.

Seeding Procedure:

Spot seeding tool, 20 acres, 6 feet between spots - 8 feet between rows

(Douglas fir).

Hand broadcast, 20 acres (Port Orford white-cedar).

Seed Used:

Douglas fir, Port Orford cedar - location collected and germination

percent unknown.

Rodent Control:

No rodent count taken before baiting. Count taken 6 weeks after baiting

on three trap nights with 50 traps used each night gave a catch of 1.33%.

Baiting was done with old Douglas fir seed treated with a 1% solution

of thallous sulfate. Area seeded plus a one tally buffer strip was

baited by dropping 100 seeds to a spot

one chain apart.

Costs:

spots 25-30 feet apart on lines

8.2 lbs. old Douglas fir seed treated with 1% thallous sulfate.

5 lbs. Douglas fir seed.

22 lbs. Port Orford cedar.

24 man hours baiting.

24 man hours hand broadcast.

39 man hours spot planting.



Results of Surveys:

Stocking Surveys
Stocking Percent

Date 1/250 acre 1/1000 acre

D. F.
3 Dec. 1947 45 16.2

26 Oct. 1949 25 8.75

(P.O.C.)
18 June 1947 0 0

3 Dec. 1947 10 2.5

26 Oct. 1949 0 0

(Spot Seeding - Stake Count)

Douglas fir

Date Number stakes examined Percent stakes stocked

18 June 1946

24 July 1947

20

41

0

60

(Spot Seeding - Screened)

Douglas fir

Date
Number screened spots

examined
Percent screened spots

stocked

24 July 1947 25 88



Comments:

Although the baiting on this plot apparently gave fairly satisfactory

rodent control it was believed that subsequent re-invasion of the area accounted

in a large measure for the poor germination (Note the 88% germination in check

row protected by screens). This led to the practice of wider buffer strips

and the taking of much more rodent information in subsequent experiments.

PLOT NO. 7

Type:

. Hand broadcast on snow, 30 acres.

Location:

Part of NE4, Sec. 22, Twp. 3 N., Range 6 'N., Cochran area.

Exposure:

Southeast.

Ground Cover:

Low herbaceous weeds, vine maple, red huckleberry, willow, elderberry

and salal. Area stocked 3% by 1/1000 acre to Douglas fir which averaged

from 5 to 10 years of age.

Seeding Procedure:

Hand broadcast at rate of 1/4 lb. per acre.

Seed Used:

Douglas fir. Location collected and germination percent unknown.

Rodent Control:

None. No rodent check prior to seeding. Rodent check one week after

seeding gave a catch of 23% using 50 traps a night over three nights.

Costs:

7 pounds Douglas fir seed.

43 man hours seeding.



Results of Examinations:

Stocking Survey
Stocking Percent

Date 1/250 acre 1/1000 acre

June 1946 0 0

August 1946 0 0

November 1946 0 0

April 1948 ' 0 0

November 1949 3 .8

Comments:

This experiment was designed to test whether snow cover would prevent

destruction of seed by mice, The seed was broadcast on six to eight inches

of snow. The results of examinations as shown above indicates that in this

instance the snow was no protection from seed eating rodents, An adjacent

area "1944 Douglas Fir Direct Seeding Plot" shows 200 to 300 established trees

per acre where rodents wore baited even though the baiting was considered,to

be generally ineffective.

PLOT NO, 8

Type:

Spot seeding tool, 1080 tests.

Location:

Cochran area - parts of Sees. 16 and 17, Twp. 3 N., Range 6 W. 17 acres.

Established:

12 - 13 March 1946.

- 16 -



PLOT No. 8 SPOT SEEDED-1080 TESTS

Reproduction resulting from this experiment. Part of one row (exact row not identified) as it looks in 1952.



Exposure:

North to northwest.

Ground Cover:

Medium - red alder, wild cherry, willow, red huckleberry, salal, bracken

fern, and low herbaceous weeds. Area stocked 42.5% by 1/250 acre and

13% by 1/1000 acre to Douglas fir and western hemlock averaging 5 to 10

years of age.

Seeding Procedure:

Spot seeding tool used, spots 6 feet apart, rows 8 feet apart, 10 to 15

seeds per spot. Part of area along west boundary divided into 12 treat.,

ments of different seed and

spot seeded using 1/2 of 1%

Seed Used;

Various lots of Douglas fir

different 1080 tests. Remainder of area

treated seed.

seed used as follows:

Vernonia air dry
Vernonia kiln dry
Oregon air dry

Oregon Douglas fir
Oregon "plane's /1
B.C. "dry belt"

Rodent Control:

germination 67% untreated.
germination 60% untreated.
(germination 85% untreated.)
(germination 61% treated with 0,5% 1080.)

germination unknown*
germination unknown.
germination unknown.

No pre-baiting - two tally buffer strip baited around area to prevent

infiltration. Bait used was old Douglas fir seed treated with 5%

thallous sulfate. Seed used in spots varied from 0 to 1% 1080 treated.

Rodent count in November 1945 prior to seeding gave a 48 percent catch

using 50 traps each night for two nights.

/1 From same lot of seed used on Cochran Airplane seeding project.

-
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Costs:

4& pounds Douglas fir seed.

45 man hours seeding.

28 man hours baiting buffer strips4

Results of Examinations:
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Comments:

The costs were high because of time consumed setting stakes and screens

for controls on the many different tests in this plot. A. W. Moore and

Lowell Adams, Biologists for U. S. Fish and Wildlife Service cooperated on

this plot. Mr. Moore prepared all the seed used with the various treatments

of 1080.

This plot was one of the original tests of 1080 as a rodent poison in

direct seeding. 1080 has since come into general use for this purpose and

has proved to be quite effective when used in baiting before seeding, not when

used as a poison with which to impregnate the good seed used.

PLOT NO. 9

Type:

Spot tool seeding - red alder, 30 acres.

Location:

Strip 4 chains wide along west boundary of plot No. 4 "Cochran Airplane

Plot".

Established:

8 - 11 March 1946.

Exposure:

Primarily west.

Ground Cover:

None on most area. All except extreme south end of plot lies in hard

burn of 1945.

Seeding Procedure:

Spot tool seeding, 6 feet between spots, 8 feet between rows, 15 to 20

seeds to the spot.



Seed Used:

Red alder.

Rodent Control:

None on this plot. The area did, however, receive some bait (!t thallous

sulfate treated old Douglas fir seed) the preceding January at the time

Cochran Airplane Plot was baited.

Costs:

1 pound 10 ounces Red alder seed.

33 man hours seeding.

Results of Examination:

No red alder found on plot to date.

PLOT NO. 13

Type:

Spot tool seeding - Port Orford cedar, 100 acres.

Hand broadcast on snow - Port Orford cedar - 60 acres,

Location:

Fr S2S2, Sec 15 and Fr N2N2, Sec 22, T 3 N, Range 6 W.

Established:

1 - 15 November 1917.

Exposure:

N to NN.

Ground Cover:

Grass, moss, salal, thimbleberry, vine maple, alder, willow, Douglas

fir and western hemlock, scattered noble.fir and western white pine.
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Seeding Procedure:

Spot tool seeding, 1/4 pound Port Orford cedar per acre. Spacing 6 X 8

feet - 6 to 8 seeds per spot.

Seed Used:

Port Orford cedar, kiln dried, collected in Coos County under 1000 feet.

Germination percent of seed unavailable,

Rodent Control:

No poisoning - Rodent catch of 18.5% on area was made over 3 consecutive

nights of trapping (snap trap) prior to seeding.

Costs:

1/4 lb. Port Orford cedar seed per acre.

515 man hours spot seeding.

90 man hours broadcast seeding.

Results of Examinations:

(Spot Seeding - Stake Count)

Date Stakes Examined % Stakes Stocked # Trees Per Acre
(6X8Spacing)

6 July 1948 189 31 280

21 Nov. 1949 191 4 35

(Spot and Broadcast. ,Stocking Survey)

Date 1/250 Acre 1/1000 Are # Trees Per Acre

21 November 1949 0 0 0



Comments:

Even though a conscientious attempt was made to select suitable micro-

sites for the seed spots the results showed poor germination and even poorer

survival.

CONCLUSIONS

Some of the inferences which may be drawn from the results of these plots

are as follows:

1. Port Orford white-cedar has not proven satisfactory for direct

seeding when used out of its natural range. It has often shown

acceptable germination but in all cases has failed to survive in

any numbers beyond the second or third years.

2. Rodent control is an absolute necessity when using Douglas fir

for direct seeding. In all cases where this step was omitted

there was no "take" whatsoever.

3. In spot seeding, the selection of a good spot which will afford

mineral soil contact for the seed and some shade for the newly

germinated seedling is essential for success.

4. Broadcast seeding on snow did not prove to be a protection against

seed-eating rodents,

5. For acceptable spot seeding results in number of trees per acre

the frequency of the spots should be increased. Other things

being equal the doubling of the number of spots should double

the results. 8' X 8' spacing did not give enough stocked spots,

4 X 6 or even 4 X 4 would be better.

6. Area baiting prior to seeding generally proved to be the best

method of rodent control.



7, The belief that .,Tide buffer strips were necessary for proper

rodent control led to the conclusions that on a per acre cost

basis it would be more economic to bait and seed larger acreages.

For example, to properly bait an area so that a 40 acre square

could be seeded ( mile buffer strip) there would be 360 acres

baited or 9 times as much area baited as seeded. To properly bait

an area so that 1000 acres could be seeded, however, would require

only 19uO acres to be baited or a little less than two times as

much area baited as seeded and for 4000 acres a little less than

1 times.

The larger plots will also reduce the percent of reinvasion of the

seeded area. For example: A forty acre plot with a 1 mile buffer

strip that experienced an average 8 chain reinvasion would have

51% of the seeded area covered with the new mice,,a 640 acre plot,

however, with the same buffer strip and same 8 chain reinvasion

would have only 14.4% of the seeded area covered with new mice.

8. Broadcast seeding is cheaper than spot seeding because it is faster.

Spot seeding on plot #2 cost $4.87 per acre while on plot #7 the

hand broadcasting cost only $3.75 p.r acre,


