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The initial phases of this study were reported in 1971 (Projects 
W-17-2 and W-17-3, Job No. 2.1R). Because of reorganization of the 
Division of Game and changes in responsibilities, the principal 
investigator was not able to continue this job. The job should there
fore be terminated. 
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SUMHARY 

In June, 1968, the United States Forest Service treated approximately 
700 acres of cutover land in the Nakwasina River drainage on Baranof 
Island with t\oTO pounds per acre of the herbicide 2-4-D to control red 
alder and thereby release conifer growth. This area was logged by clear
cut methods in 1960. Most forb species showed little effect from the 
2-4-D application; however, shrub species evidenced defoliation or total 
kill of the plants. Vaccinium ovalifolium (blueberry), the most impor
tant winter browse species for deer in Alaska, was extremely susceptible 
to 2-4-D and suffered a total kill in areas where it was not protected 
by a forest canopy. 
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BACKGROUND 

Clearcut logging has been the primary technique of harvesting 
timber in Alaska for many years. This sys tern is used because it is the 
most economical method and because forest openings favor Sitka spruce 
(Picea sitchensis) reproduction. These forest openings, and the soil 
disturbance from moving logs, encourage red alder (Alnus rubra) as a 
primary succession species. Alder grows much faster than conifer species 
and the resulting shade slows conifer gro-wth. If clearcut areas do not 
restock rapidly, it will make considerable difference in the cutting 
cycle and also the allowed annual cut. The Forest Service therefore 
decided t.o experimentally eliminate alder by use of herbicides and to 
augment soil nutrients by the appH cation of fertilizer. 

The application of 2-4-D within the Nakwasina drainage in 1968 was 
an experimental project and an attempt was made to measure impacts on 
other resourceR as well as timber. 

Hany ~>tates have utilized herbicides to improve game range. Most 
herbicides; are quite selective and in some cases can eliminate undesi r
able species and stimulate gro-wth in others. In some species only 
top-kill occurs and resulting regro-wth provides more animal forage than 
the original plant. 

OBJECTIVES 

To Jetf>.rmine the effects of 2-4-D on Sitka black-tailed deer 
(JdcJecrU.cus hmnionus st-tl<rmsl.s) food species in Alaska. 

PROCEDURES 

Prior to spraying, a study area was selected within the spray zone 
to eval ua.te the effects of 2-4-D on deer food species (Merriam, 1971). 
Ten randomly located mil acre plots were es tab 1 i shed and plant species 
on each plot were recorded. A photo record was made of each plot as 
well as the general spray area. The area was inspected and measurements 
and photos were recorded in the fall of 196 8 and again in 1969, 19 70 and 
1971. 

FlNDINt,S 

The results were conclusive. 2-4-D kills Vacc{m:um ovalifoliwn 
(blueberry), the most important winter deer browse species in Alaska. 

In add"i tion to V. ooalivoUwn it also killed Oplopanax horridus 
(devilsdub) and Men::Ies/a j'crrr>ugirwa (rusty menziesia); neither is 
an important deer browse species. 

No forbs were permanently affected. Coptis spp. (gold thread) and 
CcFnus (:arzadens·is (ground dogwood) we. r-e initially dis colored, but 
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recovered and no permanent damage was noted. Some species of lesser 
importance to deer including salmonberrv (Rubus spectabilis) and red 
elderberry (Sambucus racemosa) were initially defoliated, but the plants 
were not killed. In post-spray years, plant growth appeared to be normal. 

The total kill of V. ovalifolium indicates that the use of 2-4-D is 
detrimental to deer range in Alaska. However, areas of dense alder 
cover normally have very sparse understory, including V. ovalifoliwn. 
These areas have little present value as deer range and the removal of 
the alder will probably result in the establishment of more shrub species, 
including blueberry. 

The objective of this study was to determine the impact of 2-4-D 
on deer food species. We can now say that it kills the most important 
winter browse species and has negligible effects on other deer food 
species. 

LITERATURE CITED 

Merriam, H. R. 1971. Deer Report. Fed. Aid in Wildl. Rest. Progress 
Report. Projects W-17-2 and W-17-3, Job No. 2.2R. 

PREPARED AND SUBMITTED BY: APPROVED BY: 

Harry R. Merriam 
Management-Research Coordinator 
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SUMMARY 

On June 27, 1970, three 0.01-acre plots were treated with 800 
pounds, 400 pounds and 200 pounds per acre of the fertilizer granular 
urea (46% N) to determine response of the deer browse species Vaccinium 
ovalifolium (blueberry) to fe~tilization. These plots are located on 
Mitkof Island, near Petersburg, Alaska, in an area which had been clear
cut logged in 1965. 

Growth measurements in November, 1972, indicated no significant 
differences among plots with various treatments nor between fertilized 
and unfertilized plots. Both treated and untreated plots showed an 
increase in annual growth from 1969 through 1972, but this increase 
could not be attributed to the fertilizer treatment. 
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BACKGROUND 

ln 1968, the U. S. Forest Service began treating large areas of the 
Tongass National Forest with the fertilizer granular urea (46% N). 
Treatment was on areas which had been "clear-cut." The objective was to 
stimulate conifer growth. The average treatment was 400 pounds per acre 
and application was by heliconter. 

Vaccinium ovalifolium is a successional species in Southeast Alaska 
and is the most important winter browse species for deer. Its response 
to fertilizer treatment would, therefore, have some impact on deer 
populations. 

After the first treatment in 1969, the Alaska Denartment of Fish 
and Game measured changes in quantity and quality of V. ovalifolium. 
Measurements (Merriam, 1971) indicated an increase in both growth rate 
and protein content. The studies were inconclusive, however, as the 
fertilizer \vas applied by helicopter and there was no method to measure 
the exact treatment for any given area. To augment this study controlled 
applications of the same fertilizer were made in 1970. Three 0.01-acre 
plots were treated with 800 pounds, 400 pounds and 200 pounds of 
fertilizer, respectively. r.rowth measurements were made in November, 
1972, after cessation of annual growth. 

Fertilizers have been used for many years to increase yields of 
agricultural crops (Carpenter and Williams, 1972). In rece.nt years, 
fertilizers have also been used extensively to improve game range. The 
best response is usually in forb species. Browse species have normally 
shown the leagt response. This study, though quite limited in scope, 
was designed to determine if applications of nitrogen to Alaskan deer 
range actually improves range quality. 

OBJECTIVES 

To determine changes in quality and quantitv of Vacciniwn ovalifoUum 
which has been treated with the fertilizer granular urea. 

PROCEDURES 

In June, 1970, three 0.01-acre plots were treated with 800, 400 and 
200 pounds per acre of granular urea ( 46% N) . In November, 19 72, measure
ments were made of growth, using annual growth scars. Measurements 
included each year's growth from 1969, one year prior to fertilization, 
through 1972. Thirty plants were measured on each treated plot with an 
additional 30 measurements on an adjacent control area which had not 
been treated. 

FINDIN\.S 

Tables 1 through 3 record the growth measurements on the fertilized 
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Table 1. Annual growth measurements of Vacc!"tniwn ovaU.j'oUwn treated 
with 200 pounds per acre granular urea. 

Annual Growth (inches) 

Plant 
No. 1972 1971 1970 1969 

1 4.5 3.0 3.0 3.2 
2 6.2 4.5 5.0 6.5 
3 5.0 8.5 4.7 3.0 
4 8.5 5.0 5.2 3. 7 
5 8.5 5.5 4.5 2.5 
6 7.5 5.5 4.5 2.0 
7 8.0 8.5 9.0 5.0 
8 5.5 5.0 13.0 3.0 
9 6.0 7.0 3.5 5.0 

10 7.2 5.0 3.0 7.5 
11 4.6 5.1 3.2 2.1 
12 6.3 6.9 4.8 2.4 
l3 5.1 5.1 4.9 3.8 
14 8.4 8.4 5.0 2.9 
15 8.6 5.6 4. 7 6.4 
16 7.4 5.4 4.3 3.3 
17 8.1 5.6 9.2 4.9 
18 5.4 4.9 12.8 3.1 
19 6.1 5.1 3.3 4.9 
20 7.1 8.4 3.2 7.6 
21 7.3 4.4 3.7 3.4 
22 5.9 3.1 8.8 6.3 
23 5.6 4.6 3.2 3.2 
24 7.9 2.9 12.8 3.5 
25 7.6 8.6 4.6 2.4 
26 8.4 4.9 4.4 2.1 
27 8.6 5.6 5.1 5.1 
28 4.9 5.4 4.6 2.9 
29 6.3 8.4 4.9 7.4 
30 4.4 5.] 3.1 5.1 

Total 2,009 1 '710 1,660 1,242 

Average 6. 70 s. 70 5.53 4.13 
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Table 2. Annual growth measurements of Vaccinium ovaUfol-Zum treated 
with 400 pounds per acre granular urea. 

Annual Growth (inches) 

Plant 
No. 1972 1971 1970 1969 

1 5.2 4.2 6.0 5.0 
2 5.0 5.2 5.5 7.5 
3 5.0 7.0 8.2 5.5 
4 6.2 5.0 7.5 5.5 
5 8.2 9.2 3.0 5.7 
6 6.8 6.5 5.0 8.5 
7 6.0 6.2 3.0 6.0 
8 7.5 4.2 3.0 6.0 
9 4.5 4.8 3.2 5.0 

10 5.5 6.0 6.5 5.5 
11 5.6 4.1 6.3 8.4 
12 5.1 6.6 6.2 5.8 
13 4.7 5.3 3.3 5.7 
14 4.8 4.7 5.4 5.3 
15 7.6 6.9 3.1 7.4 
16 6.1 4.3 8.1 4.9 
17 5.9 4.9 2.9 6.3 
18 5.1 6.3 7.6 5.7 
19 6.7 6.6 4.9 . 5.6 
20 8.1 9.1 3.1 4.9 
21 5.7 6.1 5.8 5.1 
22 4.3 4.7 5.7 7.4 
23 7.6 4.1 7.6 5.9 
24 5.9 6.3 8.1 5.3 
25 6.7 6.4 3.2 8.4 
26 8.3 9.3 4.8 5.6 
27 5.1 7.1 3.1 6.1 
28 5.1 4.9 2.9 5.9 
29 4.9 5.0 6.3 5.7 
30 6.3 4.4 3.4 4.8 

Total 1, 795 1, 754 1,527 1,804 

Average 5.98 5.85 5.09 6.01 

3 



Table 3. Annual growth measurements of Vacc-iniwn ovaUj'oliwn treated 
with 800 pounds per acre granular urea. 

Annual Growth (inches) 

Plant 
No. 1972 1971 1970 1969 

1 6.2 6.0 5.0 7.0 
2 6.5 2.5 3.0 7.5 
3 8.0 3.5 2.0 5.5 
4 3.2 1.5 3.0 2.7 
5 7.5 5.0 1.5 4.5 
6 6.5 4.0 2.5 5.0 
7 8.5 9.5 6.5 10.0 
8 6.2 4.5 5.5 5.5 
9 7.5 6.0 2.5 5.0 

10 9.0 6.2 5.0 4.7 
11 3.4 2.0 4.9 9.8 
12 7.6 3.0 5.6 5.7 
13 '6,4 2. 7 2. 7 5.1 
14 6.3 5.8 6.3 4.6 
15 7. 7 4.1 2.7 5.1 
16 6.3 4.9 2.8 4.6 
17 8.4 9.7 1.6 7.4 
18 6.3 4.3 1.9 5.6 
19 8.8 6.5 3.2 3.0 
20 7. 7 5. 7 4.8 6.7 
21 6.7 5.9 5.1 4.4 
22 6.0 2.6 2.9 5.3 
23 3.3 1.6 4.9 6.0 
24 7.9 3.4 2.6 9.5 
25 6.7 3.9 5. 3 4.9 
26 7.3 5.1 2.2 4.6 
27 6.5 9.3 6.4 2.9 
28 8.3 4.7 3.1 5.3 
29 8.7 6.1 2.3 8.1 
30 7.8 6.1 1.7 6.4 

Total 2,072 1,461 1 ,095 1, 724 

Average 6.91 4.87 3.65 5.75 
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Table 4. Annual growth measurements of Vacdnium ovaZifolium receiving 
no fertilizer treatment. 

Annual Growth (inches) 

Plant 
No. 1972 1971 1970 1969 

1 7.0 5.7 4.5 6.0 
2 6.0 5.5 6.0 6.5 
3 6.2 2.5 6.2 7.5 
4 7.8 7.5 4.5 7.5 
5 6.0 5.2 3.5 4.5 
6 8.3 5,5 3.8 3.0 
7 5.2 4.0 4.8 5.0 
8 8.7 4.0 5.0 3.2 
9 7.0 6.2 4.5 6.0 

10 5.2 7.2 7.5 8.5 
11 6.9 5.5 7.4 5.9 
12 6.1 5.7 4.6 6.6 
13 7.9 3.0 5.2 7.3 
14 5.8 7.0 4.6 7.8 
15 8.5 5.0 3.9 4.4 
16 5.1 5.7 3.4 3.1 
17 8.8 4.3 4.7 4.9 
18 6.9 3. 7 6.0 3.3 
19 5.3 6.3 6.1 6.1 
20 6.1 7.1 4.4 8,4 
21 7.3 5.8 7.1 8.6 
22 5.7 5.4 4.9 5.9 
23 6.3 3.4 5.3 3.1 
24 7. 7 6.6 4.5 5.1 
25 6.0 4.9 3.8 2.9 
26 8.5 5,8 3.5 4.6 
27 5.0 4.5 7.0 7.6 
28 8.9 3.5 5.0 7.4 
29 6.8 6.2 4.7 6.4 
30 5.0 7.2 3.8 6.1 

Total 2,020 1,599 1,502 1,732 

Average 6.73 5.33 5.06 5. 77 
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Table 5. Summary of annual growth measurements on plots treated with 
granular urea and untreated plots. 

Average Annual Growth (inches) 

Sample 
Treatment Size 

(#1 AC) 1972 1971 1970 1969 (plants) 

None 6. 70 5. 70 5.53 4.13 30 

800 5.98 5.85 5.09 6.01 30 

400 6.91 4.87 3.65 5.75 30 

200 6.73 5. 33 5.06 5. 77 30 
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plots and Table 4, the unfertilized control t)lot. Table 5 summarizes 
both treated and untreated control plots. 

No difference was noted among plots treated with various applica
tions of granular urea nor between fertilized and nonfertilized plots. 
Vacc>inium oua.lifolium growth is a:oparen tly not influenced by the addition 
of nitrogen to the soil on this particular site. 

Both fertilized and control plots showed an increase in growth from 
1969 to 1972 but this could not be attributed to the nitrogen application. 
Merriam (1971) noted an increase in V. ovalifoliwn grm-'th at Thomas Bay 
after an application of 400 pounds ner acre of granular urea, but this 
was apparently a normal increase rather than a result of increased 
nitrogen in the soil. 

The visual apnearance of the treated plots on Hitkof Island was no 
different than the surrounding control area. It can, therefore, be 
stated, at least in this one location in Southeast Alaska, that the 
addition of nitrogen to the soil had no influence on annual grcMth of 
V. ovalifolium. 

LITERATURE CITED 
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SUMMARY 

The initial phase of this study was reported in 1971 (Projects 
W-17-2 and W-17-3, Job No. 2 .4R). Annual growth of the deer browse. 
species Vacainium ovalifolium was measured on good and noor deer range 
on Mitkof Island, Southeast Alaska. Under Project W-17-4, we honed to 
expand these measurements to other areas of Southeast Alaska, but 
because of changes in personnel and responsibilities this was impossible. 
The job should be terminated. 

PREPARED AND SUBMITTED BY: APPROVED BY : 

Harry R. Merriam 
Management-Re.search Coordinator 

i 


	Cover
	Final Report
	Final report
	Summary
	Background
	Objectives
	Procedures
	Findings
	Literature Cited

	Final report
	Summary
	Background
	Objectives
	Procedures
	Findings
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Literature Cited

	Final Report
	Summary




