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1.

INTRODUCTICN

Forty-three projects were active during the year.
Six of these were new studies, while four investi-
gations were completed during this period.

No changes in Station staff occurred during the year.
The size of staff remained at 18, with one additional
position (Forest lanagement-Recreation) unfilled.

Twelve graduate Research Fellows were on appointment
during the year. Two of these completed their work
and received their degrees in June, 1962, while two
additional theses were presented by Research Fellows
whose appointment had been completed in the previous
year.

Support for research in the form of funds, facilities
and other assistance was received from a number of
organization. A list of sixteen major contributors
is presented in Appendix B of this report. New con=-
tributions received during the year included funds
for research on the use of sperm toxins for control
of undesirable fish species (U.S. Bureau of Cormer=-
cial Fisheries); on the significance of dew on for=-
est sites (U.S. Veather Bureau); and on wood quality
in western red cedar (U,S, Forest Service).

Research publications for the year included twenty
technical publications, seven theses and seven mis=
cellaneous items. This represents a considerable
increase over previous yearss
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} WORK ACCOMPLISHMENTS 2e
‘ I, Forest Management and Utilization
Project E.S. 2, White Pine Blister Rust.

Duplicate records, covering 20 years! work, have been sorted and an
3 analytical program is being prepared.

Project E.S, 6. Idaho Tree Diseases and Defects.

Many inquiries about injuries caused by weather were received. Conse=-
quently, two news releases concerning this were published.

In contrast to last year, larch needle cast was rare.

Station Research Note Ho. 19 concerning the dieback of ponderosa pine
caused by a scale insect was written and distributed.

The most frequent diseases reported by individuals and county agents were
sycamore anthracnose, hormone and chemical injuries, and Elytroderma
needle cast.

Project E.S. 19, Christmas Tree Test Plantings.

Field work on this project has been completed. The results are reported
in Station Research Note No. 20, Data summarized in this report are as
follows:

l. Well managed Christmas tree plantings in Idaho have good income
possibilities, particularly if the trees can be retailed by the
grower.

2. A Christmas tree planting cannot be expected to take care of itself,
Under cultivation most evergreen species grow too fast after they
become established to make good Christmas trees. Careful attention
to shearing, cultivation, watering and protection from rodents, in-
sects and livestock is necessary for success.

3+ Any evergreen species that produces trees with desirable form, den-
sity and color will make merchantable Christmas trees.

L. Scotch pine s Norway spruce and blue spruce were the most promising
species in the tests. Douglas-fir, Rocky Mountain juniper and
Austrian pine are acceptable, White fir makes a desirable tree
but it has a discouragingly slow growth rate,

5. More than 75 percent of the Christmas tree customers wanted trees
5 feet or taller in height, If this percentage of a planting needs
to develop into 5= to 7-foot trees, a 5' x 5' spacing is better than
L* x 4'. The closer spacing is satisfactory if the grower can sell
L0 percent or more of his trees in size under 5 feet, or if a fast
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3.
growing species, such as Scotch pine, is alternated in the row with
a slow growing species like blue spruce,

Project E. S. 20, liortality of Young Western White Pine (Pole Blight).

This project is on a maintenance basis until field plot data are com-
pleted., No plot examinations were made during the 1961 field season.

Project E.S, 23 (Wl=L42), Marketing Practices and Prices for Timber from
Small Woodlands,

Log cost and lumber return data were taken from five mills located in
the ten northern counties of Idaho. The mills were selected for varied
size, stumpage source, method of marketing, and having data available,.

A volume of nearly one hundred and fifty million board feet was sam-
pled over the five~year period 1955-1959. The cost of logs delivered
to the mill varied by as much as 50 percent from different stumpage
sources for ponderosa and white pine. IMixed logs varied less, by as
mich as 25 percent from different stumpage sources.

Logs coming from the U.,S. Forest Service lands were the most expensive
for white pine, and were the most expensive for mixed logs along with
those from large private stumpage. State land and "large private" owne
erships were the source of the most expensive ponderosa pine logs.

The lumber return data and a charting of Western Pine Association Index
of prices received for lumber both indicated no correlation between the
cost of logs delivered to the sawmill and the price received for the
lumber,

A Master's thesis entitled "A Study of the Sawmills of Northern Idaho:
Their Facilities, Production, Log Procurement, and Lumber Sales" was
prepared on this project and submitted in May of 1962,

Project E.S. 24. Forest Tree Breeding in Idaho.

The forest genetics and tree improvement program of the University of
Idaho is conducted in cooperation with private wood-using industries
and federal and state forestry agencies, viz.: Southern Idaho Forestry
Association, Idaho State Forestry Department, U.S. Bureau of Land
Management and U.S. Forest Service, Regions 1 and L, and the Inter-
mountain Forest and Range Experiment Station,

A genetic study of western red cedar (Thuja plicata) was initiated
this year, It is sponsored by the U,S. Forest Service. As a prelimi=-
nary step, preparation for a general survey of the genetic variation
of this species throughout its natural range was made.

For the selection of superior trees of ponderosa pines, primarily for
southern Idaho, progenies of individual selected seed trees were test
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planted in four plantations (see 13th Annual Report) in collaboration
with the State Forestry Department and the Boise National Forest. As
of October, 1961, 65 percent to 85 percent survival has been obtained
(SeRs #77)e Intraspecific hybridization between these progeny-tested
trees and other selected trees of distinct morphological characters,
including seed, branch, stem and crown form characters were made., Gen-

~ etic variation in seed size was investigated in relation to its possible
influence on seedling root growth. Controlled pollination of selected
trees in southern Idaho was made for the development of ponderosa pine
of improved tree form and growthe A parallel study was made in northe
ern Idaho by Richard G. Reid, a research fellow, on the inheritance of
stem deformities and presented as an M.S. Thesis,

More ponderosa pine seed sources from Idaho and adjacent areas were in-
cluded in the local genetic variation study. Seedlings are being grown
at the Lucky Peak Nursery tlrough the cooperation of the Boise National
Forest. In addition, a collection of 127 different ponderosa pine seed
sources was made throughout the natural range of this species. A part

of the seedlings (2-0) were raised from Dr. Callahan's seeds and obtained
from Professor J. W. Wright of the liichigan State University. They are
ready to be planted in the breeding material collection at the University
Forest.

In the study of genetic differences of wood properties, 21 ponderosa pine
seed sources growing for nearly 50 years under apparently uniform con-
ditions at the Priest River Experimental Forest in northern Idaho were
investigated. Tracheid lengths were found to be under more rigid genetic
control than other characters examined.

Project E.S. 27. Soil Nutrient--White Pine Site Quality Study.

This study, designed to reveal the importance of soil fertility to the
growth of white pine, was carried forward on a limited basis during

the year. It had been hoped that more intensive work would be accom-
plished, especially in the laboratory and greenhouse, but new facilities
of this nature were not constructed when expected. Some of the planned
greenhouse techniques, explained in the 1960=1961 Annual Report, were
tested, however, and some modifications devised. It appears certain
that the new facilities will be in operation during the 1962-1963 fis-
cal year and work on nutrient requirements of white pine and the abil=-
ity of various soils to supply these needs will be carried forward.

Project £.S, 28. Hursery Soil Fertility Studies.

Plans for more soil studies of the nurseries were held in abeyance pend=
ing completion of new laboratory and greenhouse facilities. Upon in-
stallation of these ‘uring the 1962-1963 fiscal year, it is hoped that
more intensive research on the effects of native soil fertility and of
fertilizers on quality of nursery stock will be undertaken.
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Project E.S. 29. Damage Caused by the Lngelmann Spruce Weevil in Northern
Idaho,

The project was terminated with publication of the results, which will
be appearing in the Journal of Forestry, 60(11):3L4-37, November 1962,
A summary of results follows:

The effects of attack by the Lngelmann spruce weevil (Pissodes engel-
manni Hopk.) in the northern Rockies have been inadequately considered
In the published accounts of the silvics and silviculture of Lngelmann
spruce, Comparison of survey data, collected in stands of this tree
species, has shown that the extent and severity of damage by P. engel=-
manni in Idaho is comparable to that of P. strobi (Peck% and P, sit=
chensis Hopk. in their respective hosts and ranges.

Quantitative information on the extent of weeviling within five-foot
bole length classes was gathered from two spruce plantations differing
both as to site quality (height growth) and initial survival of plante
ing stock. The greatest severity of attack per tree occurred on the
poor site, where the attacks were concentrated in the O to 5 and 10
to 15 foot bole length classes. The relatively more vigorous, closer
spaced trees on the better site recovered rather well from weevil at=
tack, with rapid assumption of terminal growth by laterals and a min=-
imum of distortion., Observations and data suggest that cold-pocket
stands support much higher Engelmann spruce weevil populations than
do stands on sites with good air drainage, regardless of altitude,

Project E.S. 30. A Study of Relationships Between Farm Units, Farm Forests
and Off-Farm Employment Opportunities.

A publication by James Esmay and E. L, Williams has been prepared en-
titled "Trends in Resource Use and Income on Farms in the Cut-Over
Area of Northern Idaho," This publication points out the dependence

of the rural economy on forest enterprises., Over half the rural
people in the area receive less than half their income from their farm-
ing activities and over half the off-farm income is from the forest
industries in the area,

Another study was made in Boundary County in conjunction with the
Farmers Home Administration regarding economic units. This indicates
a need for significant increases in size of farming units in the cute-
over areas,

Project E.S, 38.33Robinia Root Slip Cause and Control.

This project was instituted in July, 1961. Its objectives are as fol-
lows:

l. To ascertain the primary causal agents and predisposing conditions
which incite deterioration of black locust seedlings in cold store
age.,
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2, To develop practical means for preventing or reducing mortality
of seedlings.

Standard phytopathological methods, including the use of Koch's post-
ulates, are being used to isolate the biotic agents responsible for
deterioration of Robinia roots. Then, the isclated organisms are sub=
jected to in vitro tests to find a suitable counteracting agent. Ef=
fective agents are later applied to Robinia seedlings prior to stor-
age. Control groups are simultaneously exposed to external abiotic
influences to indicate predisposing factors.

A species of Fusarium has been isolated and found causal. Injury to
roots during lifting is apparently predisposing.

Control efforts, utilizing varied pH, chemicals and modified lifting pro=
cedures, have been unsuccessful. Potentially promising antibiotics are
being studied for use.

Project E.S. 35. A Growth-Quality Study of llestern Redcedar.

The cooperative agreement for this study was concluded on lay 6, 1962
between the University ancd the United States Forest Service., The first
part of this study is being carried out by James R. Crooks, research
fellow in forest genetics, under the direction of Dr. Wang and Profes-
sors Howe and Hofstrand.

The overall objective of this project is to study the growth-quality
relations of western redcedar; specifically to: measure or evaluate
trees in terms of physical, mechanical, and chemical properties as a
function of site, location, or other natural growth condition differ-
ences; determine optimum pliysical, mechanical, or chemical wood pro-
perties of redcedar in relation to and use as lumber, timber, poles, or
fiber.

In the first phase of this study, trees will be selected from appropri=-
ate drainages for sampling with a 10 m,m. increment borer. The extent

of natural variation in the texture of the wood will be determined for

these sites, Factors associated with this variation will be studied.

Project E.S. 36. The Effect of Mineral Nutrition on the Drought Resistance
of Ponderosa Pine.

A greenhouse experiment was designed to measure the effect of varying
mineral nutrition on the drought resistance of ponderosa pine seed-
lings. The specific nutrients studied were nitrogen, phosphorus and
potassium,.

Seedlings were grown in the greenhouse in two-quart pots of clean
silica sand, and were supplied with an artificial nutrient solution.
Fifteen different combinations of the three nutrients were used. The
treatments and the approximate parts per million of the elements are
given in Table 1,
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Table 1. Approximate concentration*of nitrogen, phosphorus and potas-
sium in fifteen mutrient solutions used in the study of the
drought resistance of ponderosa pine seedlings.

Treatment ppm N ppm P ppm K
. Control 200 150 150
High N 300 150 150
High P 200 250 150
High K 200 150 250
High N and P 300 250 150
High N and K 300 150 250
High P and K 200 250 250
High N, P, and K 300 250 250
Lowr N 100 150 150
Los P 200 50 150
Low X 200 150 50
Low N and P 100 50 150
Low N and K 100 150 50
Low P and K 200 50 50
Los N, P, and K 100 50 50

Drought resistance was measured by a modification of a method developed
; by Kaloyereas (1). In this method, the stability of the chlorophyll to
heat is talken as an index of drought resistance.

Samples of the seedlings were taken for drought-resistance analysis
when the seedlings were 13 and 28 weeks old. Although the data seems
to indicate that the drought resistance of ponderosa pine seedlings is
affected by nutrient level, the data has not been analyzed as yet, and
no definite conclusions can be reached. Further greenhouse and field
studies are planned,

(1), Kaloyereas, S. A, "A New lMethod of Determining Drought Resistance,"
Plant Physiology 33:232-233. 1958.

Project S.R. 11-C, Forest Tree Physiology.

Syntheses of ectotrophic mycorrhizae on western white pine were suc=
cessfully made during the past year. In the past a great number of
variables were intraduced into flask synthesis work of white pine mycor-
rhizae. Previous research by other workers on conifer mycorrhizae,
chiefly pines, has been very much restricted to young seedlings, usually

2 under 3 months of age. This has also been our program up until last
year and our results were never successful. When we switched to older
seedlings, successful mycorrhizal syntheses were made for the first
time. Uow our principal effort may be changed from exploration in
synthesis technique to comparisons of the various mycorrhizae, particu=
larly in respect to host species adaption, habitat implications includ=-
ing genotypic and ecotypic variation.







8.
The following Boletes formed ectotrophic mycorrhizae in flask culture:

With western white pine: MN707 Suillus subluteus
1703 S, brevipes
M632 and 11637 S. americanus
1638 S. granulatus
11707 plus 1703 S. subluteus and S. brevipes

With western hemlock: M706 Xerocomus zelleri

Although it is not possible to say that seedling age alone was the
variable which made synthesis possible, the fact remains that our first
synthetic mycorrhizae were formed with older seedlings.

The technique employed was as follows: White pine seeds were surface
gterilized, germinated on agar, and planted in Erlemmeyer flasks

(500 ml,) in a medium of sterile 50:50 Vermiculite/Sponge-Rock or in
100 percent screened vermiculite to which Hacskaylo's nutrient solu-
tion plus Vitamin had been added and pH adjusted to 5.3=5.4. Bo-
letes were cultured from sporocarp context material and grown on
Hagem's agar plus Bj. One centimeter mats of mycelium (plus about L
mm of agar) were placed next to the seedling on the vermiculite sur-
face and firmed into place mat side up. Seedlings were grown on a 24
hour photoperiod both before and after inoculation, under daylight
florescents at room temperatures. The white pine seedlings were about
22 months old when inoculated, and they were examined for mycorrhizae
6 months after inoculation. Lach seedling was preserved in Sass! I
and IT killing/fixing solution 1:1l.

The successful synthesis of western hemlock mycorrhizae was made on
seedlings about 1 week old at inoculation and 6 months old at examina=-
tion. Inoculation was mace as the seedling germinated by placing the
sterile seed on the mycelial mat on agar: about 1 week later, after
the radicle had elongated through the mat and into the agar, a 1 cm.
square was transferred to a flask prepared as outlined above, This
immediate "take" with western hemlock illustrates the usual reported
ease in securing mycorrhizal synthesis. It is also a great stimulus
to examination of other species of conifers and other fungi in connec-
tion with mycorrhizal tork.

The synthesized mycorrhizae were derived from Boletes strongly asso-
ciated with their host species, with the single exception of S. brevi-
pes. Tield observations have shown S. granulatus, S. subluteus and S.
americanus never to be found except when western white pine is within
rooting distance., Similarly, Xerocomus zelleri is always associated
with western hemlock. S. brevipes has been found in the northern
Rockies, in association with ponderosa pine or, more commonly, with
lodgepole pine. Western white pine is in a different section of the
gemus Pinus and it has radically different Bolete associates. IMuch has
yet to be learned of the significance of fungus fruiting patterns and
of in vivo mycorrhizal synthesis in relation to normal root function.
It was interesting to find that the combination of S. subluteus and S.
brevipes also formed mycorrhizae. This is the first reported instance

R e i
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of combinations of lmowrn fungi being used in this fashion., Further work
may be done in this direction, but final appraisal by microsection ex-
amination has not been made and so only one fungus may be involved in
this synthesise

This project is terminated under sponsorship of Special Research Funds.
It will, however, be continued with some change in emphasis, under Exw
periment Station finances.

Project S.R. 54. Influence of Forest Site on the Wood Properties of Inland-
Type Douglas=Fir.

Last summer nearly all of the field sampling for this project was com-
pleted. Laboratory analysis of these samples was continued with the -
primary objective of determining the effect of enviromment on density,
proportion of springwood and summerwood, and growthe

Particular attention will be given to samples taken at the Priest River
Experimental Forest. These are samples from trees that have been sub=-
jected to artificially induced drought conditions,

A progress report of this work was published last year as Station Re-
search Note Mo, 17 entitled "Factors Affecting the Quality of Inland
Douglas-Fir--a Preliminary Report,."

Project S.R. 55. The Identification and Biology of the Insects Affecting
Cones and Seeds of Commercial Forest Trees in Idaho,

A study, tentatively entitled "The Biology of Dioryctria abietella

D, & S, and Eucosme recissoriana Hein, in Northern Idaho" was initiated
June, 1961. Collections were made at points established at 22 loca=-
tions throughout the range of western white pine in the state to deter-
mine distribution and abundance. ieekly examinations were conducted

of cones collected from an infestation near Moscow to obtain field
data on life cycles and seasonal damage. The life cycles of both cone
moth species also were studied under laboratory conditionsse

E, recissoriana was found to be far more abundant than D. abietella,
the latter species comprising only slightly more than one percent of
the larvae found in 1050 cores, or only 2L Dioryctria larvae to 2200
Eucosma. L. recissoriana had vacated the cones by August 1, but D.
abietella was present in cones collected until late August. Both
species were found at all collection points, although their abundance
varied relative to each other,

Late fall-collected D. abietella larvae were placed in cages and
reared to adults. Oviposition was indiscriminate on all available
surfaces of rough texture. Lgg hatch occurred in approximately one
week anc the larvae fed for about five weeks on fresh cone material,
The pupal stage required two weekss The entire cycle from egg to adult
required approximately two months. Comparable information has not as
yet been obtained under field conditions.
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E. recissoriana adults were reared from larvae collected in the field
throughout the summer., Diapause occurred in over 99 percent of the
resulting pupae, which offers a probable explanation for the absence
of this species in field collections after August l.

Both D, abietella and E. recissoriana attack and damage the cones of
white pine in mmch the same manner. The larvae enter the cone tissue
at the juncture of adjacent cone scales and mine imward. Upon reach-
ing the axis, feeding is indescriminant both in direction and cone
portion. Increasing amounts of silk accumulate in the mines, and
webbed frass becomes evident externally around the entrance hole, as
larval development progresses. Under laboratory conditions, pupation
occurred in soil and litter placed on the bottom of the rearing cages;
however, pupae have not been found of either species in the field in
any location, Parasites, predators and associated insects, collected
from the rearing cages containing the cone moths, have been sent to
specialists for positive determination.

Cone and seed losses attributable to these cone moths varied consider=
ably and ranged from insignificant to total in a given location
throughout the sample area--the extent of loss dependent upon insect
population and cone production. Accurate damage evaluations will re=-
quire more intensive sampling and statistical analysis.

Station Research llote /19 by Drs. Partridge and Schenk, entitled "Die-
back of Ponderosa Plne in Northern Idaho" was published in 1961.

Project S.R., 63. lMass Production of Lodgepole and Jack Pine Hybrids.

Numerous inspection trips were made to the lodgepole seed production
areas No, 1 and 2 near Spirit Lake, Idaho. It was observed that the
2000 plus hybrid cones were developing normally and without damage
from outside elements. During the early summer protection bags were
put over each of the cones to prevent injury and robbery from insects,
squirrels and porcupines. Protection bands were also installed
around the trunk of each mother tree as an added precaution to cone
damage from rodents.

On May 31, LO7 pollination bags were installed in seed production area
No. 1, with an average of three lodgepole flowers per bag. The flowers
were pollinated June 1lljth. The bags were removed July 13th and each
hybrid conelet marked for positive identification and to facilitate
collection in the fall of 1963,

A1l hybrid cones maturing September, 1962, will be collected along
with an equal number of open pollinated cones. Inheritance of cone
and seed characters will be studied and seed prepared for nursery
planting spring of 1963,

Project S.R, 65. Fertilization of Forest Plantations and Natural Stands,

The effects of fertilization on planted western white pine and natur-
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ally propagated grand fir growing under the canopy of an off-site pon-
derosa pine plantation have been under investigation since plots were
established on the St. Joe National Forest in the spring of 1960.
Marked uptake of nitrogen, particularly, resulting in greatly increased
needle length and deep green color, was noted in both understory spe-
cies after the first growing season. At the close of the second grow-
ing season after fertilization (fall, 1961), height growth measurements
were made on all three tree species. Highly significant growth in-
creases were found for treated white pine and grand fir, but response
of ponderosa pine was slight. Compared with elongation prior to fer-
tilization, increases averaged 286 percent for grand fir and 187 per-
cent for vhite pine on plots receiving nitrogen, phosphorus and potas-
sium. Trees fertilized with nitrogen alone also responded well, al-
though growth increases were not quite as large.

Fertilizer influence on total tree height is already apparent. For
example, after the 1961 growing season trees on grand fir control plots
were 35 percent taller than in 1959. In contrast, a similar comparison
shows that trees receiving complete fertilizer or nitrogen alone were
56 to 68 percent taller, Should fertilizer stimulation continue in
future years, cifferences in height of control and treated trees will
become more and nore marked,

A naturally propagated 25-30 year old stand of white pine near the
plantation, fertilized with nitrogen before the 1960 growing season,
produced essentially the same response pattern as the planted stocks

Nerr fertilization research plots were established on two areas in the
College Forest during the spring of 1962, A 25-year old white pine
plantation in the ileadow Creek unit served as one site. Plots 1/10
acre in size were treated with 300 pounds of nitrogen as ammonium
sulfate, 150 pounds of potassium as muriate of potash, and 66 pounds/A
phosphorus as treble super phosphate. Young naturally propagated grand
fir growing on the Flat Creek unit of the forest were similarly treated.
Studies on these new plots will include fertilization effects on seed
production as well as on growth and wood quality,

Project S.R. 66. Effects of Tree Seedling Fertilization.

The use of fertilizer pellets in the planting hole coes not seem to
have significantly affected survival of tree seedlings planted in

1960 and 1961. During the spring of 1962, seedlings planted on cer-
tain survival plots were furnished with a granular type fertilizer,
Golden Vigaro, rather than pellets. It was felt that under our clima-
tic conditions the nutrients contained in this product may become more
quickly available to the seedlings than those contained in the pellets,
Test plots with pellets were installed in connection with a study of
Scotch pine strains in an area on the Clearwater River near Orofino,
These plots will be irrigated and in this circumstance, the pellets may
dissolve sufficiently to supply nutrients to the seedlings effectively.

As of July 1, 1962, this project will be absorbed into S.R. 65, Fertie.
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on of Forest Plantations and Natural Stands, also concerned with

fertilization potentials,

Project S.R. 70. Seedling Growth and Survival as Conditioned by Variation

in Climate, Soil, Competing Vegetation, Site Preparation
and Planting Stocke.

During the year covered by this report, experiments with planted seed-
lings were conducted on four sites and a direct seeding investigation
was initiated on two others. Studies on one of the sites (Athol) were
carried through their second year, and the three other areas involving

plante
rect s
thus r

A, Ab

d seedlings furnished information for the first year. The di-
eeding experiments started after the 1961 growing season and
esults will be reported in the next fiscal year.

andoned farmland sites.

Comparisons tested this year utilizing 2-1 Douglas-fir seedlings
included the following:

1, Fallow vs. no fallow the summer before planting.

2. Cultivation vs. no cultivation during growing season.

3. Irrigation several times during growing season vs. no irriga-

tion.

Lo PFertilization at time of planting vs. no fertilization.

Se llulching vs. no mulchinge.

6. Evaporation retardant on foliage vs., no evaporation retardant.

Te MNine inch vs. 12 inch root systems at planting time,

8. Interactions of the above treatments.

The analysis of variance for each of the two sites utilized is pre-

sented belaow.

Athol

Source of Variation af §s ms F

Main plots:
Fallow vs. no fallow i) 6,570 6,570  L6Best
Cult. vss no cult, i 87,583 87,583  62L43

" Culte, NC x Fallcw, NF 3 6,560 6,560 L6 4Bi¢
Main plot error ( 12 1,684 1,0.3

Sub plots:
Treatments N 8,354 2,088 9,053
Treat. x Fallow, NF L 1,018 25L.5 1,10
Treat. x Cult., NC L 54954 1,.88 6 oli5iet
Treat, x Cults x Fallow L 1,862 L65.5 2402
Sub plot error (B) 1,8 10,073 230.7
Total 79 130,658
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Orofino
Source of Variation af ss ms F
Main Plots:
Fallow vs. no fallow i) "~ 59 -~ 59 T 5418
Cult. vs, no cult. 1 177,075 177,075 15,533
Cult., NC x Fallow, NF 1 9 y 0479
Main plot error (As 12 137 11.h
Sub Plots:
Treatments 5 218 L3.6
Treat. x Fallow, NF 5 58 11.6
TI‘eat. X Cul’t. s NC 5 h? 9 .’.l.
Treat, x Cult. x Fallow 5 176 35,2
Sub plot error (B) 60 3,456 57.6
Total 9% 181,23

s8¢ Highly significant difference, exceeding the 1 percent point.

At Athol further analysis of the data revealed that significantly
better survival occurred on the irrigated or mulched treatments
than on those fertilized, treated with evaporation retardants, or
the controls. Cultivated treatments, whether fallowed or non=-
fallowed, were significantly better than those fallowed only, and
these in turn were more favorable for survival than those receiving
neither cultivation or summer fallowing. In general, it can be
said of tiwese plots that even though other significant interactions
took place, the overriding effect was that of cultivation for weed
control. The average survival on all cultivated plots was 9746
percent, that on non-cultivated plots, regardless of other super=-
imposed treatment, was 3l.L percent.

At Orofino the dominant effect of cultivation was even more strike
ing. All cultivated plots produced an average of 87 percent sur-
vival, the non-cultivated plots showed l.l percent survival at the
end of the growing seasons Length of root system had no apparent
effect on survival., Although the statistical analysis indicates
that fallowing significantly improved survival at Orofino, this is
misleading as the actual difference between the two was only about
1.5 percent.

A significant interaction occurred at Athol where uncultivated,
summer fallowed areas produced better survival than uncultivated
non-summer fallowed plots. This interaction did not occur at Oro-
fino where the soil produced a heavy weed growth even on the plots
fallowed the summer before planting. At this latter site, weed
competition with the tree seedlings was marked on all plots not
cultivated during the growing season.







B. Forest land plantings

Comparisons on these plots, established near Spirit Lake and on
the University Forest, included hand vs. machine planting, 2-0
stock vs. 2-1 stock, 9 inch roots vs. 12 inch roots, and use or
non-use of a foliage evaporation retardant prior to planting.

Machine planting produced somewhat better results than did hand
planting; little effect was noted from use of evaporation retard-
ants. Nine inch root and 12 inch root comparisons indicate that
no large differences in survival occurred as a result of this fac-
tor.

Trees on north facing slopes had a better moisture regime than
those on south slopes, those in bottoms were situated better than
those on ridges. It appears that survival on these areas is prob-
ably conditioned more by the topography than by individual treat-
ments.

Project S.R. 80. The "Indian-Paint Fungus" in Idaho.

This project, under the direction of Dr. Partridge, was begun in July,
1961. The objectives are as follows:

l, To delimit the optimal, maximal, and minimal requirements of the
"Indian-paint fungus" (Echinodontium tinctorium), and relate
these to the destruction of standing timber in Idaho,

2. To interrelate site-associated factors with the occurrence and
destructivity of E. tinctorium.

3. To find possible means for controlling wood-decay losses caused by
L. tinctorium.

The fungus is grown on artificial media under controlled temperature,
light, moisture, nutrient and pH levels, Limiting and optimal levels
of these factors are ascertained and the findings are applied to field
studies. Concurrent studies of variants are also pursued.

Naturally infested and artificially infested wood is tested for pulp-
ing and strength qualities to provide information concerning the uti-
lization of invaded wooda

Conditionally randomized plots are established as temporary entities
throughout the ranges of susceptible species in Idaho, Physical, eco-
logical, and individual tree characteristics are measured on each plot
along with external and internal evidences of decay. All such data
are recorded on punch cards and interpretations regarding interrela-
tionships, distributions, cull, loss forecasts and potential controls
are made directly from the cards,

Results obtained to date indicate 25 degrees centigrade is optimal for
growth of the fungus in culture although 10 degrees centigrade to 30
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degrees centigrade are tolerated. At 26.5 degrees centigrade growth
is markedly curtailed. Carbon dioxide up to 75 percent and oil im-
mersion do not noticeably affect growth. HNone of 30 carbon sources
is significantly better than others for grawth. Carbon/nitrogen
ratios are apparently important growth factors. Decay has proceeded
at less than 8 cubic inches of grand fir wood in two years. Abortive
sporophcres form on wood in 2,5 years.

A marked decrease in pulp yield has been discovered in laboratory tests
of partly and wholly decayed wood,

Static bending tests of sound and decayed grand fir are reported in
Ralph B, ilaloney's thesis (spring, 1962). The modulus of elasticity,
modulus of rupture, ancd work to proportional limit decrease signifi=-
cantly in incipiently decayed wocd. In advance-decayed wood these
values are often immeasureably small,

Fifteen hundred trees on 182 townships have been examined and measured,
Ninety of these were completely dissected. A direct correlation be=
tween rapid growth and freedom from decay is indicated, although other
factors, e.g. slope, aspect, tree age, soil type, etc., are not ob-
viously related to decay or its absence. Cull, indicated by increment
borings and dissections, is more extensive in trees and stands than
previously estimated, Individual rot columns more than 60 feet long
are comon, External indicators, e.g. conks, branch stubs, and knots,
are not good indicators of heartrot in individuals or stands, although
conks may show that the fungus is present in the latter., Site and
external indicators probably will have to be used simultaneously in
cull predictione.
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ITI. Range lanagement

Project E,S. 7. Evaluation of Salt-Desert Ranges.
Project E.S. 15. The Ecology and Control of Halogeton.

The year 1961 was the fourth in a sequence of drier than normal years.

In general, the commnities of salt-desert ranges suffered from lack of
moisture and higher than normal temperatures during June, July and Au=-

gust. Poor growth, minimum seed production and a decline in number of

perennial plants occurred during the year.

The Meadow Creek exclosure, which was constructed in 1951 on a depleted
saltsage area was remapped in 1961. The original count of perennial
plants in 1952 and the count obtained in 1961 are shown in Table 1.

Table 1. iumber of plants found on 100,000 square feet of the ileadow
Creek exclosure in 1952 and 1961.

Species Number of Plants Number of time the 1961 count
1952 1961 increased over the 1952 count

Saltsage L3 297 649
Sagebrush 11 296 26.9
Greasewood L 85 21.2
Squirreltail 8 199 249
Indian ricegrass 1 79 7940

Total z7 956 .3

Protection from grazing by livestock and rabbits has caused a material
increase in the number of perennial plants over a nine-year period.
The exclosure was also mapped in 1955, 1956, 1958 and 1959. The large
est increase of Indian ricegrass occurred in 1959 at which time 53 new
plants were recorded. The main increase in saltsage occurred between
1952 and 1955 although a general increase has been noted in each year
of mapping. Squirreltail showed greatest increases at the time of the
1958 and 1959 mapping. Sagebrush showed the largest count in 1955 and
has generally declined since that time except for one section of the
exclosure where a substantial increase was recorded in 1959.

Five plants each of six salt-desert species were marked in 1958 to fol-
low yearly growth development. Table 2 shows the maximum average yearly
height attained by each species for four years, Individual plants with
the half-shrub growth habit (kochia, saltsage, winterfat) showed a ten=-
dency to gain in stature through 1959 and then generally declined in
height through 1961. Shadscale (a true shrub) increased in size each

of the four years as would be expected, Indian ricegrass reacted the
same as the half-shrubs but squirreltail tended to increase in size

in each succeeding year,
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Table 2. Average maximum height growth in inches for five plants of
each of three half-shrubs, one shrub and two grasses for the
four years 1958-1961,

Indian
Date of Salt- Winter- Shad- rice- Squirrel-
lMeasurement sage fat Kochia scale grass tail
9/9/58 10.0 Te2 L2 St 12.6 346
9/1/59 10.k --- 542 640 18.2 1140
8/17/60 941 7.8 Le5 549 1646 Lie2
9/9/61 57 648 242 6.0 1L.5 5¢3

A study involving the transplanting of four salt-desert shrub species
(shadscale, saltsage, winterfat, kochia) to other habitats was started
in 1958 and continued in 1959. Late winter transplanting proved to be
more successful for all species than did fall transplantings. With one-
half of the fall transplants of each species, a gallon of water was
placed in the hole before transplanting while the remaining one-half
were not watered. Watering at this time proved to be beneficial for
transplanting,

Saltsage and winterfat were successfully transplanted, as judged by their
presence in 1961, to shadscale and greasewood-kochia habitat types.
Shadscale survived in greasewood-kochia, saltsage and winterfat habitat
types. Kochia was transplanted in shadscale and saltsage habitat types
but was successfully established in the shadscale habitat type.

Rabbits were abundant curing the period that the transplants were made
and are thought to be largely responsible for the poor success obtained
with saltsage in the winterfat habitat type and the kochia in the salt=
sage habitat typee.

Halogeton seed buried for a period of eight years in the Raft River Val-
ley was germinated in the laboratory during the winter of 1961, The
black seed had completely broken down and no viable seeds were found.
Slight observable deterioration of the brown seed had taken place dur-
ing the eight years of burial; however, three of the approximately 800
seeds recovered germinated in the laboratory.

The life history investigations of saltsage (Atriplex nuttallii S,
Wats.) were intensified in 1961, Emphasis has been placed on determin-
ing viability and germination characteristics of the species, using
selected seed lots collected in 1960 and 1961. Forty-five lots of seed
were collected in southern Idaho and received from contributors in
other western states and Canadian provinces for this worke In addi-
tion, phenological development, seedling establishment and survival,
and clipping studies have been initiated near llalta, Idaho,.

Under favorable conditions saltsage is a prolific seeder. Lvidence to
date, however, indicates only moderate viability (generally less than

4O percent)., A strong positive correlation exists between fruit size

and seed viability, and it is possible through screening methods to
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raise the viability of a seed lot 10-15 percent.

Efforts to determine the factors affecting saltsage viability have been
made, Fertilization failure of the ovary accounted for more than 85
percent of non-viability in 5,631 utricles in 1l seed lots. Insect
damage occurred in less than 1l percent. Factors affecting fertiliza-
tion are currently being investigated.

At least two types of dormancy are involved in saltsage germination.
Acid scarification and leaching of the fruits (utricles) with distilled
water have both proved effective in increasing germination. A second
type of dormancy is inherent in the seed itself and has been partially
overcome through stratification and plant hormones. Considerable var-
iation in dormancy characteristics exists between seed lots which is be-
lieved to be largely due to ecotypic and age differences.

The subscpeies of saltsage occur in the Raft River Valley. Subspecies
gardneri is found generally on the river terraces, while sspe. falcata
occurs principally on the alluvial fans near the base of the sagebrush
zZone .

Salt-desert soils as germination .iedia have been found to be superior in
respect to mold control than the conventional blotter methods. Four
factors affecting saltsage germination were compared in the preliminary
testing of the soil media method; viz., 2 subspecies, 7 soil types, soil
leaching, and soil moisture level. lLeached soils were saturated with
distilled water, and 3 to 2 inch of water was allowed to drain through
them. Soil moisture levels were closely controlled at 35, LO and L5
percent, The seed lots used were stratified in a refrigerator for one
month before testing. The results, given in percent germination of
total (both viable and non-viable seeds) are presented below:

Ssp. falcata Spps_gardneri

Leached Unleached Leached Unleached

loisture Level 35 LO 45 35 Lo L5 35 4O U5 35 LO L5
Soil Source:

Sagebrush 21 6 &5 [/ 35 20 6 "R 18 i

Winterfat 1, 20 12 2y 16 i I I 6 T 5B

Saltsage 35 12 01 20 20 2 3 8k o XN
Bottomland

greasewood 9 1 1 29 g 2 0B 26 I TR

Kochia 0 I I oL 8 1 0. 9" D 1 " OseD

Shadscale i I [ | il D o6 5 AR 2 o%h

Upland
greasewood 1 1 1 2 O 0 o S « U (5 R ¢ I
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Analysis of Variance

Source of Variation af MeSe
soil source (So) 6 161, 713
leaching (L) 1 92 ¢ 1946
subspecies (Su) 1 1,1hL); 405+
soil moisture (Sm) 2 362 4223
SoL 6 22,97
SoSu 6 58 436
SoSm 12 19,21
ILSu 1 61,713
ISm 2 39 JH665¢
SuSm 2 18 48036¢
SolSu 6 11,22
SoLSm 12 5e72
SoSuSm 12 17.76
LSuSm 2 16475
Error 12 7462

# Significant at the 5 percent probability level.
#3% Significant at the 1 percent probability level.

Soil source, subspecies, and soil moisture were significant, as expected.
Leaching caused a breakdown in soil structure, reducing aeration and
germination, Interactions between subspecies and soil source, leaching
and soil moisture strongly indicate physiological, as well as morpholo-
gical, differences in the subspecies. Germination rates of ssp. gard=-
neri were not as severely affected by excess soil moisture and reduced
aeration. Additional experimentation will be conducted along these

lines with greater representation of these subspecies and their sus-
pected ecotypes.

Project E.S. 8 (S.R. 27=-D). ILcology and Control of Medusahead.

Due to lack of a graduate student on this project from September 1961
through June, 1962, the volume of work on this project was much re-
duced. The principal accomplishment for the year included sampling of
a new study area on range infested with medusahead, establishment and
initial sampling of a medusahead/cheatgrass competition study, and re-
covery and germination of the first year samples from a long-term seed
burial study.

The new study area is a 9-acre area fenced to exclude livestock and

. located in Gem County about 20 miles northwest of Emmett, Idahos The
area was selected primarily because it contained a small remnant pop=
ulation of perennial grasses and forbs in a vegetation dominated by
medusahead, The current plant cover is typical of large areas in
southwestern Idaho, The main use for this exclosure will be to study
the changes in plant cover which occur when the factor of grazing by
livestock is removeds It will also be used for various other studies
of the life history and competitive relationships of medusahead and
associated speciess.

e e et Lt
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The area within the exclosure is varied in both topography and vegeta-
tion. Ten vegetation subtypes were recognized for sampling and 336
permanent plots established for this purpose. The basic plot size is
l.1 by 0.5 meters. Basal area and density of all perennials were obe
tained on this major plot and density of all species in 1/25 and 1/1002
subplots was recorded also., The initial sampling showed Sitanion

strix to be the principal perennial, with an average basal area of
1,02 percent, while Agropyron spicatum ranked next with 0.5l percent
followed by Poa secunda with 0,37 percent,

This nucleus of perennial grasses is both small and highly variable in
distribution. Sitanion basal area, for example, varied from O to 3.73
percent among the subtypes. Sampling by subtypes should aid in follow-
ing changes in this sparse population.

A field study of competition between medusahead and cheatgrass was set
up with artificially seeded populations. A series of lj x 5 foot plots
were kept fallow during the summer of 1961 and then seeded in differ=-
ent groups--one with medusahead only, one with cheatgrass, and the
third with 50-50 mixture of these two species. In each case, the seed-
ing rate was 3000 seeds per plote.

Sampling in 1962 revealed the following population densities:

Pure cheatgrass - 200l plants per square foot

Pure medusahesad - 23.3 plants per square foot

Mixture ~ 19 plants per square Ifoot
(cheatgrass 9,2 and medusahead 9.8)

These low densities were attributed to the lack of litter and amount of
frost heaving on the fallow plots. Host individuals produced several
culms and a good seed crop resulted. The plots will be resampled next
year to follow changes in the population density when an ample seed
source of both species is available.

Longevity of medusahead seed buried in the soil is under study at two
locations in Gem County, southwestern Idaho. At each site, gquadru-
plicate samples of 100 seeds each were buried at depths of %, 1%, 3
and 6 inches respectively below the ground surface,

The first series of these samples was recovered in October, 1961 and
the germination was tested in Petri dishes at normal room temperature,
The results of these tests showed some germination from seed recovered
from each of the lj depths at each site. The germination for the two
sites averaged 8.li, 1l.1, 12,3 and 3.4 percent for the 3, 1%, 3 and
6-inch depths respectively.,

Informal coordination of research on medusahead was continued by di-
rect contacts with the other workers involved., A two-day work con-
ference held at Davis, California in March was attended by lr, Hiro-
naka as the University of Idaho representative.
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Project E.S. 9 (R~287)s Lcology of Sagebrush-Grass Ranges.

Fourteen new sites were sampled, bringing to 97 the total studied to
date. Iost of these represent major types of sagebrush-grass vegeta-
tion relatively free from disturbance by heavy grazing or other factaors.
The 1962 sampling was designed primarily to fill in geps in existing
data on sagebrush range types in the drier portions of the region.
Included were 3 kipukas, areas protected from livestock grazing by re-
latively recent lava flows. One of these areas, located near Carey
Idaho, is of particular importance due to its isolation and size (180
acressa Intensive sampling was done on this area to determine the
modifications produced in vegetation and soils by local differences

in relief and parent material,

A start was made at the second phase of this project, dealing with the
nature and causes of change in the sagebrush-grass communities of the
state, Modifications of the basic sampling methods for vegetation were
made to fit the objectives of this phase of the study, and these were
given preliminary field tests. Modifications in the soil sampling
procedures are also under test. The overall objective is to modify
the basic methods to the minimum extent necessary to cope with such
special features of disturbed sites as sparseness of herbaceous peren=
nials, abundance of annuals and soil surface disturbance., The data
obtained will be kept as comparable as possible to those taken on un-
disturbed sites.

A special study of the relation of envirommental factors to the distri-
bution and abundance of major species in the sagebrush-grass region of
Idaho was continued by IMr. Hironaka, This work is now near completion
and the results will be submitted as a doctoral thesis at the Univer-
sity of Wisconsin. A feature of this work during 1962 was the use of
discriminant analysis to determine the relative effect of the environ-
mental factors controlling distribution and dominance of two species

of sagebrush, Artemisia tridentata and A. arbuscula, and one grass,
Festuca idahoensis.

Annual yield studies were continued on two representative areas of
sagebrush-grass vegetation. Data obtained from the drier of the two
sites during the past four years indicate the productivity from a
typical site in the Artemisia tridentata/Agropyron spicatum/ Poa
secunda type occurring on soils in the Sierozem group in an area with
average annual precipitation of approximately 9 inches.

Table 1. Air-dry yields in pounds per acre from the Jordan Valley
study area, 1959-1962,

Species 1959 1960 1961 1962 Average
Agropyron spicatum 193 388 360 L16 339
Sitanion hystrix 12 Vs 13 9 10
Poa secunda 5 L6 32 81 L1
Bromus tectorum 22 83 _38 38 L5

Total 232 52l Lh3 554 435
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The variations in total annual production show the influence of an es-
pecially dry year (1959), also marked fluctuation in yields of the an-
nual Bromus tectorum, and even greater variability for Poa secunda, an
early-developing, dwarf perennial.

The second clipping site is located in the Artemisia tridentata/Agropyron/
Festuca type in the Chernozem soils group with an annual precipitation

of about 15 inches. Results have been affected by the effects of wild
fire which swept the area in 1960. Average total production for 1959,
1960 and 1962 was 1,997 pounds per acre, with forbs contributing about

900 pounds of this amount.

All treatments of the sagebrush thinning study begun in 1960 were re-
sampled to determine basal area and plant density (numbers per unit area)
and frequency. The distance measure :ethod previously used for this
purpose was dropped because of the excessive time required to reach a
reasonable level of accuracy. The new sampling method involves a set

of 32 permanent plots, each 1 x 0.5 meters in size, randomly located
along L transects in each treatment. This type of sampling appears to
provide the intensity needed to measure change in the vegetation and

is fairly rapid,

Some of the results obtained to date are summarized in Table 2, The
data indicate considerable variability in the vegetation of the l treat-
ment plots, as well as the difficulty of sampling relatively sparse pop=
ulations such as those of Stipa thurberiana and Agropyron riparium. The
trend toward increased herbaceous growth in the thinned plots is evident,
hovever, and appears to be roughly in proportion to the amount of sage-
brush removed, This is particularly true in the case of Sitanion, which
is the major grass on the area at present. The increase of the early-
developing and low-growing Poa secunda was about the same in all treat-
ments and appeared to be a response to more favorable climatic condi=
tions rather than to sagebrush removal.

Table 2. Percent basal area of understory in sagebrush~thinned plots,

1961-1962 o
Amount of sagebrush crown cover remaining

Year Species [ 2=37% 7=-8% 15%
1961 % Sitanion hystrix 1.52 70 75 Wit
Poa secunda 1.16 1.53 1.07 1,17

Stipa spp. L6 .39 21 U5
Agropyron ripam.um 01 01 «OL -
Total 3.15 2.63 2,00 2.11
1962  Sitanion hystrix 2466 1,09 1.70 «50
Poa secunda 1,407 3465 2493 3.24

S‘bipa SpPe .18 1.01 $92 1.11
Agropyron riparium .08 28 38 o0l

Total 6.99 6.03 5.93 L.89

# Sampled by distance measure

A four-day trip was made to study sagebrush range types in northern
Nevada. Dr. Robertson and members of his staff provided an excellent
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review of this area for the group which included representatives from
Oregon, Washington and Idaho.

The areas visited showed close relationships with sagebrush vegetation
in much of the tri-state area, and particularly to types in southern
Idaho. Apparent differences included the relative status of Agropyron
spicatum and Stipa thurberiana in the drier areas and that of Elymus
cinereus (giant vildrye) in more mesic situations. The latter species
appears to have been a major constituent of sagebrush-grass vegetation
in many areas. An overall feature of the area seen in Nevada was the
scarcity of sites with relatively undisturbed vegetation.

This trip was in line with the policy of the tri-state group, which is
to meet annually, in the field, to further the progress of research on
sagebrush-grass ranges. Trips have now been made to Montana, Nevada
and Utah as well as to the three states concerned,

Project E.S. 13. Ecotypic Variation in Idaho Range Species.
Field notes were continued on the Moscow nursery material only. Vouchers

were taken of 5 plants each from each of the L lots of Festuca scabrella
which were missed in the 1961 voucher collections.

A few observations were made on the distribution of F. idahoensis, Fe.
scabrella and F. occidentalis in northern Idaho and in the south Okana-
gon and Similkameen areas of British Columbia. The collections of F.
idahoensis and F. occidentalis in the herbarium of the University of
British Columbia were examined briefly, and a few critical specimens
obtained on loan.

Detailed measurements were made on morphological characters of vouchers
from the original field collections and from material of the same lots
grown in the Ilfoscow and Stanford nurseries. The materials studied in
this manner included 7 lots of F. idahoensis, 1 lot of F. occidentalis
and one (U, I, No. 12) currently referred to F. rubra, Characters stu-
died included length of panicle, length of the first | panicle branch,
length of spikelet, and of first and second empty glumes and of the
lemma, also length of awns. Other characters recorded included the
percentage of viviparous spikelets.

The data from this study are now being analyzed in preparation for pube
lication.

A paper entitled "The Ecotype Concept in Range Management" by E. W,
Tisdale was prepared for and published in the Scottish Plant Breeding
Station Record for 1962, This paper was based in part on research done
on this Festuca projects

Project E«S. 1. Investigations of Harvester Ants on Southern Idaho Range-
lands,

The size and number of harvester ant clearings on southern Idaho range
lands remained about the same as in the previous year. The average per
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acre values cbtained at three locations are given below:
1960 1961

Area Cleared per Acre Area Cleared per Acre
Number Sge Fbe Percent Number Sq. Fte Percent

. Good
Condition
SALTSAGE 9.3 1465.3 3.36 9.0 116846 337
Depleted
SALTSAGE L7.3 3830.3 8.79 L47.3  33%Ld 7479
SHADSCAIE 1L.3 —— - 1.3 - =

Although the average size and number of clearings remained approximately
the same in the depleted saltsage, fourteen of the 1960 clearings were
abandoned and fourteen new colonies were established.

Project E.S. 26. Evaluation of Range Reseeding.

Continued dry conditions prevailed during the spring of the seventh year
of the crested wheatgrass grazing studies at the Point Springs experi-
mental area near llalta, Idaho. Precipitation during lay of this year
was 0,51 inches as measured at the study site.

The weather conditions for the fall peried, however, were more favorable
for plant growth than in any of the seven years of the trials. Precipi-
tation during the period from August lst to November 1lst was 5.18 inches
with 2,07 falling in August, 1«66 in September and 1.L45 in October.

Spring Trials

Forage production and utilization for each spring use pasture is shown
in Table 1. In all but the heavy used spring pasture, utilization
values were greater than desired. The small amount of growth from the
beginning to the end of the trial is largely responsible for the excess
use., Some reduction in animal numbers was made at the time of the in-
termediate weighing but this was not sufficiently large to prevent the
higher than desired utilization levels.

Table 1. Air dry forage production and utilization for the spring
grazing trials of 1961.

Initial Initial Produce
Intensity Production Plus Growth tilization
Pasture of Use 1bs,./acre lbs./acre Percent
02 Light 2L2 38L 79
05 Moderate 110 275 72
03 Heavy 10L 2,8 87
10 Moderate 172 349 79
20 Light 185 328 73
30 Moderate 11k 265 69
L0 Light 91 225 79
50 Moderate 112 253 81

60 Light 77 216 68
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The animal gains by pasture obtained in 1961 are shown in Table 2,
Gains for the first 28 days of the spring trial averaged in excess of
two pounds per day per animal, The light use pasture was the only one
maintaining animal gains above two pounds a day during the last six-
teen days of the trial and animals in the heavy use pasture lost weight
during this period,

Table 2. Average livestock weights and gains by pasture and season

during 1961 .

Total Daily Acres/
Past. Initial Gain/  Gain/  Gain/ Animal
No, Season Intensity Weight Animal Animel Acre Month
02  Spring Light 521 107 2. Lo.1 1.8
05  Spring loderate 520 99 242 264l 245
03 Spring Heavy 501 70 1.6 29.0 1.6
01 Fall  Light 617 sL 1.2 121 249
06 Fall Moderate 638 36 0.8 8 .O 3.0
Oy Fall  Heavy 603 25 046 TeT 1.9
10  Spring loderate c18 95 242 37.0 1.8
Fall Hea.vy 512 %* 1.9* Soll- 10 .7

9 2y 15

20  Spring Light oLl 102 243 3149 2:2
Fall  Light 526 L1 Lol L o6 945

1.3 36.5 ia

30 Spring loderate 551 82 1.8 2l 2.4
Fall  Mcderate —— -- — —— ——

4O  Spring Light 530 91 % 2346 249
Fall  Heavy 6L7 _26% 0495 1.6 170

117 25.2 241

50  Spring lModerate 528 100 243 274 245
Fall  Light — B ——— ———— ———

60  Spring Light 527 95 242 19.6 342
Fall Moderate —— - ——— e ——

# These gains are for a 28 day period after which time the animals were
removed,

Fall Trials

Production and utilization for the fall use pastures are given in
Table 3. Substantial green groarth developed during August and Septem=
ber and this persisted through the time of the grazing trial.

Livestock gains made during the fall period were more than in any
previous year (Table 2). These gains were primarily a result of the
extra green growth that developed during this fall periocd.
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Table 3. Air dry forage production and utilization for the fall graz-
ing trials of 1961,

Intensity Initial Utilization
Pasture of Use Production 1/ Percent
01 Light 412 52
06 Moderate 240 43
oL Heavy 311 87
10 Heavy 100 L7
20 Light 125 L2
Lo Heavy 82 29

1/ These values include the additional green growth that
developed during August and September,

Project E.S, 32. Ecology and Control of Goatweed (Hypericum perforatum).

Work was confined to re-sampling 5 sites on which the effect of Chryso-
lina beetles on Hypericum stands has been studied for the past 9 to 10
years., General observations were made on several other sites.

The data for sites in the Clearwater River drainage showed a considerable
reduction from the moderate upsurge recorded in 1959 and 1960, Counts

on mature plants (1 year or older) indicated that none of the fair-sized
seedling crop observed at 2 sites in 1961 had survived.

The infestation of medusahead (Elymus caput-medusae) on all L sites in
the Clearwater continued to increase, and this species now dominates
on 2 of the study areas.

As in previous years, the population of Hypericum remained at a higher
level in that portion of the state north of Coeur d'Alene. The one
site (Xaniksu) studied in detail showed a reduction in numbers of

ericum plants since the plots were last sampled in 1958, but a thin
stand of mature plants and seedlings was found. Vigor of the mature
plants appeared low, with no culms present by the end of June. A mod-
erate population of Chrysolina beetles was observed throughout the
Hypericum patches in this region.

Project E.S. 3Le Ecology of the Grasslands of Northern Idaho.

This project is under the leadership of E. . Tisdale, A graduate stu-
dent, John Campbell, was assigned to the study for the 1961-1962 fiscal

year.

Preliminary observations were begun as early as 1950, but the project
was not set up formally until April, 1961,

Objectives:

ls To determine the nature and productivity of the grassland ecosys-
tems existing prior to disturbance by white settlement with par-
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ticular emphasis on the effects of slope and exposure.

2« To determine the effects of disturbance due to grazing, fire or
other cause on these grassland ecosystems.

Procedures:

The first phase of the project involves reconnaissance of the grassland
area, with location of relict areas for detailed study. The vegetation
of representative, relatively undisturbed areas is sampled to determine
species composition, foliage cover and/or basal area, frequency and
herbage production on permanently marked sites. Soil studies include
profile description and classification as well as analysis for bulk
density, texture, pH, nitrogen, C/N ratio and other physical and chem-
ical characteristics.

During the past year detailed study was confined to a limited area in
lez Perce and Idaho Counties, Idaho and adjacent portions of Whitman

and Asotin Counties, Washington. Due to scarcity of relict areas at

lovrer elevations, the study was conducted on the upper valley slopes

only, and was confined to an area in which the parent material is ba=-
salt overlain with lcess.

The results of this study are presented in a thesis submitted by John
Campbell. Briefly, the area was found to support two major climax
plant communities, designated as the Festuca/Agropyron and Festuca/Koel=-
eria associations. Both are characterized by dominance of Festuca
idahoensis and Agropyron spicatum, by the rhizomatic habit of the Agro-
pyron, common occurrence of perennial forbs, and lack of the semi-desert
shrubs associated with drier grasslands of the region. Differences
between the two communities involve both soil and vegetational charac-
teristics. The Festuca/Agropyron association occurs on Chernozem soils
showing a strong influence of loess in the upper horizons and possess=
ing a definite layer of lime accumulation. The vegetation is charac-
terized by strong dominance of grasses, absence or sparse occurrence

of Koeleria cristata, a total perennial forb cover of about 9 percent,
and a well-developed cryptogam cover of 31 percent. The soil of the
Festuc@/gggleria association belongs in the Prairie group. It shows
little influence of lcess, and has no layer of lime accumulation. The
vegetation is less strongly grass-dominated; Koeleria is the third rank-
ing grass with 100 percent presence, the perennial forb cover averages
15 percent, and the cryptogam cover averagesonly 7 percent,

Further studies of this type are needed to determine the extent to
which these two ecosystems are represented on soils of different par=-
ent material, and to describe the vegetation of the drier portions of
the region,
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IIT. Wildlife and Fisheries lianagement
Project W,U, 18. Productivity of Ruffed Grouse in Northern Idaho.

This project has been inactive except for continued effort to recover
banded grouse from the Flat Creek population. One banded grouse was
recovered from the 1960 banding work.

Further grouse banding was done during & short period of fall trap-
ping in the spring on drumming logs. Only three grouse were banded
and marked during the year., This data will be added to that already
accumulated to better understand grouse movements and cover use in
forest areas,

Project W.Us 23b. Census, Habitat Use, and Productivity of White-Tailed
Deer in the Hatter Creek Enclosure,

Field work on this project was completed in July and a thesis written
by Mr. Shaw was accepted in September. Objectives of this study have
been to investigate the intensity and the form of habitat use by white-
tailed deer in six major cover types in the Hatter Creek enclosure and
to relate the effects of climatic factors and food availability to
movements of white-tailed deer. Both objectives have been pursued
with the object of relating deer management to forest land management.
All cover types available at Hatter Creek are various stages of a
forest succession and represent natural clearings, clear-cut blocks,
mature forest, and the edges between. The pellet-group count technique
was used to evaluate the relative use by deer on twelve selected study
sites. Since validity of this technique as an indicator of use is
currently in doubt, conclusions reached in this study must remain ten=-
tative until further information on deer defecation behavior becomes
available,

The detailed study sites represented the shrub stage, the intolerant
tree stage and the mid-tolerant tree stages of the Thuya plicata/
Pachistima myrsinites and the Pseudotsuga menziesii/Physocarpus mal-
vaceus habitat types. Each site was characterized by measurement of
aerial frequency of important browse and tree species and a measure=-
ment of the concealment value of plant cover., Concealment value was
measured through a modification of the coverboard technique.

Distribution of pellet-groups during the periods covered in the study
was tested for statistical relationship to the distribution of red
stem ceanothus, willow, snowberry, ocean spray and total crown cover
by use of contingency tables., They were also tested for relationship
to the two associations studied and the seral stages of these associa=
tions. Deer were distributed in a constantly varying mosaic. Cover
use changed in response to phenology and availability of food plants
rather than climate during most of the year, Fall distribution was
strongly correlated with available browse species such as red stem
ceanothus. Use was high in the shrub stages of both habitat types.
As the animals used available browse in the stands of shrubs, and as
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snow began to accurmulate in the open areas, the deer moved to open
stands of timber., Only when snow accumulated to depths greater than
18 inches did the animals seek cover of dense conifer stands. At such
times, the stands of mid-tolerant trees in the Pseudotsuga/Physocarpus
association near the north end of the enclosure held most of the deer
population,

During the spring, animals dispersed widely as soon as green forbs and
grasses became available, By mid-summer, they began to move to north

and east facing slopes where green grasses and forbs had not yet begun
to cure, By late August, the animals were again dispersed in relation
to preferred browse species as they had been during the fall.

One of the most significant findings relates the cover use of deer to
the relative snow accumulation in the forest habitat. A rapid shift
was noted when heavy snows came, usually in late November, As snow
depths reached approximately 18 inches, the animals concentrated in
dense stands of Douglas-fir and lodgepole pine in the mid-tolerant
tree stages of the Pseudotsuga/Physocarpus association. These concen~
trations continued through the periods of heavy snowfall in November
and December and often dispersed rapidly when cold temperatures of
January resulted in a snow crust,

At this time concealment value of the habitat apparently played a role
in cover choice., As long as snow remained deep, at least 18 inches,
the shrub stages of both associations were veritable snow fields. The
shrubs were bent until cover was near zero. IEven though considerable
quantities of unused browse at the tops of the plants were made avail-
able at this time, deer did not move into the open areas, The conbina~-
tion of low cover and deep snow was apparently the worst possible con-
dition for deer to avoid predators. Low temperatures did not appear
to influence choice of cover types over extended periods. As long as
the animals could move relatively easily over the snow in an area and
as long as a degree of concealment and food were present, the cover
type was used.

Host of the use on western red cedar occurred in late winter when the
animals could find access to the creek bottom habitats. It should be
noted that Hatter Creelk itself is deficient in tree cover along the
creek bottoms because of past logging practices. Since there are no
dense timber stands where cedar might normally be available, this may
be the major factor in the use picture on the western red cedar type,

Project W,U, 26, Salt in the llanagement of Llk in the Lower Selway River
Area, Idaho County, Idaho,

The fourth and last of four master's theses on this project was sub-
mitted by Thomas R. 1filliams. It was entitled "The Signifiance of
Salt and Natural Licks in Elk llanagement." A manuscript covering the
5 years of this project is being prepared.

The summary of the last phase of the study follows:







30.

A pronounced appetite for salt by elk succeeded the advent of new veg-
etation and increased concurrently with its development to maturity in
early summer. The affinity for salt was the greatest during lay and
June. Salt use during previous and subsequent seasons of the year was
snmall,.

The degree of use of artificial salt grounds depended upon the location
in respect to desired vegetation, elevational location, number of mi-
grant animals in the area, the existence of salt, and the amount of
disturbance by livestoclk.

Strategically placed salt in areas commonly used by migrant and seden-
tary elk adjacent to natural licks gave favorable results the first
year; the second year of salting was not conclusive,

Statistical analysis of the pellet-group data for April and illay over a
four-year period indicated that the major influence on elk behavior
was weather and that differences between the unsalted and the salted
areas were not significant, Illovements were relatively the same for the
two years that both areas were salted but differed among the drainages
sampled by the pellet-group transects. It was common for elk to be at
lower elevations in the eastern half of the study area than in the
western half, irrespective of salt.

If salt is effective, the big difference in movement should show up
after the first year of salting; such was not the case. Aerial survey
showed the elk throughout the wilderness portion to be at approximately
the same elevation during late March and early April both years the
area was salted. Elk remained as high as weather permitted during late
winter,

This study demonstrated that salting the various vegetative types
equally did not induce elk to use them equally.

The attractant at natural licks is associated with the water issuing
from the licks. Since about an equal mumber of well-used licks issue
warm and cold waters, the physical characteristic of the water appeared
to have no relationship to its use. In the chemical analysis of water
and soil samples from nmimcteen natural licks sodium carried in the
spring and seep waters seems to be the element attracting elk to these
areas. The only element apnearing in abnormal amounts in some of the
licks was fluorine. It exceeded 6 ppm in five lick waters.

The social behavior of elk at natural licks was on the basis of a pa=
triarchy. The patriarch or a larger and often an older bull was never
belligerent at the lick except during the mating season., The harem
bull at this season is extremely belligerent, even to chasing and gor-
ing large bull moose.

Project W,U, 28as Influence of Logging on Trout Streams in Northern Idaho.

This study began in 1955 to determine the effect, if any, of special-
ized logging practices on stream enviromments and associated resident
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trout populations. The research consists of three phases, namely a

pre-logging, logging and post=logging phase. The project is now in

the post-logging phase of development in one area and in the logging
phase of operations in a second study area,

Physical, chemical and biological samples were taken during the summer
of 1961 from each of the study areas, These samples were analyzed at
the University laboratory and the findings tabulated.

Project 7,U, 36b. Plant Succession and Utilization by Livestock and Big
Game in a Sand Dune Area in Fremont County, Idaho.

Fall sheep use on bitterbrush over 11,000 acres of big game winter range
averaged 1.1 percent where bitterbrush had an average density of 23
percent .

The follaring table shows the degree of use by 6 inch height classes
of bitterbrush:

Height Class % Total Use % Total Sample
Fh1! 13.7 946
11.1,5¢ 3942 32.7

105!"2-0! 29.2 27.9
2.01=2,51 1.6 2046
2.5""300' 3.1 7.6
3.01=3,5! Ol 1ed
3.51=l,0! 0.0 0.6

As availability of grasses and forbs decreased, bitterbrush use in-
creased especially as snow became more than six inches deep. Sheep
were removed when snow exceeded ten inches. The use of low growing
chokecherry reproduction and rabbitbrush also increcased noticeably
after snow was six inches deep. The area sustained 130,000 sheep days
of use during the three=month fall grazing period, and the southern
end of the area received 6,000 cow days of use.

Big game use of bitterbrush over two feet in height varied from 83
percent to 25 percent with an average of 55.5 percent. This compares
with 76.8 percentto 9.6 percent with an average of 3L.2 percent for
all heights.

Pellet group densites were determined for deer, elk and moose on nine-
teen utilization sample units with 132 to 1Ll plots per unit. Elk
pellet group densities varied from 1 to 396 per acre with an average
of 7.7 per acre. Field observations indicated that animals tended to
deposit greater densities of pellets on and adjacent to their bed
grounds. For this reason it is important to include in each pellet~
group density sample both bedding and feeding grounds in approximately
the proportions occurring on the range.

The main elk herd in and near the study area increased to over 580
animals by mid-January., Ninety-tiro moose were counted. Ilmle deer
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were found in small groups of 5 to 30 animals but no total figure was
obtained,

Bitterbrush was the principal food of a2ll three of the big game spe-
cies. Both elk and deer readily ate big sagebrush, rabbitbrush and
chokecherry. Elk sought out and ate cured grasses wherever they were
available,

Project W.Ues 4l. Productivity of Mule Deer on an Over-Used Low Grade Range,

Twenty deer live traps furnished by the Fish and Game Department were
placed on the winter range. Success of winter trapping is dependent
upon a normal or excess of snow., Neither condition occurred during

the winter of 1961-1962 and only 16 deer were trapped, weighed and tag=-
ged with plastic streamers in each ear. By the end of June, four deer
had been observed, one 38 airline-miles west of the study area, and

3 about 50 airline miles west of the tagging point. This is an excep=-
tionally long spring migration movement in such rugged country. During
the time deer occupy the winter range, the area of use by individual
deer is small, The marked deer were rarely more than a guarter to half
mile from the trapping site.

A fairly heavy infestation of internal parasites is evident. All 35
collected specimens had nose bots, slender-necked bladder worms.
Ninety-two percent (32) had leg worms, 28 percent carried an addition-
al species of bladder worm and 11 percent contained both lung worms
and intestinal worms. Ticks were abundant on all specimens, three=-
fourths carried louse flies while lice were present on a fifth of the
collected deer, The nose bots appear to bother the deer since they
breathe through their mouths after only a small amount of exertion.

The number of embryos in the 35 collected does averaged 1l.43 which is
6.5 percent lower than the Cassia mule deer herd on the Sawtooth Na-
tional Forest,

Project W, U, 42, The Life History and Seasonal llovement of a Fluvial Cute-
throat Trout in the Salmon River, Idaho.

Field work on this project was cdone in the summers of 1959 and 1960
as part of a larger Federal Aid in Fish Restoration project. Some
of the data have been used for a llaster'!s thesis, the rough draft of
which now has been coampleted.

Project W,U, 43. A Limnological Survey of the Backwater of the Lower St.
Joe River, Idaho,

This project has been finished except for publication in a journal,
which is planned for the near future.
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Project WeU, Llis Ecology of iule Deer ‘inter Range, 1fiddle Fork Salmon
River, Idaho.

The lower 35 iniles of the iiddle Fork of the Salmon River accommodates
a large winter herd of mule deer. Sample units of this winter range
on Sheep, Brushy and Jarm Springs Crecks were established for deter-
mination of plant density, soil movement and utilization of the key
speciess The contimual over-utilization of bitterbrush has resulted
in large stands in poor vigor with dead and decadent plants common.

A square rod exclosure constructed in 1931 on Sheep Creek Ridge showed
no seedlings of bitterbrush. Remeasurement in 1962 revealed no seed-
lings while the number of mature plants remained the same, Outside the
exclosure there was likewise no seedlings either in 1931 or 1962,
Three plots established in a two-acre exclosure built in 1950 show no
change in the number of bitterbrush plants, but an increase in numbers
of Agropyron spicatum plants from 100 to 300 percent.

Some idea of the age of the bitterbrush stand was determined from 90
samples. The average age is L0 years with extremes of 1l to 118 years
old.,.

A plot 35 feet square containing seven bitterbrush plants was cleared
of all other vegetation in an attempt to secure bitterbrush reproduc=-
tion. The seed crop was good but no seedlings resulted from this cul=
tural treatment.

Forty-five transects were established, fifteen in each drainage, and
10,821 twigs measured and remeasured.

Project WeUs L45. Occurrence and Significance of Dew on Selected Forest
Sites in Northern Idaho.

The project was initiated under formal agreement with the U.S. Weather
Bureau on July 1, 1961, Investigators are K. E, Hungerford and P. J,
Edgerton, Field work had actually begun in June of 1961 with the pre-
paration of field sites and establishment of the field camp which was
used during the summer.

Objectives are as follows:
ls To perfect a dew measurement procedure that would give values ap-
proximating amounts of dew deposited on the vegetation of the

study area.

2« To determine the amounts and pattern of distribution of dew on
these selected sites.

3s To study the influence of microclimatic factors, specifically"
temperature, wind movements, air drainage, rainfall, humidity,
and solar radiation upon dew depositions

L. To study the effects of forest cover and forest clearings upon






3L

these microclimatic variables during the summer season of dew de-
position,

5. To investigate possible functions of dew in the moisture relations
of certain herbaceous plants,

6. To investigate possible correlations between the microclimatic
variables, including dew, and the food preferences and habitat
preferences of Idaho ruffed grouse and vhite-tailed deer on the
study area.

Field study was concentrated at the Hatter Creek Enclosure, an 800-
acre fenced area in the University Experimental Forest. A nine-foot
fence with locked gates surrounds this area to control an experimental
deer population. This also gives a measure of protection to instru-
ments both from livestock and from human vandalism. The area is about
30 miles from lioscow, Idaho,.

Dew gauges were established at a number of selected sites during the
early part of the summer., A limited number of thermographs and three
hygrothermographs were set up in small instrument shelters to operate
adjacent to the dew gauges. Ilaximum~-minimum thermometers were set up
at most of the other dew gauge stations to obtain data on temperature
fluctuation. The original plan of operation included the establish-
nent of a series of microclimatic stations each equipped with a hygro=
thermograph, a recording wind gauge and a dew gauge at each station.
Since the ten hygrothermographs on loan from the Weather Bureau did
not arrive until early September, this plan was not possible. Proce-
dures were modified to attempt some correlations with the few record-
ing instruments available and the maximum-minimum thermometers.

Dew Gauge Development

Development of an effective dew gauge, following objective number 1,
began with the matted acetate gauge developed by Hungerford (1951)-in
earlier research., This is simply a square of the acetate material,
buffed on the upper side, weighed in the early morning to measure dew
accumulations The four-inch square of this material formed the basic
gauge in our experiments.

A number of the materials tested for the collector gauges were also
tried by the weight method, in the four-inch size and in other sizes
and shapes., Among those tested were plastic plates and funnels, poly-
ethylene plates and funnels of various thicknesses, plasticized nylon,
foam plastics and expanded styrofoam. The painted wood Duvdevani dew
gauge was also weighed to determine the amount of dew accumulated.

Of the materials tested, the acetate plates seem to yield the best
results, e believe this is due to several reasons:

a., The gauges are thin and translucent, rapidly radiating the heat
energy accumulated during the daytime and transmitting the radiant
energy from the earth. They follow air temperature changes quickly.
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b. These gauges are thin and flat, presenting little barrier to air
drainage, and minor air currents.

c. The gauges quickly dry out and maintain a constant dry weight.

de The material can be easily and quickly cleaned of dust and dirt
with a small paint brush.

es The material is cheap and the gauge is easily constructeds.

The biggest disadvantage is the problem of weighing to determine the
amount of dew deposited. 'ork curing this next field season will con=-
tinue the search for an accurate and reliable method of measuring dew
accumulated without the time-consuming process of weighing each plate,
e plan a series of experiments to convert the dew deposition to a°
varying electrical resistance which can be recorded, read directly,

or telemetered by radio.

Tests will be continued on the collector type of gauge using plasticized
nylon and also the epoxy resins and detergents as used by Scott (1962)
in New Zealand,

Project W.U, L6. Life History of the North Idaho Cutthroat Trout.

This project was begun in July, 1961. The objective of this study is
to investigate the life history and distribution of an adfluvial race
of cutthroat trout that lives in the complex of lakes at the south
end of Lake Coeur dfAlene and Lake Coeur d'Alene, and that migrates
up the St. Joe River system to spawn,

Collections of fish were made on tributary streams varying distances
from the mouth of the St. Joe River and scale samples were obtained
from fish caught in the St. Jce River proper.

Distribution limits of the adfluvial cutthroat trout will be ascer-
tained on the basis of growth studies, scale patterns and meristic
counts.

Project W.U., 47, The Determination and Development of Sperm Toxins for the
Control of Undesirable Species of Fish.

The research is the result of a contract between the Bureau of Commer-
cial Fisheries, U.S5, Fish and "iildlife Service, and the University of
Idaho, and is under the direction of Dr, llacPhee.

The project objectives are as follows:
l, To determine the minimum effective concentrations lethal to fish
sperm of various toxins which are sublethal to young salmonids

at the concentrations tested.

2. To test the effectiveness of sperm toxin in suppressing a natural
squawfish population,
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3. To explore and develop any toxins which, during the course of this
investigation, are noted accidentally to have detrimental effects
on the eggs or larvae of the coarse fish utilized.

The greater part of lay was involved with ordering supplies and equip=-
ment anticipated for the project. A temporary field research labora-
tory was constructed during the month of June at Rochat Creek, nine
miles upstream from St, llaries on tine St. Joe River, Idaho.
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PUBLICATIONS

I. Technical Publications

Gilbertson, R. %, C. D. Leaphart and F. D, Johnson. 1961. Tield
identification of roots of conifers in the Inland Empire. For,

Scie 7(L):352-357,

Hironaka, 11, 1961. The relative rate of root development of cheat-
grass and medusahead, Jour. Range ligt. 1L(5):263-268.

Hungerford, K. E. 1962. Potentials of selected physical resources on
the Fort Hall Indian Reservation. Chap. IV, 1ildlife management
recommendations Fort Hall Indian Reservation. Idaho BBER Res,.
Report No. 6. ppe 39-L6.

Johnson, F. D,, V. H, Burlison and R, L. Guernsey. 1961. HNative
trees of Idaho. (revised). U. of Idsho Agric. Ext. Serv. Bull,
289- 3L PPe

Jones, T. 7, and A, D, Partridge. 1961. The importance of root
grafts in oak wilt spread in liissouri. USDA Plant Disease Report-

er L5(7):506=507.,

Loewenstein, Howard. 1961. Lffect of erosion and related disturbance
factors on site productivity. Proc. Watershed ilanagement Study
Conf. U.S. Forest Service and U, of I. ppe 168-17k.

and ¥, H, Pitkin. 1961l. Some factors affecting
survival of planted Douglas-fir seedlings. FWR Res. lote No, 18,
18 pp.

MacPhee, Craig. 1961, Bioassay of algal production in chemically al-
tered waters. Limnology & Oceanography 6(L):L16-=422,

. 1961, Fishery habitat as influenced by watershed
conditions. Proc. atershed llanagement Study Conf. U.S. Forest
Service and U, of I, pp. 174-176.

and W, A, Clemens. 1962. Fishes of the San Juan Is=
land Archipelago, 'Tashington, ilorthwest Sci. 36(2):27-38.

Partridge, A. D, 1961l. Growbth and survival of the oak wilt fungus in
oak blocks. For. Sci. 7(lL):306-31L,

and J. A. Schenk, 1961, Dieback of ponderosa pine
in northern Idaho., FUR Res. llote #19. 2 pp.

Tisdale, E, W, 1961, Icologic changes in the Palouse. Northwest Sci.

35(L):134-138,

1961, Intraspecific variation in Festuca. Annual Re-
port of Director, Dept. Plant Biology, Carnegie Institution of
Washington, 1960-61. pp. 387-391.
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Tisdale, E. W. 1962. The ecotype concept in range management., Scot-
tish Plant Breeding Station Record. pp. 1-8.

1962, Potentials of selected physical resources on the
‘ Fort Hall Indian Reservation. Chap. III. Grazing and forest re-
sources on the Fort Hall Indian Reservation, Idaho BBER Res. Re-
port Noe 6. PPe 23-39.

Williams, E, L. 1961. A description report of the sawmilling indus-
try in the ten northern counties of Idaho from a survey made in
19600 IIimeO. 7 Pp.

Wohletz, Ernest., 1962, TForest research in the Pacific Coast univer=-

sities of the United States. 1Oth Pacific Sci. Conf,., Section of
Forestry.

II. Graduate Theses (i.S. June, 1962)

Carmptell, Jo D.  Grasslands of the Snake River drainage in northern
Idaho and.adjacent Washington.

Casey, O, E.. The life history of tke northern squawfish in Cascade
. Reservoir,

Heller, T, H, Studies of medusahead and cheatgrass.
Maloney, R. B. Jre A method for evaluating decay in grand fir,
Reid, R. G. Inherited cdeformities in stems of ponderosa pine.

Williams, E, L. A study of the sawmills of northern Idaho: their
facilities, production, log procurement and lumber sales,

Williams, T. R. The significance of salt and natural licks in elk
management .

IITI. IMiscellaneous Publications

MacPhee, Craig. 1962. Biological Abstracts #4966, 38(2):359. Ilac=
Phail, J. S. A hydraulic escalator shellfish harvester,

1962, Biological Abstracts #1282 38(L4):983. Strick-
land, J. D. H, and T. R. Parsons., A manual of sea water analysis.

1962, Biological Abstracts 79083 38(3):709. Roach,
Se Wey Jo S, II, Harrison and H, L. A, Tarr., Storage and transport
of fish in refrigerated sea water.

1962, Biological Abstracts #9084 38(3):709. Tarr,
H. L, A. Antibiotics in fish preservation.,







39.

Tisdale, E. W. 1962, Role of the universities in education for re-
source development. 116th Columbia Basin Inter-Agency Committee.

PPe 39-llie

Wohletz, Ernest. 1962. Biography of Dwight S. Jeffers. Annual
Cruise and Alumni Directory, School of Forestry, Oregon State
University, Corvallis.

T 1962, Four-year vs. five-year curricula. Idaho
Forester LL:6-8.







LO.

APPENDIX A. F. W. R. EXPERTIENT STATION STAFF 1961-1962

I. Regular Staff llembers

Ernest Wohletz, Director and Professor (Forest Management)

E. W. Tisdale, Associate Director and Professor (Range Management)

P. D, Dalke, Leader, Cooperative Wildlife Research Unit and Pro-
fessor (Wildlife lanagement)

M, E. Deters, Professor (Forest Management)

Minoru Hironaka, Assistant Range Ecologist

A, D, Hofstrand, Instructor (Wood Utilization)

Jo P. Howe, Assistant Professor (Wood Utilization)

X, E. Hungerford, Professor (Wildlife Management)

F. D, Johnson, Assistant Professor (Forest lManagement)

Howard Loewenstein, Assistant Professor (Forest lanagement--Soils)

Craig MacPhee, Associate Professor (Fisheries Management)

A, D, Partridge, Assistant Professor (Forest liznagement--Pathology)

F. H, Pitkin, Assistant Professor and Hurseryman

R. H, Seale, Associate Professor (Forest Ianagement)

Jo E. Schenk, Assistant Professor (Forest Entomology)

L, A, Sharp, Associate Professor (Range lManagement)

Chi-iu 7ang, Associate Professor (Forest Genetics)

L. L, Williams, Assistant Forest Economist, Jr.

II. Research Fellows

R. C. Averett-~Fisheries llanagement
J. R. Crooks-~Forest Genetics

B. G, llcIlvain--Range Ilanagement
R. B. Maloney, Jre=-food Utilization
J« R. Nelson--Range Management

I, 11, Ollieu~-~Forest Entomology

Re Co Presby--Wildlife lanagement
R. G. Reid-~Forest Genetics

H, Go Shay=-Wildlife Ilanagement

Ss 1. Stroup--Forest lanagement

Le Dy TAng-~'7ildlife llanagement

R. E. Wood--ildlife HManagement

. ENDIX B. SOURCES OF RLSEARCH FUNDS AND OTHER SUPPCRT 1961-1962

1, University of Idaho, Forest, Tildlife and Range Experiment Station,
projects in Forest Management, Range llanagement, ildlife Manage=
ment and "ood Utilization.

2+ University of Idaho Special Research Funds for Projects S.R. 11-C,
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10,

11,

12,

13.

15,

16,

L1,

Boise-Cascade Company. Assistance in forest genetics research.

Idaho State Departiment of Forestry. Support for forest genetics
researchs,

Idaho State Fish and Game Department. Regular support for the
Wildlife Research Unit.

Inland Paper Company. Labor, equipment and field accommodations
for work on tree hybridization, seedling survival and forest fer=-
tilizatione

National Science Foundation, Ilatching funds for laboratory renova-
tion under the Graduate Research Laboratory lodernization Program,

Potlatch Forest, Inc. Potlatch Research Fellowship and a special
grant for work on forest site influences on wood properties of in=
land Douglas-fir and for research on bark-base fertilizers.

Southern Idaho Forestry Association., Financial support for forest
genetics researchs

United States Bureau of Commercial Fisheries., Funds for research
on determination and development of sperm toxins for control of
undesirable species of fish,

United States Bureau of Land Management. Funds for research on
salt-desert shrub ranges, facilities and assistance for Point
Springs grazing project, medusahead research and forest genetics
studies.

United States Bureau of Sport Fisheries and 'ildlife, Funds for
the Wildlife Research Unit,

United States Department of Agricultures Funds from Regional Re=-
search Projects Wil=L2, W=25 and W=7l, through cooperation of Agri-
cultural Experiment Station, University of Idaho.

United States Forest Service., [Munds for a growth-quality study of
western red cedar, office space at the Boise office of the Inter-
mountain Forest and Range Experiment Station, field living accommo-
dations and assistance in collection of research material for
several projects,

United States Weather Bureau. Funds for research on distribution
and significance of dew on selected forest sites.

Wildlife lianagement Institute. Funds for wildlife research.
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