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INTRODUCTICN 

Forty- three projects l>Tere active during the year . 
Six of these Nere ne .. 1 studies, uhile four investi
gations vlere completed during this period . 

No changes in Station staff occurred during the year ., 
The size of staff remained at 18, Hith one additional 
position (Forest l·!anagement-Recreation) unfilled . 

Tl-Ielve graduate Research Fel l""Is Here on appointment 
during the year . THO of these completed their work 
and received t11eir degrees in June , 1962 , Hhile t;TO 

addi tional theses Here presented by Research Fe110l-Is 
.IDose appointment had been completed in the previous 
year. 

Support for research in the form of funds, facilities 
and other assistance vms received f r om a number of 
organization . A list of sixteen major contributor s 
i s presented in Appendix B of this report . NeN con
tributions received (turing the year i ncl uded funds 
for research on the use of sperm toxins for control 
of undesirabl e fish species (U , S . Bureau of Commer
cial Fis l:eries); on the significance of de,l on for
est sites (U .S . Ueather Bureau); and on HOod quality 
in l>Testern 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 years . 

--- -~ 

£.. . ~J . IM'J.... 
E:'IT. Tisdale , Associate Director 
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WCRK ACCot1PLISIll1ENTS 

I . Forest 11anagement am Utilization 

Project E.S. 2 . llhite Pine Blister Rust . 

Duplicate records, covering 20 years l vlork, have been sorted and an 
analytical program is being prepared . 

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

Many inquiries about injuries caused by ,reather were received . Conse
quently, tHo neus releases concerning this ,lere published. 

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

Station Research Note No. 19 concerning the diebacl: of ponderosa pine 
caused try a scale insect l-;as written and distributed. 

2 . 

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

1. Well managed Christmas tree plantings in Idaho have good income 
possibilities, particularly if the trees can be retailed by the 
grO\orer. 

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

3. Any evergreen species that produces trees uith desirable form, den
sity and color lnll make merchantable Christmas trees. 

4. Scotch pine, Nort.ay spruce and blue spruce Here the most pranising 
species in the tests. Douglas-fir, Rocky 110untain juniper and 
Austrian pine are acceptable. ,vhite fir makes a desirable tree 
but it has a disc ouragingly slOl'1 grOl·Tth rate. 

5. }lore than 75 percent of the Christmas tree customers • .anted trees 
5 feet or taller in height. If this percentage of a planting needs 
to develop into 5- to 7-foot trees, a 51 x 51 spacing is better than 
4 I x 41• The closer spacing is satisfactory if the grO\orer can sell 
40 percent or more of his trees in size under 5 feet, or if a fast 
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3. 
grot·ling species, such as Scotch pine, is alternated in the row ,lith 
a slOl-r grot-ling specie s like blue spruce. 

Project E. S. 20. rlortality of Young iTestern White Pine (Pole Blight). 

This project is on a maintenance basis until field plot data are com
pleted. No plot examinations l'rere made during the 1961 field season. 

Project E .S. 23 (\.-If\...42). Marketing Practices and Prices for Timber from 
Small l<1oodlands. 

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

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

Logs coming fran the U.S. Forest Service lands were the most expensive 
for Hhite pine , and ,rere the most expensive for mixed l ogs along ,lith 
those from l arge private stumpage . State land and "large private" ot-m
erships were the source of the most expensive ponderosa pine logs. 

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

A I'laster's thesis entitled "A Study of the SaHmills 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 Hith private Hood-using industries 
and federal and state forestry agenCies , viz.: Southern Idaho Forestry 
AsSOCiation, Idaho State Forestry Department , U.S . Bureau of Land 
Hanagement and U.S. Forest Service, RegiOns 1 and 4, and the Inter
mountain Forest and Range Experiment Station. 

A genetiC study of 1-1estern red cedar (Thu,ja plicata) Has initiated 
this year. It is sponsored by t he 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 l,ere test 
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planted in four plantations (see 13th Annual Report) in collaboration 
uith the State Forestry Department and the Boise National Forest. As 
of October, 1961, 65 percent to 85 percent survival has been obtained 
(S .R. 1,!77) . Intraspecific hybridization bet~leen these progeny- tested 
trees and other selected trees of distinct morphological characters , 
including seed, branch, stem and crOt.Jn form characters ~rere made . Gen-

• etic variation in seed size ~JaS investigated in relation to its possible 
influence on seedling root groHth. Controlled pollination of selected 
trees in southern Idaho Has made for the development of ponderosa pine 
of improved tree form and gr~Jth . A parallel study l-ras made in north
ern Idaho by Richard G. Reid, a research fellovl, on the inheritance of 
stem deformities and presented as an 1-1 . S . Thesis . 

More ponderosa pine seed sources from Idaho and adjacent areas Here in
cluded in the local genetic variation study . Seedlings are being gr~m 
at the Lucky Peak Nursery thI'ough the cooperation of the Boise National 
Forest . In addition, a collection of 127 different ponderosa pine seed 
sources Has made throughout the natural range of this species. A part 
of the seedlings (2-0) 11ere raised from Dr . Callahan's seeds and obtained 
from Professor J . \-.T . vlright of the i-iichigan State University. They are 
ready to be planted in the breeding material collection at the University 
Forest . 

In the study of genetic differences of HOod properties , 21 ponderosa pine 
seed sources gr01ring for nearly 50 years under apparently uniform con
ditions at the Priest River Experimental Forest in northern Idaho were 
investigated. Tracheid le ngths Here found to be under more rigid genetic 
control than other characters examined. 

Project E. S. 27 . Soil Nutrient--l"lhite Pine Site Quality Study . 

This study, designed to reveal the importance of soil fertility to the 
gr01'Jth of lIhite pine , Has carried fort-rard on a limited basis during 
the year.. It had been hoped that more intensive Hork Hould be acc om
plished, especially in the laboratory and greenhouse, but ne~l facilities 
of this nature were not constructed l,hen expected . Some of the planned 
greenhouse techniques, explained in the 1960-1961 Annual Report, "ere 
tested, I1m·rever , and some modifications deVised . It appears certain 
that the nel1 facilities Hill be in operation during the 1962- 1963 fis
cal year an<1 uorlc on nutrient requirements of ~rhi te pine and the abi l 
ity of various soils to supply these needs Hill be carried fOrtiard . 

Pr oject E.S . 28 . Nursery Soil Fertility Studies . 

Plans for more s oil studies of the nurseries were held in abeyance pend
ing completion of nelT 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 lfill be undertaken. 

1 
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Project E.S. 29 . Damage Causep. by the I:ngelmann Spruce Ueevil in Northern 
Idaho. 

The project Has terminated l1i th publication of the results , l-Ihich ~lill 
be appearing in the Journal of Forestry, 60(11):34-37, November 1962 . 
Ii sunnnary of results fo11m-1s: 

The effects of attack by the Engelmann spruce lfeevil (Pissodes engel
manni Hopk. ) in the northern Rockies have been inadequatel¥ consi dered 
iiit'he published accounts of the silvics and silviculture of Engelmann 
spruce . Con~arison of survey data, collected in stands of this tree 
speCies , has shmm that the extent and severity of dama~e by r.. engel
manni in Idaho is comparable to that of P . strobi (Peck) and P . sit-
Ciiei1Sis Hopk . in their respective hosts andra:nges . - -

Quantitative information on the extent of ~reeviling llithin five - foot 
bole length classes lfas gathered from tHO spruce plantations differing 
both as to site quality (height grcmth) and initial survival of plant
i ng stock. The greatest severity of attack per tree occurred on the 
poor Site , I'There the attacks Here concentrated in the 0 to 5 and 10 
to 15 foot bole length classes. The relatively more vigorous , closer 
spaced trees on the better site recovered rather Hell from I·reevil at
tack, lnth rapid assumption of terminal grm.Tth by laterals and a min
imum of distortion. Observations and data suggest that cold-pocket 
stands support much higher Engelmann spruce .reevil populations than 
do stands on sites lrith good air drainage, regardless of altitude . 

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

A publication by James Esmay and E. L. Hilliams has been prepared en
titled "Trends in Resource Use and Income on Farms in the Cut- Over 
Area of Northern Idaho . " This publication p oints 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 
i ndustries in the area. 

Another study Has mad.e in Boundary County in conjunction ,·lith the 
Farmers Home Administration re garding economic units . This indicates 
a need for significant increases in size of farming units in the cut
over areas . 

Project E. S. ~~Robinia Root Slip Cause and Control. 

This project Has instituted in July, 1961. Its objectives are as fol
l ovls: 

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

Standard phytopathological me thods, including too use of Koch 's post
ulates, are bei ng used to isolate the biotic agents responsible for 
deterioration of Robinia roots. Then, the isolated 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 t o indicate predisposing factors . 

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

6. 

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 Qrouth-Quality Study of ;Testern Redcedar . 

The cooperative agreement for this study Has concluded on Hay 6, 1962 
betHeen the University and the United States Forest Service. The first 
part of this study is being carried out by James R. Crooles, research 
fell~1 in forest genetiCS , under the direction of Dr. vfang and Profes
s ors HOI'1e and Hofstrand. 

The overall objective of this project is to study the gr~lth-quality 
relations of "estern redcedar; specifically to: measure or evaluate 
trees in terms of physical, mechanical, and chemical properties as a 
function of site, location, or other natural gr~lth condition differ
ences; determine optimum physical, mechanical , or chemical \-1ood pro
perties of redcedar in relation to and use as lumber, timber, poles, or 
fiber. 

In the first phase of this study, trees Hill 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 HOod Hill be determined for 
these sites. Factors associated Hith this variation lull be studied . 

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

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

Seedlings Here grOlm in the ,greenhouse in tHo-quart pots of clean 
silica sand, and Here supplied Hith an artificial nutrient solution. 
Fifteen different combinat ions of the t hree nutrients Here used . The 
treatments and the approximate parts per million of the elements are 
given in Table 1. 
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7. 
~ 

Table 1- Approximate concentration of nitrogen, phosphorus and potas-
sium in fifteen nutrient solutions used in the study of the 
drought resistance of ponderosa pine seedlings. 

Treatment ~ ~ P.P.!!!.JS 

Control 200 150 150 
High N 300 150 150 
High P 200 250 150 
High K 200 150 250 
High Nand P 300 250 150 
High Nand K 300 150 250 
High P and K 200 250 250 
High N, P, and K 300 250 250 
LOtT N 100 150 150 
LOt-1 P 200 50 150 
LOt-r K 200 150 50 
Lcm Nand P 100 50 150 
LOI-1 Nand K 100 150 -So 
L~r P and K 200 50 50 
LOtr N, P, and K 100 50 50 

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

Samples of the seedlings Here taleen for drought- resistance analysis 
Hhen the seedlings uere 13 and 28 ueeles 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 NeH Hethod of Determining Drought Resistance," 
Plant Physiology 33:232-233. 1958. 

Project S .R. ll-C. Forest Tree Physiology . 

Syntheses of ectotrophic mycoIThizae on Hestern uhite pine Here suc
cessfully made during the past year . In the past a great number of 
variables Here intraiuced into flasle synthesis uorle of ~lhite pine mycor
rhizae. PreVious research by other uorkers on conifer rrwcoIThizae , 
chiefly pines, has been very much restricted to young seedlings , usually 
under 3 months of age. This has also been our program up until last 
year and our results Here never successful. flhen He sHitched to older 
seedlings, successful rrwcorrhizal syntheses lrere made for the first 
time. Netr our principal effort may be changed from exploration in 
synthesis technique to comparisons of the various mycoIThizae, particu
larly in respect to host species adaption, habitat implications includ
ing genotypic and ecotypic variation. 
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The follclHing Boletes formad ectotrophic mycorrhizae in flask culture: 

With Hestern Hhite pine : m07 Suillus subluteus 
~1703 S. brevipes 
£'032 and ]·1637 S. americanus 
£1638 S. granulatus 
m07 plus m03 s. subluteus and S . brevipes 

~lith Hestern hemlock: M706 Xerocomus zelleri 

8. 

Although it is not possible to say that seedling age alone ~ms the 
variable uhich made synthesis possi bl e , the fact remains that our first 
synthetic mycorrhizae uere formed Hi t h ol der seedlings . 

The technique employed Has as follovTs: ' .J}lite pine seeds Here surface 
steriliZed, germinated on agar, and planted in Erleraneyer flasks 
(500 ml. ) in a madium of sterile 50:50 VermictLbite/Sponge-Rock or in 
100 percent screened vermiculite to vrhich Hacskaylols nutrient solu
tion plus Vitamin Bl had been added and pH adjusted to 5.3-5.4 . Be
letes ~Te re cultured from sporocarp context material and grOl-ru on 
Hagem's agar plus Bl . One centimeter mats of mycelium (plus about 4 
rom of agar) "ere placed next to the seedling on the vermiculite sur
face and firmed into place mat side up. Seedlings Here grOlm on a 24 
hour photoperiod both before and after inoculation, under daylight 
florescents at room temperatures . The Hhite pine seedlings l-Tere about 
22 months old Hhen inoculated, and they Here examined for mycorrhizae 
6 months after inoculation . Each seedling Has preserved in Sass ' I 
and II killing/fixing solution 1 :1. 

The successful synthesis of 1'restern hemlock mycorrhizae 'Has made on 
seedlings abrut 1 Heek old at inoculation and 6 months old at examina
tion. Inoculation Has made as the seedling germinated by placing the 
sterile seed on the mycelial mat on agar : about 1 ;reele later, after 
the radicle had elongated through the mat and into the agar, a 1 cm. 
square Has transferred to a f lask prepared a s outlined above. This 
immediate "take" ui th 1,estern hemlock illustrates the usual reported 
ease in securing mycorrhizal synthesis. It is also a great stimulus 
to examination of othcr species of conifers and other fungi in connec
tion Hith mycorrhizal uork. 

The synthesized mycorrhizae 1'Tere derived from Boletes strongly asso
ciated uith their host species, uith the single exception of S . br evi
pes. Field observations have shOlm §.. granulatus , ~. sUbluteus and §.. 
americanus never to be found except ~rhen ... estern Hhite pine is 1Tithin 
rooting distance . Similarly, Xerocanus zelleri is al uays associated 
1'1ith ~Iestern hemlock . ~ . brevipes has been found in the northern 
Rockies, in association uith ponderosa pine or, !nore commonly, Hith 
lodgepole pine. vTestern Hhite pine is in a different section of the 
genus Pinus and it has radically different Bolete associates. Huch 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 a lso formed ll\Ycorrhizae. This is the first reported instance 
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of combinations of ImotTn fungi being used in this fashion . Further Hork 
may be done in this direction, but final appraisal by microsection ex
amination has not been made and so onJ;y one fungus may be involved in 
this sy nthesis . 

This project is terminated under sponsorship of Special Research Funds . 
It ~1ill, hO:iever, be continued uith some change in emphasis, under E:J:. 
periment Station finances . 

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

Last sUl1lJller nearly all of the field sampling for this project was com
pleted . Laboratory analysis of these samples \,ras continued ,n th the 
primary objective of determining t he effect of environment on density, 
proportion of spring\'rood and summenrood, and gro;.rth . 

Particular attention Hill 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 Hork uas published last year as Station Re
search Note No. 17 entitled "Factors Affecting the Quality of Inland 
Dougl as -Fir--a Preliminary Report . " 

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

A study , tentatively entitled "The Biology of Dioryctria abietella 
D. & S. and Eucosma recissoriana Hein. in Northern Idaho" Has i nitiated 
June, 1961. Collections uere made at pOints established at 22 l oca
t ions throughout the r ange of uestern Hhite pine in the state to deter
mine distribution and abundance . lveekly examinations Here conducted 
of cones collected from an infestation near HOSCOli to obtain f i eld 
data on life cycles and seasonal damage . The life cycles of both cone 
moth species a lso uere studied under laboratory conditions . 

E!. recissoriana vTaS found to be far more abundant than!?. abietella, 
the latter species comprising only slightly more than one percent of 
the larvae found in 1050 cones , or onJ;y 24 Dioryctria larvae to 2200 
Eucosma . ~. recissoriana had vacated the cones by August 1 , but !?. 
abietella Has present in cones collected until late August . Both 
species ,Jere f ound at all collection pOints , although their abundance 
varied relative to each other . 

Late fall- collected D. abietella larvae Here placed in cages and 
reared to adults. oViposition Has indiscriminate on all availabl e 
surfaces of rough texture . Egg hatch occurred in approximatel y one 
Heek and the larvae fed for about five ueeks on fresh cone materi al . 
The pupal stace required hro Heelcs . The entire cycle from egg to adult 
required approximately tuo months . Comparable information has not as 
yet been obtained under field conditions . 
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E. recissoriana adults Here reared from larvae collected in the field 
throughout the summer. Diapause occurred in over 99 percent of the 
resulting pupae, lihich offers a probable explanation for the absence 
of this species in field collections after August 1. 

10. 

Both D. abietella and E. recissoriana attack and damage t he cones of 
"hi te -pine in much the -same manner. The larvae enter the cone tis3Ue 
at the juncture of adjacent cone scales and mine imrard. Upon reach~ 
ing the axis, feeding is indescriminant both in direction and cone 
portion. Increasing amounts of sille accumulate in the mines, and 
"ebbed 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; 
hQ1,rever, 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 c one moths, have been sent to 
speCialists for positive determination. 

Cone and seed losses attributable to these cone moths varied consider
ably and ranged f rom 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 Hill re
quire more intensive sampling and statistical analysis. 

Station Research Note {,!19 by Drs. Partridge and Schenk, entitled "Die~ 
back of Ponderosa Pine in Northern Idaho" Has published in 1961 . 

Project S .R. 63 . 11ass Production of Lodgepole and Jack Pine Hybrids. 

Numerous inspection trips Here made to the lodgep ole seed production 
areas No . 1 and 2 near Spirit Lalee , Idaho. It 1.as observed that the 
2000 plus hybrid cones fle re developing normally and Hi thout damage 
from outside elements. During the early summer protection bags \i<lre 
put over each of the cones to prevent injury and robbe ry from insects, 
squirrels and porcupines . Protection bands ,rere also installed 
around the trunk of each mothe r tree as an added precaution to cone 
damage from rodents . 

On fllay 31, 407 pollination bags 1-rere installed in seed production area 
No.1, >lith an average of three lodgepole flmrers per bag. The flO\i<lrs 
1'1ere pollinated June 14th. The bags uere removed JuJ;y 13th and each 
hybrid conelet marleed for positive identification and to facilitate 
collection in the fall of 1963. 

All hybrid cones maturing September , 1962, Hill be collected along 
Hith an equal number of open pollinated cones. Inheritance of cone 
and seed characters .lill 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 vrestern vlhite pine and na+..ur-
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11. 

ally propagated grand fir grot-ling under the canopy of an off-site pon
derosa pine plantation have bee n under investigation since plots Here 
established on t he St. Joe National Forest in the spring of 1960. 
~Iarked uptake of nitrogen, particularly , resulting in greatly increased 
needle length and deep green color, 1-TaS noted in both understory spe
cies after the first gr~ring season. At the close of the second gr~r
ing season after fertilizati on (fall , 1961) , height grm.th measurements 
vrere made on all three tree species . Highly significant grot-rth in
creases .,ere found for treated l1hite pine and grand fir, but response 
of ponderosa pine uas slight.- COIIlpared Hith elongation prior to fer
tilization, increases averaged 286 percent for grand fir and 187 per
cent for lIhite pine on plots receiVing nitrogen, phosphorus and potas
sium. Trees fertilized l-rith nitrogen alone also responded Hell, al
though gra<;rth increases l-rere not quite as large . 

Fertilizer influence on total tree height is already apparent. For 
exa~le, after the 1961 gro':Iing season trees on grand fir control plots 
Here 35 percent taller than in 1959 . In contrast , a similar co~aris on 
shclHs t hat trees receiving complete fertilizer or nitrogen alone Here 
56 to 68 percent taller. Should fertilizer stimulation continue in 
future years, C:i f f erences in height of control and treated trees Hill 
become more and "lore marked . 

A naturally propagated 25-30 year old sta.nd of uhite pine near the 
plantation, fertilized 1lith nitrogen before the 1960 grot-ling season, 
produced essentiallj' t he s a-Cle resp onse pattern as the planted stock. 

Nell fertiliza t ion research plots uere established on hro areas in the 
College Forest during the spring of 1962 . A 25 .... year old uhite pine 
plantation in t he iJeadou Creel; unit served as one site . Plots 1/10 
acre in size Here treated Hith 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 grot-ling on the Flat Creek unit of the forest ,rere similarly treated. 
Studies on these nelf plots ,lill include fertilization effects on seed 
production as uell as on grmrth and uood quality. 

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

The use of fertilizer pellets in the planting hole d oes 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 uere furnished 1-lith a granular type fertilizer, 
Golden Vigaro, rather than pellets. It fTaS felt that under our clima
tic concutions the nutrients contained in this product may become more 
quickly available to the seedlings t t= those contained in the pellets . 
Test plots llith pellets uere ins talled in connection I-lith a study of 
Scotch pine strains in an area on t he Clean,rater River near Orofino . 
These plots 1-lill be irrigated and in t his Circumstance , the pellets may 
dissolve sufficiently to suppl y nutrients to the seedlings effectively . 

As of July 1, 1962, t t1is project Hill be absorbed into S .R. 65, Ferti- _-
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12 . 

lization of Forest Plantations and Natural Stands, also concerned Hith 
fertilization potentials . 

Project S .R. 70 . Seedling Grol-rth and Survival as Conditioned by Variation 
in Climate , Soil, Competing Vegetation, Site Preparati on 
and Planting Stock . 

During the year covered by this report , experiments with planted seed
lings l,er e c onducted on four sites and a direct seeding investigation 
was i nitiated on tHO others . Studies on one of the sites (Athol) wer e 
carried through their second year , and the three other areas involving 
pl anted seedlings furnished informati on for the first year . The di
rect seedi ng experiments started after the 1961 grmiing season and 
thus results uill be reported in the next fiscal year . 

A. Abandoned farml and sites . 

Compari sons tested t his year utilizing 2-1 Douglas- fir seedlings 
included the follmring : 

1 . Fall Ol-l vs . no fall 011 the summer before planting . 
2 . Cultivation vs . no cultivation dur ing grOliing season~ 
3. I rrigation several times duri ng grmling season vs . no i rriga-

tion. 
4. Fertilization at time of pl anting vs . no fertilization . 
5. iiul ching vs . no mulching. 
6 . Evaporation retardant on foliage vs . no evaporation retardant . 
7. Ni ne inch vs . 12 inch root systems at planting time . 
8. Interactions of the above treatments . 

The analysis of variance for each of the t "l0 sites utilized is pre
sented belot-r . 

Athol 

Source of Variation 

Nai n p l ots : 

Fall otf vs . no fallc)H 
Cult . VB . no cult . 
Cult.~ NC x' Fallcwi NF 
Mai n plot error (AJ 

Sub pl ots : 

Treatments 
Treat . x FallOll , NF 
Treat . x Cult ., NC 
Treat . x Cult . x Fall m .. 
Sub pl ot error (B) 
Total 

df 

1 
1 
1 

12 

4 
4 
4 
4 

48 
79 

S ll 

6,570 
87,583 
6, 560 
1,684 

8, 354 
1, 018 
5, 954 
1, 862 

10, 073 
130,658 

ms 

6,570 
87,583 
6,560 

140. 3 

2,088 
254.5 

1,488 
465 .5 
230.7 

F 

46. 8-lHf 
624. 3*l.' 
46 . 8;Hf 

9.05;", 
1.10 
6.45;Hf 
2.02 
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13. 

Orofino 

Source of Variation df' ss ms F 

Nain Plots: 

FallCJt.T vs. no fal l ow 1 59 59 5.1&, 
Cult . vs . ' no cult. 1 177,075 177,075 15,533*lf 
Cult., NC x FallmT, NF 1 9 9 0.<19 
lTain plot error (A) 12 137 lloU 

Sub Plots: 

Treatments 5 218 43.6 
Treat. x Fallow, NF 5 58 11.6 
Treat . x Cult., NC 5 47 9.4 
Treat. x Cult. x Fallcm 5 176 35.2 
Sub plot error (B) 60 3,456 57.6 
Total 95 181,235 

*If 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 Hith evaporation retardants, or 
the controls. Cultivated treatments, Imether fallOl'Ted or non
fallowed, ;rere significant l y better than those falloued only, and 
these in turn Here more favorabl e for survival than those receiving 
neither cultivation or summer fallmring. In general, it can be 
said of t~se plots that even though other significant interactions 
took place, the overriding effect 1-ras that of cultivation for ueed 
control. The average survival on all cultivated plots lias 97.6 
percent, that on non-cultivated plots , regardless of other super
imposed treatment, I'Tas 31.4 percent . 

At Orofino the dominant effect of cultivation uas even more strik
ing . All cultivat ed plots produced an average of 87 percent sur
vival, the non-cultivat ed pl ots shm'Ted 1.1 percent survival at the 
end of the gr01-ring season. Length of root system had no apparent 
effect on survival. Although the statis t ical analysis indicates 
that fallmring significantly improved survival at Orofino, this is 
misleading as the actual difference betueen the tuo !'Tas only about 
1.5 percent . 

A significant interaction occurred at Athol uhere uncultivated, 
summer fallCNTed areas produced bette r survival than uncultivated 
non-summer falloNed plots . This interaction did not occur at Oro
fino Hhere the soil produced a heavy I'reed grQlorth even on the plots 
fallOl'1e d the summer before planting . At this latter site, ueed 
competition vrith the tree seedlings Has marked on all plots not 
cultivated during the grOlv.i.ng season. 
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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, 

14. 

iciachine planting produced soneuhat better results than did hand 
planting; little effect Has 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 Here 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 I daho. 

This project, under the direction of Dr . Partridge, tlaS begun in JuJy, 
1961. The objectives a;:-s as follons: 

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

2 . To interrelate site-associated factors Hith the occurrence and 
destructiVity of ~. tinctorium. 

3. To find possible means for c ontrolling Hood- decay losses caused by 
E. tinctorium. 

The fungus is grOlm 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 infes ted HOod is tested for pulp
ing and strength qualities to provide information concerning the uti
lization of invaded treod . 

Conditionally randomized plots are established as temporary entities 
thrrughout the ranges of susceptible species in Idaho. Physical, eco
logical, and individual tree charact eristics are measured on each plot 
along l1ith 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 
grOlrth of the fungus in culture although 10 degrees centigrade to 30 
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degrees centigrade are tolerated. At 26 .5 degrees centigrade gr~.th 
is markedly curtailed. Carbon dioxide up to 75 percent and oil im
mersion do not noticeably affect grm-rth . None of 30 carbon sources 
is significantly better than others for groHth . Carbon/nitrogen 
ratios are apparently important grOlrth factors. Decay has proceeded 
at less than 8 cubic inches of grand fir .-rood in tuo years. Abortive 
sporophcres form on wood in 2 .5 years . 

15. 

A marked decrease in pulp yield has been discovered in laboratory tests 
of partly and vrholly decayed .,ood . 

Static bending tests of sound and decayed grand fir are reported in 
Ralph B. iIaloney 's thesiS (spring, 1962) . The modulus of elasticity, 
modulus of rupture, and .-fOrk to proportional limit decrease signifi
cantly in incipiently decayed HOod . In advance- decayed ~rood these 
values are often immeasureably small . 

Fifteen hundred trees on 182 t~rnships have been examined and measured. 
Ninety of these were completely dissected . A direct correlation be
tl-reen rapid grO\rth 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 COl1i1lon . External indicators , e . g . conks, branch stubs, and Imots, 
are not good indicators of heartrot i n individuals or stands, although 
conks may sh~r that the fungus is present in the latter . Site and 
external indicators probably Hill have to be used simultaneously in 
cull prediction. 
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II. Range J.!anagement 

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

The year 1961 vTaS the fourth in a sequence of drier than normal years . 
In general, the communities of salt-desert ran ge s suffered from lack of 
moisture and higher than normal temperatures during June, July and Au
gust . Poor grOl·rth, minimum seed production and a decline in number of 
perennial plants occurred during the year. 

The NeadOlV' Creek exclosure,. uhich uas constructed in 1951 on a depleted 
saltsage area vTaS remapped in 1961. The original c ount of perennial 
plants in 1952 and the count obtained in 1961 are shotm in Table 1. 

Table 1. Number of plants found on 100,000 square feet of the l~adOlV' 
Creek exclosure in 1952 and 1961. 

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

Saltsage 43 297 6.9 
Sagebrush II 296 26 . 9 
Gr-easewood 4 85 21.2 
Squirreltail 8 199 24 . 9 
Indian ricegrass 1 79 79.0 

Total b7 ~ I4'3 

Protection fr om grazing by livestock and rabbit s has caused a material 
increase in the number of perennial plants over a nine-year period. 
The exclosure "TaS also mapped in 1955, 1956, 1958 and 1959. The larg
est increase of Indian rice grass occurred in 1959 at , Ihich time 53 nevI 
plants uere recorded. The main increase in saltsage occurred between 
1952 and 1955 although a gener al increase has been noted in each year 
of mapping . Squirreltail shOl'led greatest increases at the time of the 
1958 and 1959 mapping. Sagebrush shOlV'ed the largest count in 1955 and 
has generally declined since that time except for one section of the 
exclosure Hhere a substantial increase , las recorded in 1959 . 

Five plants each of six salt-desert species Vlere marked in 1958 to fol-
10;1 yearly grOl'lth development . Table 2 shot,s the maximum average yearly 
height attained by each species for four years. IndiVidual plants Hith 
the half- shrub grmrth habit (kochia, saltsage , Hinterfat) shooed 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 Hould 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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17. 

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

Indian 
Date of Salt- l1inter- Shad- rice- Squirrel-
Heasurement ~~ fat Kochia ~ale grass tail 

9/9/58 10.0 7.2 4.2 5 .4 12.6 3.6 
9/7/59 10.4 5 . 2 6.0 18 .2 4.0 
8/17/60 9.1 7.8 4.5 5.9 16.6 4.2 
9/9/61 5.7 6 . 8 2.2 6 .0 14.5 5.3 

A study involving the transplanting of four salt-desert shrub species 
(shadscale , saltsage, Vlinterfat , kochia) to other habitats was started 
in 1958 and continued in 1959. Late Hinter transplanting proved to be 
more successful for all species than did fall transplanting., With one- _ 
half of the fall transplants of each species, a gallon of water "as 
placed in the hole before transplanting vrhi le the r emaining one-half 
were not uatered. "Jatering at this time proved to be beneficial for 
transplanting . 

Saltsage and rlinterfat vTere successfully transplanted, as judged by their 
presence in 1961, to shadscale and greasevrood-kochia habitat types., 
Shadscale survived in greaseHood- kochia , saltsage and lvinterfat habitat 
types. Kochia Has transplanted in shadscale and saltsage habitat types 
but Has successfully established in the shadscale habitat type. 

Rabbits Here abundant (~uring the period t hat the transplants uere made 
and are thought to be largely responsible for the poor success obtained 
uith saltsage in the Hinterfat habitat type and the kochia in the salt
sage habitat type. 

Halogeton seed buried for a period of eight years in the Raft River Val
ley Has genninated in the laboratory duri ng the vlinter of 1961, The 
black seed had completely broken dOHn and no viable seeds were found. 
Slight observable deterioration of the brovm seed had taken place dur
ing the eight years of burial; hOI-lever, three of the approximately 800 
seeds recovered germinated in the laboratory. 

The life history investi gations of saltsage (Atriplex nuttallii S. 
Hats. ) Here intensified in 1961. Elll'hasis has been placed on determin
ing viability and germination characteristics of the species, using 
selected seed l ots c ollected in 1960 and 1961 . Forty-five lots of seed 
Here collected in southern Idaho and received from contributors in 
other vTestern states and Canadian provinces for this Hork. In addi
tion, phenological de velopment , seedling establishment and survival, 
and clipping studies have been initiated near Nalta , Idaho. 

Under favorable conditions saltsage is 8. prolific seeder . Evidence to 
date, hCll,ever, indicates only moderate viabilit y (generally l ess than 
40 percent)o A strong positive correlation exists betvleen fruit size 
and seed viability, and it is possible through screening methods to 
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18. 

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 14 seed lots. Insect 
damage occurred in less than 14 percent. Factors affecting fertiliza
tion are currently being investigated. 

At least hID types of dormancy are involved in saltsage germination. 
Acid scarification and leaching of the fruits (utricles) with distilled 
Hater 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 betueen seed lots Hhich 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, l .. hile ssp. falcata 
occurs principally on t he alluvial fans near t he base of the sagebrush 
zone!) 

Salt-desert soils as germination ,nedia have been found to be superior in 
respect to mold control than the conventional blotter methods . Four 
factors affecting saltsage germination 1-lere compared in the preliminary 
testing of the soil media method; viz., 2 subspecies, 7 soil types, soil 
leaching, and soil moisture level. Leached soils Here saturated with 
distilled 1-rater, and i to t inch of Hater lias allowed to drain through 
them. Soil moisture levels 1-Tere closely controlled at 35, 40 and 45 
percent. The seed lots used 1-Jere stratified in a refrigerator for one 
month before testing o The results, given in percent germinati on of 
total (both Viable and non-viable seeds) are presented belO1I: 

Ssp. falcata 
Leached Unleached 

l10isture Level 35 40 45 

Soil Source: 
Sagebrush 
tfinterfat 
Saltsage 
Bottomland 

21 6 5 
14 20 12 
15 12 1 

greasenood 9 1 1 
ICochia 10 1 1 
Shadscale 11 4 1 
Upland 

greasel100d 1 1 1 

35 40 45 

31 16 20 
27 16 4 
20 20 2 

23 3 0 
21 8 1 
14 0 0 

200 

Spp ~ gardneri 
Leached Unleached 

35 40 45 

6 3 2 
410 
324 

2 0 0 
000 
002 

000 

35 40 45 

12 7 2 
610 
010 

2 3 0 
100 
200 

000 
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Analysis of Variance 

Source of Variation df N.S. 

soil source (So) 6 161. 71iH< 
leaching (L) 1 92.197H< 
subspecies (Su) 1 1,144.05iH< 
soil moisture (Sm) 2 362.22,'Hf 

SoL 6 22.97" 
SoSu 6 58 .3&lH~ 
SoSm 12 19.21 
LSu 1 61 .71" 
18m 2 39.66if 
SuSm 2 184.807*,,' 
SoLSu 6 11.22 
SoLSm 12 5.72 
SoSuSm 12 17.76 
LSuSm 2 16.75 

Error 12 7.62 

" Significant at the 5 percent probability level. 
,h'} Significant at the 1 percent probability level. 

19. 

Soil source, subspecies, and soil moisture ,rere significant , as expected. 
Leaching caused a breakdOtm in s oil structure, reducing aeration and 
germination. Interactions bet~~een subspecies and soil source, leaching 
and soil moisture strongly indicate physiological, as .,ell as morpholo
gical, differences in the subspecies . Germination rates of ssp. gard
neri ~~ere not as severely affected by excess soil moisture and red'ii'Ced 
aeration. Additional experimentation ,Jill be conducted along these 
lines vlith greater representation of these subspecies and their sus
pected ecotypes. 

Project E.S. 8 (S.R. 27-D). Ecology and Control of IlJ3dusahead . 

Due to lack of a graduate student on this project from September 1961 
through June, 1962, the volume of Hork on this project Nas much re
duced. The principal accomplishment for the year included sampling of 
a neu study area on range infested Hith 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 net-! study area is a 9-acre area fenced to exclude livestock and 
located in Gem County about 20 miles northHest of Emmett , Idaho. TIE 
area 1ms 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 exc10sure Nill be to study 
the changes in plant cover ,mich occur Hhen the factor of grazing by 
livestock is removed . It uill also be used for various other studies 
of the life history and competitive relationships of medusahead and 
associated species . 
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The area uithin the exclosure is varied in both topography and vegeta
tion. Ten vegetation subtypes Here recognized for sampling and 336 
permanent plots established for this purpose. The basic plot size is 
1.1 by 0.5 meters. Basal area and density of all perennials Here ob
tained on this major plot and density of all species in 1/25 and 1/1002 
subplots ~IaS recorded also. The initial sampling showed Sitanion 
hystrix to be the prlncipal perennial, Hith an average basal area of 
1.02 percent, 'Ihile Agropyron spicatum ranked next Nith 0.54 percent 
follmled by Poa secunda .-rith 0.37 percent . 

This nucleus of perennial grasses is both small and highly variable in 
distribution. Sitanion basal area, for example, varied from 0 to 3.73 
percent among the subtypes. Sampling by subtypes should aid in fo1101,
ing changes in this sparse population. 

A field study of competition between r,ledusahead and cheatgrass l,as set 
up ~rith artificia).]y seeded populations . A s eries of 4 x 5 foot plots 
Her e kept fallOl'1 duri ng the summer of 1961 and then seeded in differ
ent groups--one 1'lith medusahead on]y, one ~rith cheatgrass, and the 
third Hith SO-SO mixture of these tHO species o In each case, the seed
ing rate Has 3000 seeds per plot. 

Sampling in 1962 revealed the foll o;ring population densities: 

Pure cheatgrass ~ 20.4 plants per square foot 
Pure medusahead - 23.3 plants per square foot 
}ltxture - 19 plants per square foot 

(cheatgrass 9 02 and medusahead 9.8) 

These 101'1 densities ~lere attributed to the l ack of litter and amount of 
frost heaVing on the fallml plots. Host indi viduals produced several 
culms and a good seed crop resulted . The plots "rill be resampled next 
year to follOl, cha.nges i n the population density uhen an ample seed 
source of both species is available. 

LongeVity of medusahead seed buried in the soil is under study at tuo 
locations in Gem County, soutlmestern Idaho. At each site, quadru
plicate samples of 100 seeds each "Iere buried at depths of t , ~, 3 
and 6 inches respectively belml the ground surface. 

The first series of these samples 'IaS recovered in October, 1961 and 
the germi nation ~IaS tested in Petri dishes at normal room temperature. 
The r esults of these tests shO\,ed some germination from seed recovered 
from each of the 4 depths at each site. The germination for the t"o 
sites averaged 8.4, 11.1, 12 . 3 and 3.4 percent for the t, It , 3 and 
6-inch depths respectively. 

Informal coordination of research on rredusahead ~Ias continued by di
rect contacts Hi th the other Horkers involved . A t"lo-day Hork con
ference helo. at Davis, California in ~larch vIas attended by Nr. Hira
naka as the University of Idaho representative o 
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Project E.S. 9 (R-287). Ecology of SaGebrush-Grass Ranges. 

Fourteen neH sites Here sampled, bringing t o 97 the total studied to 
date . j~ost of these represent major types of sagebrush-grass vegeta
tion relatively free from disturbance by heavy grazing or other factors. 
The 1962 sampling Has designed primarily to fill in gaps in existing 
data on sagebrush range types in the drier portions of the region . 
Included Here 3 kipukas, areas protected fr om livestock grazing by re
latively recent lava flovTs. One of these areas, located near Carey, 
Idaho~ is of particular i mportance due to its isolation and size (180 
acres). Intensive sampling Has done on this area to determine the 
modifications produced in vegetation and soils by local differences 
in relief and parent material . 

A start Nas made at the second phase of t his project, dealing rrith the 
nature and causes of c hange in the sagebrush-grass communities of the 
state. Hodifications of the basic sampling methods for vegetation l,ere 
made to fit the objectives of this phase of the study, and these Here 
given preliminary field tests. Hodifications in the soil sampling 
procedures ~re also under test. The overall objective is to modi~ 
the basic llEthods 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 Hill be kept as comparable as possi ble to those taken on un
disturbed sites o 

A special study of the relation of environmental factors to the distri
bution and abundance of major species in the sagebrush-grass region of 
Idaho Has continued by Nr. Hironaka. This worl~ is nOH near completion 
and the results 'Iill be submitted as a doctoral thesis at the Univer
sity of \Jisconsin . A feature of this Hork during 1962 Nas the use of 
discriminant analysis to determine the relative effect of the environ
mental factors controlling distri bution and dominance of tl-lO species 
of sagebrush, Artemisia tridentata and !!.. arbuscula, and one grass, 
Fest~ ~dahoensis 0 

Annual yield studies Here continued on tuo representative areas of 
sagebrush-grass vegetation. Data obtained from the drier of the tliO 
sites during the past four years indicate the productivity from a 
typical site in the Artemisia tridentata/Agrop.vron spicatum/ Pea 
secunda type occurring on soils in the Sierozem group in -an area l,ith 
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 Ave~ 

Agropyron spicatum 193 388 360 416 339 
Sitanion hystrix 12 7 13 9 10 
Pea secunda 5 46 32 81 41 
Bromus tectorum 22 83 38 38 .M 

Total 232 524 443 554 435 
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The variations in total annual production shoH the influence of an es
pecially dry year (1959), also marked fluctuation in yields of the an
nual Bromus tect orum, and even greater variability for Poa secunda, an 
early-de vel oping, dt'larf perennial. 

The second clipping site is located in the Artemisia tridentata/Agropyron/ 
Festuca type in the Chernozem s oils group u ith an annual precipitation 
of a bout 15 inches. Results have been affected by the effects of wild 
fire Hhich swept the area in 1960 . Aver age total producti on for 1959, 
1960 and 1962 was 1,997 pounds per acre , Hith forbs contributing about 
900 pounds of this amount . 

All treatments of the sagebrush thinning study begun in 1960 "ere re
s ampled to determine basal area and p l ant density (numbers per unit area) 
and frequency. The distance measure ;.l3 thod previously used for this 
purpose Has dropped ;)ecause of the excessive tire required to reach a 
reasonabl e level of accuracy. The neN sampling method invol ves a set 
of 32 permanent plots, each 1 x 0.5 meters in size , randomly located 
along 4 t r ansects in each treatment . This type of sampling appears to 
provide the i ntensity needed to measure change in the vegetation and 
is fairly rapid o 

Some of the results obtained t o date are summarized in Table 2. The 
data indicate considerable variability in the vegetation of the 4 treat
ment plots, as Hell as the difficulty of sampling relatively sparse" pop
ulations such as those of Stipa thurberiana and Agropyron riparium. The 
trend tot1ard increased herbaceous grot·7th i n the thinned pl ots is evident, 
hot,ever, and appears to be r oughly in proporti on 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
deve l oping and laH-gro~ring Poa secunda vIaS about the sarre i n all treat
ments and appeared to be a response to more favorable climatic condi
tions rather than to sagebr ush removal. 

Table 20 Percent basal area of understory in sagebr ush-thinned plots , 
1961-1962 0 

Amount of sagebrush cr01m cover remaining 
Year SEeci es CY% 2-3% 7-8% 15% 

1961 l< Sitanion hystr ix 1.52 .70 .75 .49 
Paa secunda 1.16 1.53 1.07 1.17 
Stipa spp. .46 .39 .21 .45 
Agropyron riparium .01 .01 .01 

Total 3.15 2.63 2.04 2.11 

1962 Sitanion hystrix 2.66 1.09 1.70 .50 
Poa secunda 4.07 3.65 2.93 3.24 
Sti pa spp . .18 1.01 .92 1.11 
Agropyron riparium .08 .28 . 38 .04 

Total 6.99 6.03 5.93 "4."B9 
,'l- Sampled by distance measure 

A four-day trip "IaS made to study sagebrush r ange types in northern 
Nevada. Dr. Robertson and members of his staff provided an excellent 
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reviEl1-T of this area for the group uhich included representatives fran 
Oregon, Hashington and Idaho. 

23. 

The areas visited s h01<Ted close relationships ~rith 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 uildrye) in more mesic situations. The latter species 
appears to have been a major constituent of sagebrush-grass vegetation 
in marw areas. An overall feature of the area seen in Nevada was the 
scarcity of sites crith relatively undisturbed vegetation. 

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

Project 8.S. 13. Ecotypic Variation in Idaho Range Species. 

Field notes were continued on the NOSCOH nursery material only. Vouchers 
uere taken of 5 plants each from each of the 4 lots of Festuca scabrella 
Hhich Here missed i n the 1961 voucher collections. 

A feu observations Here made on the distribution of r. idahoensis. r. 
scabrella and F. occidentalis in northern I daho 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 uere examined briefly, and a fe"1 critical specimens 
obtained on loan. 

Detailed measurements uere made on morphological characters of vouchers 
from the original field collections and from material of the same lots 
grOlm in the 11oSC01<T 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 firsr-panicle branch, 
length of spikelet, and of first and second empty glumes and of the 
lemma, also length of aNns. other characters recorded included the 
percentage of viviparous spikelets. 

The data from this study are nmT being anal yzed in preparation for pub
lication. 

A paper entitled "The Ecotype Concept in Range Management" by E. VI . 
Tisdale was prepared for and published in the Scot tish Plant Breeding 
Station Record for 1962 . This paper uas based in part on research done 
on this Festuca project. 

Project 8 .S. 14. 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 

Number 89' Ft. Percent 
Area Cleared per Acre 

Number ~Ft. Percent 

Good 
Condition 

SALTSAGE 9 .3 lh65.3 3.36 9.0 lh68.6 3.37 
Depleted 

8ALTSAGE 47.3 3830.3 8 .79 47.3 3394.4 7.79 
SHAD8CAIE lh.3 14.3 

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 ~lere established. 

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

Continued dry conditions prevailed during the spring of the seventh year 
of the crested Hheatgrass grazing studies at the Point Springs experi
mental area near Malta, Idaho. Precipitation during Hay of this year 
was 0.51 inches as measured at the study site. 

The Heather conditions for the fall period, hOI-lever, Here more favorable 
for plant grot'lth than in any of the seven years of the trials. Precipi
tation during the period from August 1st to November 1st Has 5.18 inches 
Hith 2 . 07 falling in August, 1.66 in September and 1.45 in October . 

Spring Trials 

Forage production and utilization for each spring use pasture is ShOl;D 
in Table 1. In all but the heavy used spring pasture, utilization 
values Nere greater than desired . The small amount of groHth from the 
beginning to the end of the trial is largely responsible for the excess 
use. Some reduction in animal numbers Has made at the time of the in
termediate Heighing but t his 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 Ini tial Produc. 
Intensity Production Plus Growth Utilization 

Pasture of Use lbs·Lacre lbs·Lacre Percent 

02 Light 242 384 79 
05 Noderate 110 275 72 
03 Heavy 104 248 87 
10 Hoderate 172 349 79 
20 Light 185 328 73 
30 Moderate 114 265 69 
40 Light 91 225 79 
50 Noderate 112 253 81 
60 Light 77 216 68 
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The animal gains by pasture obtained in 1961 are sh(~m in Table 2 . 
Gains for the first 28 days of the spring trial averaged in excess of 
t~TO pounds per day per anirrE.l . The light use pasture Has the only one 
maintaining animal gains above t Ho pounds a day during the last six
teen days of the trial and animals in the heavy use pasture lost "Teight 
during this period. 

Table 2 . Average livestock Heights and gains by pasture and season 
during 1961 . 

Past . 

~ 

02 
05 
03 
01 
06 
04 

10 

20 

30 

40 

50 

60 

Season 

Spring 
Spring 
Spri ng 
Fall 
Fall 
Fall 

Spring 
Fall 

Intensity 

Light 
l'1oder ate 
Heavy 
Light 
Moderate 
Heavy 

Noderate 
Heavy 

Spri ng Light 
Fall Light 

Spring Hoderate 
Fall Mc.derate 

Spring Light 
Fall Heavy 

Spring 110derate 
Fall Light 

Spring Light 
Fall Noderate 

Initial 
Weight 

521 
520 
501 
617 
638 
603 

518 
512 

551 

530 
647 

527 

Total 
Gain/ 
Animal 

107 
99 
70 
54 
36 
25 

95 
54* 

TIi9 

82 

91 
2~ 

117 

100 

95 

Daily 
Gain/ 
Animal 

2.4 
2.2 
1.6 
1 . 2 
0. 8 
0.6 

2.2 
1.9* 

1. 8 

2.2 

Gain/ 
~ 

40.1 
26 .4 
29.0 
12 .4 
8.0 
7.7 

37.0 
5.4 

Ii2:Ii 

23.6 
1 . 6 

25 . 2 

27.4 

19.6 

Acres/ 
Animal 
Month 

1. 8 
2.5 
1.6 
2. 9 
3.0 
1 .9 

1.8 
10.7 
W 

2. 2 
9.5 r;g 

2.4 

2.5 

---
* These gains are for a 28 day peri od aft er uhich time t he animals were 

removed. 

Fall Trials 

Production and util ization fo r the fall use pastures are given in 
Table 3. Substantial green gro.·lth devel oped during August and Septem
ber and t l1is persisted through the time of the grazing t rial. 

Livestock gains made during the fall period ,lere more than in any 
previous year (Table 2) . These gai ns Here primarily a result of the 
extra green gr mTth t hat de veloped duri ng t his fall period . 
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Table 3. Air dry forage production and utilization for the fall graz
ing trials of 1961 . 

Intensity 
Pasture of Use 

01 Light 
06 Moderate 
04 Heavy 
10 Heavy 
20 Light 
40 Heavy 

Initial 
Production 1/ 

412 
240 
311 
100 
125 

82 

Utilization 
Percent 

52 
43 
87 
47 
42 
29 

l' These values include t he additional green gro~rth that 
developed during August and September . 

• 
Project E. S . 32 . Ecology and Control of Goat~reed (Hypericwn perforatwn) . 

Work Has confined to re - sampling 5 sites on uhich the effect of Chryso
lina beetles on H;ypericwn stands has been studied for the past 9 to 10 
years. General observations ~rere made on several other sites. 

The data for sites in the Cleamater River drainage sh~led 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 (Elvmus caput-medusae) on all 4 sites in 
the Clearwater continued to increase, and this species nml dominates 
on 2 of the study areas . 

As in preVious years , the population of Hypericwn remained at a higher 
l evel in that portion of the state north of Coeur d lAlene . The one 
site (Kaniksu) studied in detail sh~red a reduction i n nwnbers of 
Hypericum plmts since the plots l'rere last sampled in 1958, but a thin 
stand of mature plants and seedlings ,/as found. Vigor of the mature 
plants appeared 101-1, Hith no culms present by the end of June . A mod
erate population of Chrysolina beetle s uas observed throughout the 
HYpericum patches in this region . 

Project E .S . 34. Ecology of the Grasslands of Northern Idaho . 

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

Preliminary observations lrere begun as early as 1950, but the project 
uas not set up formally until April, 1961. 

Ob,iectives: 

1. To determine the nature and productiVity of the grassland ecosys
tems existing prior to disturbance by Hhite settleJOOnt ,lith par-
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ticular e~hasis 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, uith location of relict areas for detailed study. The vegetation 
of representative, relatively undisturbed areas is sa~led 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 Hell as anal ysis for bulk 
density, texture, pH, nitrogen, C/N ratio and other physical and chem
ical characteristics. 

During the past year detailed study nas confined to a limited area in 
Nez Perce and Idaho Counties, Idaho and adjacent portions of Ilhitman 
and Asotin Counties, Washington. Due to scarcity of relict areas at 
10l-ler elevations, the study;ras conducted on the upper valley slopes 
only, and "\las confined to an area in ~rhich the parent material is ba
salt overlain u ith loess. 

The results of this study are presented i n a thesis submitted by John 
Ca~bell. Briefly, the area Has f ound to support tHO major climax 
plant communities , designated as the Festuca/Agrop,yron and Festuca/Koel
eria associations. Both are characterized by dominance of Festuca 
Idaiioensis and Agrop:yron spicatum, by the rhizomatic habit of the Agro
pyron, common occurrence of perennial forbs , and lack of the semi-desert 
shrubs ass ociated ui th drier grasslands of the region. Differences 
betl,een the b,ro communi ties involve both s oil and vegetational charac
teristics. The Festuca/Agrop:vron association occurs on Chernozem soils 
sholnng a strong influence of loess in the upper horizons and possess
ing a definite l ayer 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 Hell-developed cryptogam cover of 31 percent . The soil of the 
Festuca/Koeleria association belongs in the Pr airie group. It ShOHS 
little influence of loess, and has no layer of lime accu/llUlation. The 
vegetation is less strongly gr ass-dominated; Koe leria is the t llird rank
ing grass Hith 100 percent presence, the perennial forb COlTer averages 
15 percent, and the cryptogam cover averages onl y 7 percent. 

Further studies of this type are needed to detormine the extent to 
Hhich these t ;ro ecosystems are represented on soils of different par
ent material, and to describe the ve getation of the drier portions of 
the region. 
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TIl. Hildlife and Fisheries Nanagement 

Project \1 .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 uas 
recovered from the 1960 banding nork. 

Further grouse banding Has done during 8 short period of fall trap
ping in the spring on drumming logs. Only three grouse Here banded 
and marked during the year. This data ,rill be added to that already 
accumulated to better understand grouse movements and cover use in 
forest areas. 

Project ,,f.U. 23b. Census, Habitat Use, and Productivity of Hhite-Tailed 
Deer in the Hatter Creek Enclosure. 

28. 

Field \>lork on this project Has completed in July and a theSis "ritten 
by lIr. ShaH Has accepted in September. Objectives of this study have 
been to investigate the intensity and the form of habitat use by "hite
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 11hite-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 betvreen. The pellet-group count technique 
Has 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 t he mid-tolerant tree stages of the Thuya plicata! 
Pachistima ~nites and the Pseudotsuga menziesii7Pti¥socarpus mal
vaceus habitat types. Each site "as characterized by measurement of 
aerial frequency of important brOl-1Se and tree species and a measure
ment of the concealment value of plant cover. Concealment value Has 
measured t hrough a modification of the coverboard technique. 

Distribution of pellet-groups during the periods covered in the study 
Has tested for statistical relat ionship to the distribution of red 
stem ceanothus, willcl1-1, snatiberry, ocean spray and total crown cover 
by use of contingency tables. They Here also tested for relationship 
to the tuo associations studied and the seral stages of these associa
tions. Deer , rere 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 "Ias 
strongly correlated uith available brat-rse species such as red stem 
ceanothus. Use . ras high in t he shrub stages of both habitat types. 
As the animals used available bratIse in the stands of shrubs, and as 
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29. 

snOH be gan t o accumulat e i n the open areas, the deer moved to open 
stands of timber. Only "hen snou 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 i n the Pseudotsuga/ph_l'socarpus 
ass ociation near the north end of the enclosure held most of the deer 
population. 

During the spring, animals dispersed uidely as soon as green forbs and 
grasses became available. By mid- summer, they began to move to north 
and east facing slopes u here green grasses and forbs had not yet begun 
to cure. By late August, the animals uere again dispersed in relation 
to preferred brlll·rse spe cies as they had been during the fall. 

One of the most significant findings relates the cover use of deer to 
the relat ive snmT accumulation in t he forest habitat . A rapid shift 
~Tas noted uhen heavy snmTS came, usually in late November. As snOli 
depths reached approximately 18 inches, the animals concentrated in 
dense stands of Douglas-fir and l ocl.gepole pine in t he mid-tolerant 
tree stages of t he Pseudotsuga!Physocarpus association . These concen
trations continued through the periods of heavy sn Ol-Tfall in November 
and December and often dispersed rapidl~' Hhen cold temperatures of 
January resulted in a snmT crust. 

At this time concealment value of the habitat apparently played a role 
in c over choice . As long as snOH remained deep, at least 18 inches, 
the s hrub stage s of both ass ociations lIere veritable snOl-T fields . Too 
shrubs Here bent until cover uas near zero . Even though considerable 
quantities of unused brOt-Tse at the tops of the plants uere made avail
able at t his time , deer did not r,lQve into the open areas. The conbina
tion of l Ot-' cover and deep snOl"f Has apparentl y the Horst possible con
dition for deer to avoid predators. LOH temperatures did not appear 
to influence choice of cover types over extended periods . As long as 
the animals could move relatively easily over the snOt·y in an area and 
as long as a degree of concealment and food uere present, the cover 
type ",as used. 

Host of the use on Hestern red cedar occurred in late " inter vroon the 
animals could find access to the creek bottom habitats. It should be 
noted that Hatter Creek itself is deficient in tree cover along the 
creek bottoms because of past l ogging practices. Since there are no 
dense timber stands uhere cedar might normally be available, this may 
be the major f actor in the use picture on the l-Testern red cedar type . 

Project IT .u. 26. Salt i n the i'Ianagement of Elk in the LOtTer Seluay River 
Area, I daho County, I daho . 

The fourth and last of four master I s t he ses on this project ,Tas sub
mitted by Thomas R. lTillia:ms . It Has entitled "The Signifiance of 
Salt and Natura l Licks in Elk Hanagement ." A manuscript covering the 
5 years of tilis project is being prepared. 

The summary of t he las t phase of t he study follOJ,TS: 
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30. 

A pronounced appetite for s alt by elk succeeded t he advent of neu veg
etation and increased c oncurrently vri th its deve lopment to maturity in 
early s ummer. The affinity f or salt ~Tas t he great est during Nay and 
June. Salt use during previous a nd subsequent seasons of t he year l'Tas 
small . 

The degree of use of artificial salt gr ounds depended upon the location 
in respect to de s ired vegetati on, elevational locat ion, number of mi
grant animals in the area, the existence of salt, and t he amount of 
disturbance by livestock . 

Strategically placed salt in area s c onunonly used by migrant am seden
tary elk ad jacent to natural licks gave favorabl e result s t he first 
year; the second year of salting Has not conclusive. 

Statistical analysis of the pellet-group data f or April and lIay over a 
four-year peri od indicated t hat t he major influence on elk behavior 
Has " eather and tha t differ e nces betuee n t he unsalted and t he salted 
areas lIere not significant . 1I0vement s uere relat ively the same for the 
t\'TO years t hat both area s lTere sa lted but differed among the drainages 
sampled by t he pellet-group transects . It Has c onunon for elk to be at 
lmrer elevations i n the easter n half of t he study area than in the 
Heste r n half, irre spective of salt. 

If salt is effective, t he big differe nce i n movement shoul d shmT up 
after the fi r s t year of salting; such Has n ot t he case . Aerial survey 
shmled t he elk throughout t he Hilderness portion to be at approximately 
t he same elevat ion during late March and early April both years the 
area Has salted . Elk r emained as high a s Heather permitted during late 
Hinter. 

This study demonstrated t hat salting the varirus vegetative t ypes 
equally did not i nduce elk to use t hem equally . 

The attractant at natural licks is associat ed ~Tith t he Hate r issuing 
from the licks. Since ab out an equal number of Hell-used licks issue 
Harm and cold Haters, t he physical characteris t ic of the ~rater appeared 
to have no relationship to its use . I n t he chemical analy sis of lmter 
and soil samples from nineteen na t ural licks s odium carried in the 
spring and seep Haters seems t o be t he element attracting elk to these 
areas. The only eleme nt appearing in abnormal amrunts in s orne of the 
licks lras flu orine. It exceeded 6 ppm in five lick Haters . 

The social behavior of elk at nat ural licks lTas on the basis of a pa
triarchy. The patriarch or a larger and often an older bull l.as never 
belligerent at t he licle except during the mating seas on . The harem 
bull at this season is extremely belligerent , even to chaSing and gor
ing large bull moose. 

Project H. U. 28a. Influence of Logging on Trout Streams in iIIorthern Idaho. 

This study began in 1955 to deter mine t he e ffect, if any, of special
ized logging practices on stream environments and associated resident 

1 
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t r out populations . The research consists of three phases , namely a 
pre-loggi ng , l ogging and post-logging phase . The project is nOl, i n 
the post-logging phase of development in one area and in the logging 
phase of operations in a second study area . 

31. 

Physi cal, chemical and biol ogical samples uere taken during the sununer 
of 1961 from each of the study areas . These samples Here analyzed at 
the University laboratory and the findings tabulated . 

Project H. 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 bi g game Hinter range 
averaged 14 .1 percent uhere bitterbrush had an average density of 23 
percent • 

The follouing table s hoHs the degree of use by 6 inch height classes 
of bitterbrush: 

Height Class 

t'-l ' 
1 '-1 . 5 ' 

1.5 '-2. 0 ' 
2 . 0 '-2 .5 ' 
2 . 5 ' -3 . 0 ' 
3. 0 '-3. 5 ' 
3. 5 '-4. 0 ' 

% Total 

13. 7 
39 . 2 
29 . 2 
14 . 6 

3 .1 
0 .4 
0 . 0 

Use c1 Total SamE I e jO 

9 . 6 
32 .7 
27 . 9 
20 . 6 

7. 6 
1 .1 
0.6 

As availabi lity of grasses and forbs decreased, bitterbr ush use i n
creased especial ly as snOl'l became more than si x inches deep . Sheep 
uere removed Hilen SnOl-T exceeded ten inches . The use of 10l-T grOl-Ting 
chokecherry reproduction and rabbit brush a l so increased -noticeabl y 
after SnOl-T Has si x inches deep . The area sustained 130, 000 sheep days 
of use duri ng the three- month fal l grazing period, and the sout hern 
end of the area received 6,000 COH days of use . 

Bi g galle use of bitterbrush over tl.JO feet in height varied from 83 
percent to 25 percent "Tith an average of 55 . 5 percent . This compares 
Hith 76 . 8 percentto 9 . 6 percent HUh an average of 34 .2 percent for 
all heights . 

Pellet group densites Here determined for deer, e l k and moose on nine
t een utilization sample units uith 132 to 144 plots per unit . El k 
pellet group densities varied from 1 to 396 per acre HUh an average 
of 7. 7 per acre . Field observations indicated t hat ani mal s tended t o 
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 r ange . 

The main elk herd in and near the study area increased to over 580 
animals by mid- January . Ninety- tHo moose Here counted . liule deer 



.r.~ 

," : ... 

'r ... 

. 
, . 

" 

" 

" 

. : ., _. : .... ' 
" , ' . " 

" 

.:' 

11. ', ", , 

" , 

" ' " ., 
,> 

:i 

,. 

",' ,,: 



were found in small groups of 5 to 30 animals but no total figure uas 
obtained. 

Bitterbrush "\-Tas the principal food of all three of the big game spe
cies . Both elk and deer readily ate big sagebrush, rabbitbrush and 
chokecherry . Elk sought out and ate cured gTasses wherever they were 
available . 

32. 

Project 1" . U. 41. Productivity of Mule Deer on an Over- Used Low Grade Range . 

'1\renty deer live traps furnished by the Fish and Game Department Her e 
placed on the .. Tinter range. Success of Hinter trapping is dependent 
upon a normal or excess of s not-I . Neither condition occurred during 
the ,rinter of 1961- 1962 and only 16 deer were trapped, ,-reighed and t ag
ged ,Tith plastic streamers in each ear . By the end of June, four deer 
had been observed, one 38 airline-miles VTest of the study area, and 
3 about 50 airline miles Hest of the tagging point. This is an excep
tionally long spring migration movement in such rugged country . During 
the time deer occupy the u inter range , the area of use by individual 
deer is s mall. The marked deer nere rarel y more than a quarter to half 
mile from the trapping site . 

A fair l y heavy infestation of internal parasites is evident . All 35 
col lected specimens had nose bots, slender- necked bladder Horms. 
Ninety- tHo percent (32) had leg Horms , 28 percent carried an addi tion
al species of bladder Horm and 11 percent contained both lung uorms 
and intestinal Horms . Ticks Here abundant on all specimens, three 
fourths carried louse flies Hhile lice Here present on a fifth of tba 
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 1.43 Hhich is 
6 .5 percent lOt-rer than the Cassia mule deer herd on the Sa,/tooth Na
tional Forest. 

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

Field Horl{ on this project ~ras done in the sununers of 1959 and 1960 
as part of a larger Federal Aid in Fish Restoration project . Some 
of the data have been used for a lIaster ' s thesis, the rough draft of 
which not-r has been compl eted . 

Project vI.U. 43. A Limuological Survey of the BacIa-later of the Lot-rer St . 
Joe River, Idaho. 

This project has been finished except for publicati on in a journal , 
lIhich is planned for the near future . 
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Project IT. U. 44 . Ecology of ihle Deer '-.Jint.er Range , laddle Fork Salmon 
River, Idaho. 

33. 

T!1e lOITer 35 miles of the laddle Fork of the Salmon River accommodates 
a large uinter herd of mule deer. Sample units of this Hinter range 
on Sheep, Brushy and Harm Springs Creelcs Here established for deter
mination of plant density , soil movement and utilization of the key 
species. The continual over-utilization of bitterbrush has resulted 
in large stands in poor vigor Hith dead and decadent plants common. 
A square r od exclosure constructed in 1931 on Sheep Creek Ridge shOl-Ted 
no seedlings of bitterbrush. Remeasurement in 1962 revealed no seed
lings Hhile the number of mature plants remained the same. Outside the 
exclosure there I.aS like~rise no seedlings either in 1931 or 1962. 
Three plots established in a tuo-acre exclosure built in 1950 ShOl-1 no 
change in the number of bitterbrush plants, but an increase in numbers 
of Agropyron spicatum plants from 100 to 300 percent . 

Some idea 
samples . 
old. 

of the age of the bitterbrush stand Has determined from 90 
The average age is 40 years u ith extremes of 14 to U8 years 

A plot 35 feet square containing seven bitterbrush plants lIaS cleared 
of aU other vegetation in an attempt to secure bitterbrush reproduc
tion. The seed crop H,>'S good but no seedlings resulted from this cul
tural treatment . 

Forty- five transects Here established, fifteen in each drainage, and 
10,821 t .. rigs measured and remeasured. 

Project IT. u. 45 . Occurrence and Si gnificance of Deli on Se lected Forest 
Sites in Northern I daho . 

The project Has initiated under formal agreement , rith the U. S . \-leather 
Bureau on July 1, 1961. Investigators are K. E . Hungerford and P . J. 
Edgerton. Fie l d Hork had actually begun in June of 1961 u ith the pre
paration of field sites and establishment of the field camp >Thich Has 
used during the summer . 

Objectives are as foUOITs: 

1. To perfect a c1eH measurement procedure that lrould give values ap
praximating amounts of deH deposited on t he vegetation of the 
study area . 

2 . To determine t he amounts and patt ern of distribution of dew on 
these selected sites . 

3. To study the influence of microclimatic factors, specifically ' 
temperature, lrind movements, air drainage , rainfall, humidity, 
and solar radiation upon deH deposition. 

4 . To study the effects of forest cover a nd forest clearings upon 
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34 . 

these microclilnatic variables during the SllJ1llJJer season of de", de
position . 

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

6. To investigate possible correlations betHeen the microclimatic 
variabl es, including de" , and the food preferences and habitat 
preferences of Idaho ruffed grouse and Hhi te- tailed deer on the 
study area. 

Field study "as c oncentrated at the Hatter Creek Enclosure , an 800-
acre fenced area in the University Experimental Forest . A nine- foot 
fence u ith 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 mil es from l'IoSCOtT, Idaho . 

DeN gauges uere established at a number of selected sites during the 
earl y part of the summer . A limited number of thermographs and three 
hygrotharmographs uere set up in small instr\l1lJant shelters to operate 
adjacent to the deu gauges . liaximum- minimum thermometers He re set up 
at most of the other deH gauge stations to obt ain data on temperature 
fluctuation . The original plan of operation included the establish
ment of a series of microclimatic stations each equipped Hith a hygro
thermogr aph, a recording Hind gauge and a clelT gauge at each station . 
Since the ten Iwgrothermographs on l oan from the "leather Bureau did 
not arrive until early September, this plan ~las not possibl e. Proce 
dures Here modified to attempt some correlations uith the feH rec ord
ing instruments availabl e and the maximum- minimum thermometers . 

DeH Gauge Development 

Devel opment of an effective den gauge , follolTing objective number 1, 
be gan ~lith the matted acetate gauge deve l oped by Hungerf ord (1951) 0 in 
earlier research. This is simply a square of the acetate material, 
buffed on the upper Side, l orei ghed in the early morning to measure deH 
accumulation . The four-inch square of this material f ormed the basic 
gauge in our experiments. 

A number of the materials tested for the collector gauges Here also 
tried by the wei ght method, in tha four - inch size and in other sizes 
and shapes . Among those tested uere plastic plates and funnels , poly
ethylene plates and funnels of various thicknesses , plasticized nylon, 
foam plastics and expanded styrofoam. The painted ~rood Duvdevani deH 
gauge ,-ras also nei ghed to detcnnine the amount of de,r accumulated. 

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

a. The gauges are t iun and translucent , r apidl y radiating the heat 
energy accumulated during the daytime and transmitting the radiant 
energy from the earth. They folloH air temperature changes quickly . 
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b . These gauges are thin an(1. flat, presenting little barrier to a:ix 
drainage, and minor air currents . 

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

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

e . The material is cheap and the gauge is easily constructed . 

35. 

The biggest disadvantage is t he problem of neighi ng to determine the 
amount of del·T deposited . l:Jork c'.uring this next field season ,ril l con
tinue the search for an accurate and reliable method of measuring dew 
accumul ated uithout the time-consuming process of ,reighing each pl ate . 
~Je pl an a s er i es of experiments to c onvert the del1 depos i tion to a ' 
varying electrical resistance which can be recorded, read d:ixectly, 
or te l emetered by r adio . 

Tests Hill be continued on the collector type of gauge using pl asticized 
nyl on and also the epoxy resins and det ergents as used by Scott (1962 ) 
in jlJEllr Zealand . 

Project ;r.u. 46. Life History of the North Idaho Cutthroat Trout . 

This project Has begun in July , 1961. The objective of this study is 
to investigate the life 'listoI"lJ and distribution of an adfluvial race 
of cut throat trout t hat lives in the complex of lakes at the south 
end of Lake Coeur d 'Alene and Lake Coeur d 'Al ene, and that migrates 
up the St . Joe River system to spaun . 

Collections of fish Here made on tributary streams varying distances 
from the mouth of t he St . Joe River and s cale samples were obtained 
f rom fish caught in the St. Joe River proper . 

Distribution limits of the adfluvial cutthroat trout ~dll be ascer
t ained on the basis of gr01"th studies , s cale patterns and meristic 
counts . 

Project \I . 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 bet"een the Bureau of Conl'11er 
cial Fisheries , U.S . Fish and lTildlife Service , and t he University of 
I daho, and is under the d:ixection of Dr. J.lacPhee . 

The project objectives are as follOl,s : 

1. To deternline the minimum effective concentrations lethal to fish 
sperm of various tOxins vrhich are sublethal to young salmonids 
at the concentrations tested . 

2 . To test the effectiveness of sperm toxin i n suppressing a natural 
squaHfish population . 
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3. To explore and develop any toxins uhich, during the course of this 
investigati on, are noted accidentall y to have detrimental effects 
on the eggs or larvae of the coarse fish utilized . 

The greate r part of Hay Nas involved ¥lith ordering supplies and equip
ment anticipated for the project. A temporary field research l abora
tory l'las c onstructed during the month of June at Rochat Creek, nine 
miles upstream from St . ilaries on the St. Joe River , I daho . 





PUBLICATIONS 

I. Technical Publications 

Gilbertson, R. ~, C. D. Leaphart and F . D. Johnson. 1961 . Field 
identification of roots of conifers in the I nland Empire . For . 
Sci . 7(4):352-357 . 

Hironaka, ].i . 1961 . The relative rate of root development of cheat
grass and medusahead . Jour . Range Ngt . 14(5):263-268 . 

37 . 

Hungerford, K. E. 1962 . Potentials of selected physical resources on 
the Fort Hall Indian Reservation . Chap . I V. lIildlife management 
recommendations Fort Hall Indian Reservation . Idaho BEER Res . 
Report No. 6 . pp . 39-46 . 

Johnson, F. D. , V. H. Burlison and R. L. Guernsey . 1961 . Native 
trees of Idaho . (revised) . U. of I daho Agric . Ext . Serv o Bull. 
289 . 31 pp. 

J ones, T. H . and A. D. Partridge . 1961. The importance of root 
grafts i n oak uilt spread in Hissouri. USDA Pl ant Disease Report
er 45(7):506- 507. 

Loewenstein, Honard. 1961 . Effect of erosion and related disturbance 
factors on site productivity . Proc . Hatershed iIanagement Study 
Conf . U.S . Forest Service and U. of I. pp . 168-174 . 

and F. H. Pitkin. 1961. SOIOO factors affecting 
--s:-:urv=::;i-::va=l-:o"f-p""'l;-:"anted Douglas - fir seedlings . FliR Res . Note No. 18 . 

18 pp. 

~ncPhee , Craig. 1961. Bioassay of algal production i n chemically al
tered 1Jaters . Limnology & Oceanography 6(4) :416- 422 . 

--~:-.-:--' c ondi t i ons • 
Service and 

1961. Fishery habitat as influenced by uaters hed 
Proc . Uatershed iJanagement Study Conf . U.S. Forest 

U. of I . pp . 174-176 . 

0;---;--,--""" and \[. A. Clemens . 
l and Archipelago, Hashington. 

1962 . Fis hes of the San Juan I s 
rJorthuest Sci. )6(2) :27-38 . 

Partridge, A. D. 
oak blocks. 

1961 . Grot,rth and survival of t he oal< Hilt fungus in 
For . Sci. 7(L~ ):306-314 . 

and J. A. Schenk . 1961. 
in-n- o-r-;t""'"h-e-r-n-·Idaho . F\iR Res. Note ;" 19 . 

Dieback of ponderosa pine 
2 pp . 

Tisdale, E. W. 1961 . Ecologic changes in the Palouse. Northlvest Sci . 
35 (4): 134-138. 

1961. Intraspecific variation in Festuca . Annual Re
port of Director, Dept. Plant Biol ogy, Carnegie Institution of 
Hashington, 1960-61. pp. 387-391 . 
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Tisdale , E . \J. 1962 . The ecotype c oncept in range management . Scot
tish Plant Breeding St ati on Record . pp . 1-8 . 

1962 . Potentials of selected physical resources on the 
Fort Hall Indian Reservation . Chap . I II . Grazing and forest re
sources on the Fort Hall Indian Re servation . Idaho BBER Res . Re
port No.6 . pp. 23-39. 

v-!illiams, E. 1 . 1961 . A description report of the samnilling indus
try i n the ten northern counties of Idaho from a survey made i n 
1960 . Himeo . 7 pp . 

Wohletz , Ernest . 
sities of the 
Forestry . 

1962 . Forest research in the Pacific Coast univer
United States . 10th Pacific Sci . Conf., Section of 

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

Carrpccll, J . D • . Gr asslands of tr~ Snake . Ri ver drainage in northern 
Idaho . and.-adjacent vlashington. 

Casey, O~ E.' . The life history of tl:e northern .squawfish in Cascade 
Reservoir. 

Heller, T. H. Studies of medusahead and cheatgrass . 

Haloney, R. B. Jr . A method for evaluating c1.ecay in grand fir . 

Reid , R. G. Inherited deformities in stems of ponderosa pine . 

Williams , E . 1 . A study of the samnills of northern I daho: their 
facilities, production, log procurement and lumber sales . 

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

III . J'liscellaneous Publications 

MacPhee , Craig. 1962 . Biological Abstracts {" 4966, 38(2) : 359 . l'lac-
Phail, J. S . A hydraulic escalator shellfish harvester . 

1962 . Biological Abs t racts 1,112824 38(4):983 . Strick
land , J . D. H. a nd T. R. Parsons . A manual of sea water analysi s . 

1962 . Biological Abstracts {,19083 38(3): 709 . Roach, 
S . 11., J . S . 11 . rlarrison and H. 1 . A. Tarr . Storage and transport 
of fish in refrigerated sea water . 

1962 . Biological Abstracts /,19084 38(3): 709 . Tarr, 
H. 1 . A. Antibiotics in fish preservation . 
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Tisdale , E . yr. 1962 . Role of the universities in education for re
source development . 116th Columbia Basin Inter-Agency Conunittee. 
pp . 39-44 • 

Wohl etz , Ernest . 1962 . Biography of D\fight S . Jeffers . Annual 
Cruise and Alumni Directory, School of Forestr,r, Oregon State 
University, Corvallis . 

1962 . Four-year vs . five - year curricula . Idaho 
----Forester 44: 6-8. 
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~ENDIX!. F • • T. R. EXPERHIENT STATION STAFF 1961-1962 

I. Regular Staff Hembers 

II. 

Ernest Wohletz, Director and Professor (Forest Nanagement ) 
E . W. Tisdale , Associate Director and Professor (Range }illnagement) 
P . D. Dalke , Leader , Cooperative Hildlife Research Unit and Pro-

fessor (Uildlife l'hnagement) 
H. E. Deters, Profess or (Forest }\anagement) 
Minoru Hironaka, Assistant Range Ecologist 
A. D. Hofstrand, Instructor (Hood Utilization) 
J. P. HOlTe , Assistant Professor (Hood Utilization) 
K. E. Hungerford , Professor (Uildlife l-lanagement) 
F. D. Johnson, Assistant Professor (Forest 11anagement) 
HOl1ard 1oeHenstein, Assistant Professor (Forest Hanagement--Soils) 
Craig HacPhee , Associate Professor (Fisheries rillnagement) 
A. D. Partridge, Assistant Professor (Forest J.!anagement--Pathology) 
F . H. Pitkin, Assistant Profess or and Nurseryman 
R. H. Seale, Associate Professor (Forest f~nagement) 
J. E. Schenk, Assistant Professor (Forest Entomology) 
1 . A. Sharp , Associate Professor (Range i~gement) 
Chi- lJuTang, Associate Professor (Forest Genetics) 
E. 1 . Uilliams , Assistant Forest Economist, Jr. 

Research Fell~ls 

R. C. Averett--Fisheries llanagement 
J. R. Crooks--Forest Genetics 
B. G. NcIlvain--Range iJanagement 
R. B. !-!aloney, Jr .--Uood Utilization 
J . R. il'elson--Range Nanagement 
11. H. Ollieu--Forest Entomology 
R. C. Presby--Uildlife Hanagement 
R. G. Reid--Forest Genetics 
H. G. Sha~l--Wildlife ;-ranagement 
S. -!'T. Stroup--Forest !-lanagement 
1 . D. liing- ' Tildlife 11anagement 
R. E. vlood--\'Tildlife i'1anagement 

-X'ENDIX B. SOURCES OF RESLARCH FUNDS AiID arHER SUPPCRT 1961-1962 

1. University of Idaho, Forest, Hildlife and Range Experi ment Station, 
projects in Forest &nagement, Range Jillnagement , lTildlife &nage
ment and l·Tood Utilization. 

2. University of Idaho Special Research Funds for Projects S .R. ll-C, 
27-D, 54, 55, 63, 65, 66, 70 and 80. 
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3 . Boise- Cascade Compa~. Assistance in forest genetics research. 

4. I daho State Depart ment of Forestry . Support for forest genetics 
research. 

5. I daho State Fish and Game Department . Regular support for t he 
lhldlife Research Unit . 

41. 

6. Inland Paper Co~any . Labor, equipment and field accommodations 
for work on tree hybridization, seecUing survival and forest fer
tilization. 

7. National Science Foundation . llatching funds for laboratory renova
tion under the Graduate Research Laboratory Hodernization Program. 

8. Potlatch Forest, Inc. Potlatch Research Fel101'lship and a special 
grant for l10r k on forest site influences on ~lood properties of in
land Douglas-fir and for r esearch on bark-base fertilizers. 

9 . Southern I daho Forestry Association . Financial support for forest 
genetics re search. 

10. United States Bureau of Commercial Fisheries . Funds for research 
on determination and deve lopment of sperm toxins for control of 
undesirabl e specie s of fish . 

11. United St ates Bureau of Land Nanagement. Funds for research on 
s alt-desert shrub ranges , f acilities and assistance for Point 
Springs grazing project, medusahead research and forest genetics 
studies. 

12. United States Bureau of Sport Fisheries and Hildlife . Funds for 
the Hildlife Research Unit . 

13. United States Department of Agriculture. Funds from Regional Re
search Projects rJN-42, \-[-25 and \-l-71, through cooperation of Agri
cultural Experiment Station, University of I daho. 

14. United States Forest Service. Funds for a grovrth- quality study of 
uestern r ed cedar, office space at t he Boise office of the Inter
mountain Forest and Range Experiment Stati on, field living accommo
dations and assistance in collecti on of research material for 
several projects . 

15. United States v·feather Bureau. Funds for research on distribution 
and significance of de1'1 on selected forest sites . 

16. vlildlife Hana gement Institute. Funds for Hildlife research. 
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