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Most forest soils in the Intermountain Northwest have nutrient deficiencies of some kind,

especially nitrogen. (Cole and Gessel 1991; Gessel, Turnbull, and Tremblay 1960) Overstory
f""
I

conifer trees respond favorably following fertilization in the Intermountain Northwest (Moore,
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Mika, Ploeg, Vander 1991). However, knowledge of fertilization effects on understory

vegetation growth in mixed-conifer stands in the Intermountain Northwest is minimal. The

effects of overstory density on understory vegetation response to fertilization in the

Intermountain Northwest is also limited. Information about whether fertilization of understory

vegetation causes species composition. species diversity, and wildlife habitat to change through

time in mixed-conifer stands in the Intermountain Northwest is scarce. Knowledge of the long

term effects of fertilization treatments on understory vegetation characteristics in the

Intermountain Northwest is lacking.

There are many factors that influence productivity of forest plants; i.e. genetics. climate,

nutrition. soil water. (Gessel. Trumbull. Tremblay 1960; Klinka et. aI. 1996) Nutrition is the

only factor that is economically feasible to manipulate for understory vegetation. Plants require

13 essential nutrient elements to grow; nitrogen. phosphorus, potassium, calcium, magnesium,

sulphur. boron, zinc. iron. copper. molybdenum. manganese. and chlorine. Carbon. hydrogen,

and oxygen are obtained from water and air. while the others must usually be obtained from the

soil. (Gessel et. al. 1960; Harris 1992) Many forest soils in the Intermountain Northwest are

deficient in many soil-borne nutrients. Fenilization can be used to remedy this problem. Site

specific fertilization may allow for the deficiencies to be overcome and for increased growth of

r the overstory species as well as the understory species in a forest stand. (Gessel et. aI. 1960)
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Several studies have shown that understory species respond to fertilization in mature

forest stands. Understory biomass responded with a 17 percent increase following nitrogen

fertilization in a ponderosa pine forest in Northeastern Oregon. (Riegel, Miller, and Krueger

1991) Yield of pinegrass increased significantly following nitrogen fertilization in a mixed stand

of Douglas-fir and lodgepole pine in southern British Columbia (Freyman and van Ryswyk

1969). They also found that pinegrass yield increased significantly after applications of a

nitrogen fenilizer and a nitrogen and sulphur fenilizer in an aspen stand and a lodgepole stand in

southern British Columbia. Shrubs were also found to show a slight increase in yield after both

the nitrogen and the nitrogen and sulphur fertilizations, while the forbs showed a slight increase

in yield only with the nitrogen and sulphur application. Total live shoot biomass increased due to

a multi-nutrient fertilizer of nitrogen, potassium, and phosphorus in mature jack pine in northern

lower Michigan. (Abrams and Dickmann 1983) A multi-nutrient nitrogen, potassium, and

phosphorus fenilization significantly increased vegetative cover and herbage production in

maritime pine stands in nonhern Greece (Papanastasis, et. al. 1995). Increases in growth

followed nitrogen fertilization of 18. 25. and 125 pounds per acre for grasses, herbs, and shrubs

in white spruce stands in southwestern Yukon. (Nams. Folkard, and Smith 1993) Repeated

nitrogen fenilization showed no significant diOerences in percent cover in a second-growth

mature Douglas-fir site located near Seattle. Washington. Greater levels of nitrogen fertilization

(50 #. 100 #, 150#,200 #,250 #) funher decreased percent cover of the understory (Prescott et.

a1. 1993). They also found that a sulphur only treatment produced the greatest change in percent

cover, while nitrogen with sulphur increased percent cover more than nitrogen alone (except 50

#) in a Douglas-fir dominated stand near Parksville, British Columbia. It can be inferred from
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these studies that understory vegetation production will change in mixed conifer stands in the

Intermountain Northwest as a result of fertilization.

Nitrogen fertilization has also been shown to change understory composition and species

diversity in mature forests. In a mature 130-year-old Scots pine stand in Sweden, 40 new

understory plant species established themselves after fertilization (Kellner and Marshagen 1991).

Repeated nitrogen fertilization drastically changed understory composition, and changed species

diversity in a second-growth Douglas-fir forest located near Seattle, Washington (Prescott et. al.

1993). They also found that nitrogen fertilization changed species composition and decreased

diversity with greater nitrogen application rates, and sulphur increased diversity alone and in

combination with nitrogen and changed species composition in a Douglas-fir dominated stand

near Parksville, British Columbia.

Several studies have shown that increased overstory density decreases understory growth.

This is due to competition for light. water. and nutrients (Jameson 1967; Nabuurs 1996).

Alaback and Herman (1988) found that percent cover increased for many understory species and

composition changed as overstory density decreased in western hemlock and Sitka spruce stands

near Otis. Oregon. Increased canopy cover decreased understory vegetation cover in Douglas fir,

grand fir, Pacific silver fir, Sitka spruce. western hemlock, western redcedar, and Port-Orford

cedar stands on south-western Vancouver Island (Klinka et. al. 1996). Herbage production

decreased as basal area per acre increased in a ponderosa pine forest in northern Arizona

(Jameson 1967). Understory production and species diversity decreased with increasing basal

area in ponderosa pine stands in the Black Hills of South Dakota (Uresk and Severson 1989).

Composition changed in relation to trees per acre in a ponderosa pine stand near Bend, OR

(Busse, Cochran, and Barren 1996). In this study, I want to see ifdifferent basal areas coupled
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with fertilization affects understory vegetation growth in the Intennountain Northwest. It is

possible that forest managers can manipulate overstory density and/or canopy cover to change

understory vegetation growth. (Klinka et. al. 1996; Alaback and Hennan 1988)

Understory vegetation's growth response to fertilization may be affected by an increase in

overstory tree growth. Several studies have shown that tree foliar biomass increases following

fertilization. (Turner 1977, Turner and Olson 1976) This is a result of both increases in needle

1

production and retention of older needle age classes. (Turner 1979) Fertilization might show

better results in less dense stands. Thinnings coupled with fertilization could be a management l
objective to increase biodiversity, aesthetics, wildlife habitat, etc. One negative concern may be "'l

the impact on fuel loads.
i

Wildlife use understory vegetation in forest stands for a variety of reasons including

cover, nesting, and food. (Stubbendieck. Hatch. and Butterfield 1997; Alaback and Hennan

1988) Many forest stands are also grazed by livestock. Fertilizer application affects yield,

palatability, and nutritive value on grasslands. (Raymond and Spedding 1965) There is usually a

high positive correlation between protein and animal preference. (Freyman and van Ryswyk

)969) Nitrogen (Freyman and van Ryswyk 1969). and nitrogen and sulphur fertilization

applications (Geist 1976; Geist. Edgenon. and Strickler 1974) have been shown to increase the

protein content of understory vegetation. (funderstory production, and protein, can be increased

through fertilization, then more wildlife could be supported. (Idaho Wildlife 1990) Therefore, if

biomass, percent cover, species diversity index values. and nutritive values increase in fertilized

areas then wildlife habitat on a general scale can be said to be improved. This statement is based

on the fact that increased biomass and percent cover means there will be more biomass available

for food and cover. If the nutritive values increase, then wildlife will benefit from more
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nutrition. Ifdiversity increases, then more wildlife species could be supported. Naturally, there

are too many wildlife species to analyze anyone in particular for this study.

Fertilization may not produce statistically significant responses in understory vegetation

growth until several years after application. This study is an attempt to quantify affects a short

time after application and to establish monitoring plots. The IFTNC plans to use these study

areas for a long-term assessment. Understory vegetation may show more response immediately

after fertilization or more response several years after fertilization.

5



METHODS



r
r
r
r
fI'l'I
I
I

r
r
r
r
r
r
r
r
r
r
r
r
r
r

There are a total of five study sites located throughout the Intermountain Northwest near

the following towns; Potlatch, Idaho (University ofldaho Experimental Forest), Bovill, Idaho

(potlatch), Goldendale, Washington (Boise Cascade), New Meadows, Idaho (Boise Cascade),

and Wallowa, Oregon (Boise Cascade). All sites have control and multinutrient treatments. In

addition, Bovill also has nitrogen, and nitrogen and potassium treatments. One hundred meter

transects were layed out with quadrats located every 10 meters for a total of 11 quadrats. New

Meadows and Goldendale have eight transects; 4 per treatment. Bovill has two transects per

treatment for a total of eight. These three sites only have one overstory stand type (Bovill 

mixed conifer, New Meadows - ponderosa pine, Goldendale - ponderosa pinelDouglas-fir).

Wallowa has two different overstory types; a ponderosa pine plantation and a mixed conifer

stand. Both of these have two transects, one in the control area and one in the fertilized area.

Potlatch has three overstory stands; a ponderosa pine plantation, a Douglas-fir plantation, and an

older cedar stand. Each stand type has a transect for both control and fertilized areas.

Four life forms were sampled: graminoids. forbs. shrubs, and understory trees. The

quadrats are 1/300 th of an acre in size. Sampling was conducted in June, July, and August of

1997. Aerial photographs were used to help detennine the exact boundaries of the fertilized

areas. Boundaries were then marked for each treatment at each study site. Each vegetation plot

center was marked with a painted PCV pipe. Variable radius tree plots were established centered

on the vegetation plots. Each measured tree was marked with blue paint at the d.b.h.

measurement point. At the Potlatch location, six one-tenth acre tree growth monitoring plots

were established using the procedures of the IFlNC. All other sites will have permanent plots

established by the respective cooperator.
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Two separate sampling methodologies were used at each non-destructive sample plot:

fIrst, the Inland Northwest Growth and Yield Cooperative I USDA Forest Service sampling

methods was used to more completely describe the understory vegetation community (see

attached fIeld form and procedures); and second, a combination ofdestructive (clipping and

weighing) and non-destructive (occular estimates) plots were used to estimate annual production.

The need to estimate the amount ofherbage in a pasture or forest quickly and accurately

is recognized by most researchers. (Haydock and Shaw 1975) Although measuring yield directly

by clipping is accurate, the limitation is usually that only a limited number are economically

feasible and the method is destructive. (Haydock and Shaw 1975; Tucker 1980; Erixson 1993) In

order to account for all the vegetation variability in plots it is better to have many samples of

lower precision than few samples of high precision. (Haydock and Shaw 1975; Wilm et. al.

1944) Therefore, to reduce the amount of vegetation destruction and time of sampling we have

decided to use the comparative yield method to estimate biomass (visual estimation procedure).

Methodology of the comparative yield method is taken from Haydock and Shaw 1975.

Initially, five reference quadrats were selected which constitute the yield scale against which the

yields ofsample quadrats are rated. Two quadrats (standards 1 and 5) were placed on low and

high yielding areas such that rarely would the dry matter yield of a sample quadrat lie outside

this range. Then a position in the site was selected that had a dry matter yield half-way between

those for 1 and 5. Then standards 2 and 4 were selected that had yields half-way between 1 and

3, and 3 and 5 respectively. Tucker (1980) examined five different methods to estimate yield and

found that this method is the most reliable. This method provides for a greater number of

sample plots compared to using the clipping method. Occular estimates result in a loss of
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individual quadrat precision; however, due to larger sample sizes the precision of the overall

estimate ofsite annual production may actually increase. (Wilm et. ale 1944)

The quadrats were then sampled along the transect lines with ocular estimation ofthe

yield rating placing it into one of the five categories ofthe scale. After all plots had been rated,

the intensive quadrats were harvested and the regression equation ofdry matter yield on scale

rating was calculated. Forbs and grasses were clipped at ground level. The reference unit

method was used to determine the production ofshrubs and understory trees. The reference unit

method uses a clipped twig from the perimeter of the plot which represents between 30 and 100

percent of the average above ground production. This twig then becomes the reference unit to

which all other twigs are compared. Live annual production ofeach shrub is ocularly estimated

to the nearest one percent of its relative weight to the reference unit (Erixson 1993). Several

researchers have found that this method is nearly as accurate as clipping and weighing. (Andrew

et. al. 1979; Kirmse and Norton 1985; Erixson 1993). The only concern is errors associated with
I

mental fatigue. (Kirmse and Nonon 1985) All clipped biomass production was then oven dried

at 70 degrees Centrigrade for 48 hours. (Erixson 1993) The yield for any sample was then

obtained by substituting the rating in this equation. A different scale rating and regression line

was developed for each study site.
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Percent cover and vertical layering procedures are taken from O'Brien and Van Hooser

1983. (Partly to provide data for INGY - Inland Northwest Growth and Yield Cooperative -

models: see attached field form for this sampling methodology)

Data Collection of Understory Plants

Part I. This part provides individual species information. For each of the four plant groups -

understory trees, shrubs, forbs, and graminoids - (overstory trees were also sampled for this part

of the study) up to four species occurring with a crown canopy cover ofat least 5 percent were

recorded. Crown canopy cover was defined as the area ofground surface covered by the canopy

ofa plant.

Canopy coverage for each species recorded was visually estimated and assigned one of

the following coverage classes (Daubenmire 1959):
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Crown canopy cover class codes
1
2
3
4
5
6

Percent crown canopy coverage
5

6-25
26-50
51-75
76-95

96-100
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The vertical diversity ofvegetation on a plot is described by the assignment ofone of

three vegetational layers to each species recorded:

Layer 1 - (0-1.5 ft)
Layer 2 - (1.6 - 6 ft)
Layer 3 - (6.1+ ft)

Confining the species list to only the predominantly occurring plants makes the procedure

fast and easy and still provides a picture of the basic composition of the understory vegetation.

Part II. This part provides plant group infonnation. For each of the three layers previously

referred to, a cover class was assigned to any of the four plant groups occuring on the plot. This

data, combined with the overstory tree data. provides a vegetational profile of the plot. This part

contains the species from Part I as well as other species that do not have a minimum 5 percent of

cover on a plot.

Aluminum rings with a garbage bag inside them were established during the Potlatch

fertilization in the fall of 1997. They were located at all six plot centers, and located on the

fertilization line between the ponderosa pine plantation and the Douglas-fir plantation. Two

more were established on a logging road separating the two plantations; one in the fertilized area

and another in the control area. The last ring was established along the fertilized line near the

older growth cedar stand. These were established to determine how different nutrients in an

operational fertilization were distributed. The bags were collected immediately following the

fertilization. They were then sent to an lab to analysis nutrient content.
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Nutrient analysis studies were conducted for New Meadows, 10, Goldendale, WA, and

Enterprise, OR. Oven-dried vegetation, seperated by life fonn, from each ofthe five biomass

reference quadrats per site, and treatment were ground using coffee grinders in preparation for

nutrient concentration analysis. Not all life fonns were represented per site and treatment

combination. These samples were then sent to an outside laboratory for tissue analysis.
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Field Work

A second field season will be conducted in 1998. The same methods will be used to

quantify understory vegetation characteristics. Percent cover will be measured by individual

species and by life fonn by layer similar to 1997. New production reference quadrats will be

found. Once again forbs and grasses will be clipped at ground level. Shrub biomass will be

estimated using the reference unit method. Ratings will then be applied to each quadrat. This

will result in new annual biomass production equations developed for each study site by

treatment and overstory type. Tissue nutrient analyses once again will be conducted for all the

reference quadrats for Boise Cascade lands. Basal area and DBH will again be measured.

Measurements will be conducted twice at each study site. Sampling will start in June and last

until mid-August. Goldendale, Washington will be measured first, Potlatch, Idaho second,

Bovill, Idaho third, Enterprise. Oregon fourth. and New Meadows, Idaho fifth. The sequence

will repeat for the second measurement cycle.

Two additional sampling procedures will be conducted to better characterize the

vegetation as well as provide data for INGY (Methods taken from the INGY Installation and

Data Collection Procedures bulletin). Vertical sample lines are extended at each painted PVC

pipe (plot center). A 3-D convex polygon is visually constructed for individual shrubs and forbs

plants. The upper and lower intersection points of this polygon with the vertical sample line are

recorded. The second procedure deals with grasses. A 6 inch by 6 inch square frame is placed at

the left tip (direction defined by starting at quadrat one and moving to quadrat eleven) ofeach

painted PVC pipe (plot center). Within this square, projected leafarea (percent cover of the

frame) and average blade height of grasses (all species treated as one) are recorded.
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Data Analysis and Report Writing

Summaries and statistical analyses will be conducted on data collected from the summers

of 1997 and 1998. There will be three major data analyses. The first one is the effects of

fertilization on production. The first component will be percent cover by individual species. All

species occuring on a quadrat. with cover greater than five percent. will be summed by height

layer. All quadrats on each transect per site. treatment, and overstory combination will be

summed and divided by eleven to get an estimate for the transect as a whole. T-tests will be

conducted on a site-by-site basis to see if there is a treatment effect. These methods will also be

used to see if there is a treatment effect using the life form data. The second component is

annual biomass production. Scale ratings will be inserted into regression equations constructed

from the relationship between reference quadrat ratings and annual biomass production weight in

grams. This will result in a estimate of the annual biomass production for each quadrat. These

values will be summed by transect. T-tests will be conducted to see if there is a site specific

difference. Data will be examined between 1997 and 1998 to see if there was more of an

response at Enterprise. Oregon. New Meadows. Idaho. and Goldendale, Washington. Potlatch,

Idaho and Bovill, Idaho will only have a one year response. Data can be compared by treatment

versus control as well as by "prior" characteristics to "after" characteristics following

fertilization in each treatment area.

The relationship between understory production and overstory density will be the second

major data analysis. The first component will relate overstory density to understory percent

cover (all species with cover greater than 5 percent and summed by life form and height layer).

The second component will relate overstory density to understory percent cover by life form as a
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whole by height layer. Finally, annual biomass production by plot (using the regression

equations from above) will be related to overstory density. This will be conducted by use of

regression equations.

Tissue nutrient analysis will be the final major data analyis. All treatment observations

by site, treatment, and overstory type will be compared to see if there is a difference between

mixed fertilization and control for the nutrients applied to the site. For Goldendale, Washington

and New Meadows, Idaho the nutrients analyzed will be nitrogen, potassium, boron, copper,

zinc, molybdenum, and sulfur. For Enterprise, Oregon the same nutrients will be analyzed as

well as phosphorus. T-tests will be used for each site to see if a significant treatment affect

occurred.

It is hoped that this master's thesis will be completed by December of 1998. The defense

should be some time in December.
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APPENDIX B: STUDY SITE SUMMARY SHEETS
(I) Basal area

(2) Average DBH
(3) Percent cover by individual species

(4) Percent cover by life form
(5) Annual biomass production
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lIgll o.l<:Ilption Tl9NR IE Soc 34 IT. 7 & HI M_IIn Boo,. Y_ F.ltitized: 11188

Tl9NRIE SIC 9 IT. 1-6)

E....1tion 4100 Vegel8lJOnllnl' PerenllNllerial
AqlIC:I """"11'_10....g1_Ph,_. m.......u. pha.e (T.7 & 81 60iI cloplI\
Slope P'oudo,lug..........IllIS,mphOl_' _, P""" ~O.. philO IT' 1-6, 10.111 dopl!l

VEGETATION CHARACTERISTICS
T_ I 2 3 4 5 8 7 8
Tr_ Ulllllnulnenl ConInlI U-..-nt ConllOl U_ Conlrol~ ConInlI
SIope~)

Aspecl(-.)

81111 .... 8182 10545 7838 72 73 7455 8545 52.73 8545
A....OBH 1382 948 1151 1153 1212 1247 138 1371

P__C

'

,I"'_I
(bIIId on .-age oIlnllMdu11 _, br pIo\I)

T-3IT3) HlA HlA HlA WA WA WA HlA WA
TI'II2(T2) HlA WA WA WA HlA HlA 409 273
T_11T1) WA WA WA WA WA WA 138 WA
61N1J(SJ) WA HlA WA WA WA 882 341 138
~lS2) HlA HlA 138 20 138 1588 545 HlA
Shr\lb1CS11 818 545 2318 1909 1911 3138 3545 1384
FOIll3(F3) WA WA WA WA WA 1'1110. WA HlA
FOIll2(F2) 477 NIA HlA 409 1091 IJ8 1432 IJ8
FOI1II(F1) 5380 4588 1773 3545 2195 15 5591 4023
G<au3lG3) WA 1'1110. WA WA 1'1110. 1'1110. 1'1110. HlA
Gtus2(G2) HlA 1'1110. 1'1110. 1'1110. 1'1110. HlA 138 HlA
Grln1(G11 30 2795 3411 1127 3411 30 315 2832

P....m_(2nd_.....)
(bIIId on-.gl 01__, by pIo\I)

TIM3(T3) HlA HlA HlA HlA WA WA HlA HlA
TIII2(T2) HlA HlA HlA HlA HlA WA 818 138

'_'fT1) HlA HlA HlA WA HlA WA 1.38 138
61N1J(SJ) HlA HlA HlA HlA HlA 477 138 1.38
SINlZ(82) WA HlA 2384 WA HlA 818 4.09 HlA
S/Nl1(S1) 1091 882 225 2455 1838 34.77 3341 1432
FOIll3(F3) HlA HlA WA HlA HlA HlA HlA HlA
FOIll2IF2) 1 HlA 545 HlA 1155 HlA 12.95 1.38
F0I1I1(F1) 3545 2727 2884 1227 23 1I8 5.45 47.05 2884
G<au3lGJ) NtA HlA NtA HlA NtA HlA HlA NtA
Gtus2(G2) NtA HlA HlA WA HlA HlA 2.73 HlA
Gtal1(G1) 2318 3205 1091 3477 3384 3088 40111 2318

~
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InatalJ&Uon .... M••dowa.l_

"-COVW 1111 ........"
jba.... on-.'""'.Ionn by plDtsl
T,..3(T31 Nil. N/A NIl. N/A NIl. NIl. Nil. Nil.
T_2(T2' Nil. N/A NIl. NlA NIl. NIl. 545 273
T_l(n. 25 NlA 045 114 068 023 159 023
Shnb3(S31 Nil. NlA Nil. Nil. NlA 662 341 Nil.
ShNb21S21 Nil. Nil. 1955 138 138 1523 1114 Nil.
SINll1S11 977 432 1227 1591 1388 1977 238ll 1227
Forb3(F31 Nil. Nil. NlA NlA Nil. Nil. Nil. 023
FlllWIF21 477 Nil. 2.73 Nil. 816 158 1341 138
F0I1>1(F11 37.73 1909 15 1273 1455 1273 3341 2114
0....3(03) Nil. Nil. NlA NIl. Nil. Nil. Nil. Nil.
0....2(021 1.59 023 045 088 091 045 1.82 023
o..s.I(Oll 2409 2727 1138 2727 2162 2832 29.32 2316

"-_12nd ........"
jba....on.-. 01". ""'" by pIolll
T_3CT31 NlA NlA Nil. HlA NlA NlA HlA Nil.
T_2lT21 HlA NlA Nil. NIA Nil. NlA 688 138
T_l(T1l 023 NlA 045 114 088 023 1.38 159
SINl31S3) NlA NlA Nil. NlA HlA 477 1.38 1.38
ShI\Ill2CS2) Nil. NtA 23114 NlA 023 832 477 Nil.
SINlllSl1 8SS 882 1705 15ee 1032 2545 2523 1227
Forb3(F31 Nil. NtA HlA NlA Nil. NlA Nil. 023
FlllWcnJ 318 HlA 009 HlA 818 N/A 1386 138
F0I1>1(Fl1 18114 13114 15 1005 1581 705 3138 1882
Qqss3(G3) HlA HlA NlA HlA HlA NlA NlA NIl.
o..n2102, 055 DoS 045 oee 1:Ill 045 409 023
o..s.11011 125 2818 ll:lll l' 21 l' 5 2727 33&1 1800

8iclmau (Ill • _ producIlon. h • nalur8l1oe1

111_. Dry Mogl\I 1 2 3 4 5 8 7 8
MIud. hlp. 0 377 •• 085 '(_"'IR'2 • 0 8151 12348 78 35 3808 28074
ea.-: hlp o.(l3oM • 4008 '(lAda1l1 (R·2 • 0 8581 4123 3834 8337 3277

2nd ...Ilon • Dry.,.;pl 1 2 3 4 5 6 7 8
lotiud: NIp • 0388 • 4.2«1 '(lndanl (R'2 • 0 lIll81 1152 7568 4588 108.40
Con1IIlI: hlp 0 0.352.4.113 '(IAda••) IR'2 g 087" 12.1 2078 3513 2259
1__• Clta.l Mogl\I

1 2 3 • 5 6 7 8
MlIN: Np • 1.805 ••.045 '(IndaI,,(R·2 0 08221 502.93 31838 15759 1058.•3
Con1IIlI: lrI8fIo 1.125.3.732 '(IndaI.) CR'2 0 0.985) 13407 " ••8 28591 10788

2nd ...Ilon ' Green WlIgIlI 1 2 3 • 5 8 7 8
Uixad: 1.435 •• 125 '(IndaI.) (ftA2 0 0.8791 2829 18117 10767 257.77
Con1IIlI: 1.354 ••.001 '(lnclaul (R·2 0 097', 3082 SO 19 8334 5U8

~--3 _---l ~ ~ ~_J1 ~ -~ ~ ~-~ ~ .~ __JI .----1 -----J .----1 .~_-.J _..3 ~-----1 ------11
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InslaJlaIIon GoldencUle.W.shlnOlon
RllgICl'l C W&shlngIon Qwne,sIIJIl Bo.se CaJeooe T,eolmenl Reg""o (lbsloao) (NoIIOgen 200. POlonium 200. BOton 5. Copper 10. Zinc: 10. Molybdonum 1. 5u11ut 80)
legaIOMCfl;ll_ T5NR14E See I~ (T, I & 3) Mendoan WiUllIIIlolle Yea' F"t1,hzed 1996

T~RI4E Soc 13 fT, ~.4.5-8)

Elevalion 2200 Vegelallon sen"S Po,,,nt molenol
Aspect Habolallype So.ldeplh
Slope AsIIdeplh

VEGETATION CHARACTERISTICS
T,ensed I 2 3 4 5 6 7 8
T,ealmenl Control Conlrol Conlrol Control MulIRIlloent Mu!lnIInenl Mullflulrl8t\l MulIcnutroent
Slope (%1
Asp«:I(%1

Basal area 54 55 6545 60 6545 6727 7091 7273 5636
A_.OBH 1~ 58 1299 118 108~ 1319 1369 1193 1255

Percenl cover (1,llOlIronl
(baaed on .ve'ago '" _odueltp&C..'by pIoIll
T,ee31T3' NIl'. NIA HlA HlA NIA NIA HlA N/A
T,..~(T21 213 136 HlA 68~ 136 NIA 136 N/A
T,..'(Tl) HII'. 409 NIA ~ 73 ~ 73 NIA N/A 136
Stvub3lS3) HII'. NIl'. NIA HlA HlA HlA NIA 136
S/Wub2(5~1 HI" 213 682 NIA NIA HlA 273 273
S/Wubl(SII 4341 2727 21186 1523 ~182 1705 545 2636
Forb3(F31 HI" HI" HI" HI" HlA HlA HlA HlA
FllItl2lF21 HI" HII'. 136 HI" NIA HlA HlA NlA
Forbl(Fll 1773 23111 3lI III 2045 2386 3~ 73 2114 ~591

Grau3(GJI HI" HlA HI" NIl'. HlA NlA NlA NlA
Gt8ss2(~) 341 HII'. HI" NlA NlA NlA NlA NlA
Grall'(G11 1841 545 213 213 409 409 1023 409

Percent cover (~nd ...11_1
(based ona_. 01 ondMduBI spec.., by ploIS)
TIlle3(TJI N/A NIA NIA NlA NlA NlA N/A H/A
Tree2(T21 273 273 H/A 68~ 273 NlA 2.73 HIA
TreellTl) 136 ~ 73 NlA 273 136 NIl'. NlA 138
S/Wub3(53) NlA NlA NlA NlA NlA NIl'. NlA 136
~(S2) 136 213 818 HIA NlA NlA 2.73 273
S/Wubl(SII 4114 ~795 2682 1295 3841 2523 75 22 OS
Farb3(F31 NlA NIl'. NlA NlA NlA NlA NlA NlA
FllItl2(F21 NlA NlA NlA NlA NlA NlA NlA NlA
Forbl(FII 2045 2318 3955 1909 2182 3614 2318 2591
Greu3(GJI NlA NlA NlA NlA NlA HlA NlA NlA
Grau2(G21 341 NlA HlA NlA NlA HlA NlA NlA
GrastI(GII 1841 882 136 273 341 814 75 273

w....
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Inltall.don Goldendale, W.lhlnglon

Petccnl COVet (lsi sess",")
(based on o.erage oIll1e lonn by plotsl
Tree3(T3) NlA NlA N/A N/A NIA NIA HIA NlA
Tree21T2) 136 136 H/A 545 136 NlA 182 023
TrMI(n) HIA 295 159 045 205 045 091 205
Shrub3(S3) NlA NlA N/A HIA H/A H/A NlA 136
Shrub2(S2) N/A 273 864 159 NlA NlA 273 273
Shrulll(SI) 3295 2159 2273 II 82 2205 II 59 386 2545
FClIb3(F31 NlA NlA NlA NlA NlA NlA NlA NlA
For1l2(F2) NlA NlA NlA NlA NlA NlA HIA NlA
For1l1IFI) 1227 1364 2591 1386 1909 2523 1795 1705
(;(aIl3(G3) HIA NlA NlA NlA NlA NlA NlA HIA
(;(01l2(G2) NIA HIA HIA HIA NlA NlA HfA NlA
(;(alll(Gll 2136 682 5 1227 1045 636 1114 773

Percenl COV.. (2nd seiSIOn)

(based on a_age 01 Ill" lonn by plots,
Tree3(TJ) NlA NlA NIA H/A NlA NlA NlA NlA
Tree21T2) 136 273 NlA 682 136 NlA 136 NlA
Treel(Tl1 205 273 182 318 205 045 091 295
Shrub3IS3) H/A N/A H/A NIA NlA HIA N/A 136
Shrub2(S2) 273 136 841 NIA N/A NlA 273 273
ShrubteSl1 ~14 22 OS 2273 932 3636 2068 773 1864
FClIb3(F31 NiA NlA NlA N/A NlA NlA NlA NlA
For1l2(F2) NiA NtA NtA N/A NtA NtA NlA NlA
FOl1IlIFl) 1295 t386 2591 1136 15 1909 1864 1795
(;(all3(G3) NlA NtA H/A NlA NlA NlA NIA NlA
(;(01l2(G2) NlA NiA NlA N/A NlA NlA NlA HIA
(;(olll(Gll 2136 705 386 795 773 1182 866 977

8lOIII011 (ap • ll11III.Iol prDdudlOn. In • nal",allogl
1 2 3 4 5 6 7 8

l111eS1ion-Dry weigh!
Milled 1niIp. 1 359 + 2 228'1nda.IIRA2 .0987) 4262 3390 1545 4102
e-oJ. 1niIp" -0.0646 + 2940"lndosl (RA2' 0965) 8360 3681 46 53 1606

2 3 4 5 6 7 8
2nd .llion-Dry weiglll
Milled 1niIp" 0.08354 + 4 8OO"lndoIs (RA2 • 0 962) 19361 10296 4011 192 99
ConlnlI. NIl" 0462 + 4 133"'da11 (RA2 =0 964) 18177 10619 8593 3722

2 3 4 5 6 7 8
1Ilsalllon·Green weighl
Milled; NIl. 3 509 +2 029'lnc101l1RA2 • 0 994) 29191 23499 11476 27403
e-oJ hap" 3105 + 2 151"1ndall (RA2' 0 9841 34098 15374 190 92 6277

2 3 4 5 6 7 8
2nd eeslion-Greon weiglll
Milled 1niIp" 1 047 + 4 723"1nda1l(RA2 • 0 981) 46064 24588 9629 458 40
Conlrol Inap" 1.390 + 3.984'lndall (RA2" 0.983) 38241 22558 18268 796

.--3 . .3 _.-..3 .. ------3 __--..-J ~.J . -----.l .__---.J _..---3 ~ . __.3 .----.1 ~ -----.J .. _..J ~.-.-J ._. ..3 __..-1 ----.J
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In.tell.t1~n Bovltl, Idaho
Regm. N Idaho Ownot,hlP Potlalch Troalmenl Regime (lbs/acre)
legal l)esalptlon' T41NR2E Sec 19 (T, , & 2) MOlldlO11 Ootle Tr , & 2 Ml.od (Nitrogen 200, Potallium 100, Copper 10, Sull'~ BO. Boron S.

T41NR2E Sec 20 (T, 306. Tf 3 & 4 Con1rol
Tr 5&6 Nlttogoo(200.
T' 7 & 8 N4rOgen. Poaaswm (Nbogen 200. Po1alsAJrn 100)
Veal 'et1dlZecI 1997

Elevallon. 3500 Vegola1l0n serlClI Thuja pllt8ta Paren1 moterial
AIped HabiUlt typo PaChlttll1l8 Sotldeplh
Slopa Alhdepth

VEGETATION CHARACTERISTICS
Tr.-c:t , 2 3 .. 5 6 7 8
Treunent MlIlhnutllent Multnvtnent Control Control Nllrogen NIIfogen NIl< NIK
61ope(~.

AspecIC~)

Basal area '2127 '0909 5636 4721 7636 6909 4909 6364
Avetlge08H ,tI 864 864 '086 '052 1136 '245 1133

PerQWrl covet (11'1011100) , 2 3 4 5 6 7 8
(bilsed on ever. 01 ncSlYldual~. by plot••

TreeJ4T3. NtA HlA HlA N/A HlA HlA HlA NJA

Tr0e2(T2. 11 59 682 iSS 818 8 '8 409 '227 409

T,"I(na all HlA "3 409 HlA '36 HlA HlA
$hnjJ3(SJ) 70s ] ., '21] NJA '36 HlA 705 HlA
Shn4I2CS2) 7S .og 30 4364 '432 2864 4068 '091
$hAb'CS,) 4909 2386 41 !IV s.e !IS ~09 .841 5318 484'
FCltb3(F3) HlA NtA HI'" NlA HlA HlA HlA HlA
FGfb2(F2) HlA HlA HlA H1A HlA MIA 2.73 273
Forb,(F,. 559' 3682 4023 525 5727 4773 4841 3955
Grul3(GJ) HlA H1A HlA HlA NlA HlA HlA tUA
GfasI2(G2) HlA HlA H1A HlA HlA tUA NtA tuA

Grat'(GI) HlA HlA HlA 273 tuA HlA HlA NtA

~ c:owr (2nd session) 1 2 3 4 5 6 7 8
(bated on IMIl19' 01 indMduoI apeaet by plotl)

TJM3(T3) HlA HlA tuA tuA tuA NtA tuA NlA
Tree2(T2) 1636 409 614 682 1364 682 6.82 NtA
T",'(Tl) 213 1,36 2 73 '36 '36 NtA 1.36 5<45
smb3(63) 818 '419 34' 1,36 136 NtA 7.05 HlA
5Mb2(S2) 886 273 1<409 15 888 1932 31.36 12.85
Sh\bl(S1) 4023 1909 3205 4977 3409 5785 45 3818
FOfb3(F3t MIA NlA HlA HlA HlA NtA NtA tuA
Forb2(F2) MIA NtA NlA HlA NtA NtA NtA NtA
fGrbl(Fl. 375 23 '8 4909 4909 !5045 4638 44.32 3886
Grat3(GJ) NlA NlA NlA MIA HlA NtA tuA HlA
GlaI2(G2) MIA tuA MIA tuA NtA MIA NlA HlA
Granl(Gt) HlA tuA NlA HlA tuA NlA NlA HlA

ww
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In.t.nUlon BovtIJ. 1""'0

Percent COVet (lit MUIOn) 1 2 3 4 5 6 7 8
(besocI on lMtoge of lIfe'ann by p$OlSI

Tf883(T3J N/A N/A N1A N/A N/A NlA NlA NlA
Tree2(T2) "82 75 705 705 545 409 '09' 432
Tree'{T1) 773 045 182 364 068 227 1.82 068
Stwub3(S3' 705 909 1213 N/A 136 NlA 105 NlA
Stwub2($2J 614 273 2545 2545 682 2545 4045 1159
Shr\j)l(S') 2727 1727 2721 3136 1971 2614 2932 2386
FOIb3(F3) NlA NlA NlA NlA NlA NlA NlA MfA
Farb2{F2» NlA NlA NlA NlA NlA NlA 273 2,73
FClftJl(Fl» 2932 2213 30 3136 3136 17.73 2955 2409
Grul3(G3~ NlA HlA NlA NlA NlA NlA MfA NlA
Gteu2(02t NlA MfA NlA N/A N/A MfA NlA NlA
Gro"'(O'J 09' 1 14 136 409 , 82 114 0.45 068

Percent COV81 (2nd seSSIOf'l) 1 2 3 .. 5 6 7 8
(baNd on evet. oIllfe 'ann by plotl)
Tf883(T3J NlA NlA NlA NlA NlA NlA NlA NlA
Tree2(T2) '841 545 909 '045 1364 705 1295 545
T"",'(T1» 105 045 205 4 55 2 95 068 341 0 ..5
Shrub3(S3t 818 568 34' '36 136 NlA 705 NlA
SQub2~S2) 15 213 1295 '636 818 1864 2614 1295
Shrubl(S'» 2917 2091 3159 4221 2341 359' 3386 3023
ForD3(F3) NlA NlA NlA NlA NlA NlA NlA NlA
Forb2(F2) NlA NlA NlA NlA NlA NlA 477 MIA
Forbl(Fl) 2917 2318 175 334' 3364 3545 2955 2727
Grau3(GJt N/A NlA NlA WA NlA NlA NlA NlA
Greal2(G2) NlA N/A N/A WA N/A NlA NlA NlA
Grass'(G'~ 25 091 t 14 213 068 25 0.68 '82

BiOm.... (op. 8IVIU8l productlOfl• ..,. notUl'allog)

lit NIIlcln-OIy weigh2 1 2 3 .. 5 6 7 8
Trl&2; _ 5 .(1440 • 3760"lnda11 (R"2 .. 0 993) 2011 NlA
Tr3&4: hlp II 0806 .3.075"tnc1a.. (R"2 c 0.981) NlA 4562
Tr5&6: IMp. -0.502 + 3.798 "lndos. (R"2" 0 993) 1094 2745
Tr7&8: Inap • .0.321 .3.976 "Indo.. CR"2 .. 0.984) 87.09 3052

2nd ...tIon-Ory weigM 1 2 3 .. 5 6 7 8
Trt&2; IMp. ·2064 • ".435~. (R"2 '" 0.926) 1259 205
Tr3U: hlp. ·1430 .'.56O*dosa (R"2" 0.971) 1085 2464
Tr5&6: .,. ••1.350.4380 "Inda•• (R"2 II 0982) 1207 2930
Tr7&8: !nap. 1.071 • 2.350 "taa.. (R"2 II 0.983» 55.36 36.18

lit HUJon.Greenweight 1 2 3 4 5 6 1 8
Tr1&2: !nap. 1.008. 3672Ofrda•• (R"2 .. 0979) 77 91
T13&4: ~ .. ·186 6 + 1888"dau (R"2. 0 984) NlA NlA 28969
Tt5&&.: tsap .. 0 971 + 3.774 "Indu. (R"2" 0982) 4680 2745
Tr7&8: ~. U)87 .3.877 "Inda. (R"2 .. 0.967) 31364 11262

2nd lOII4on-Gteen weiGht 1 2 3 4 5 6 7 8
Tr1&2: 1nDp. 0666 • 3955'tnda1l (R"2 II 0 978) 11066 2177
T13&4: fnIlJt. 0.851 +4 023"IndDSI (R~2 II 0.991) 7794 16827
Tr$&6: 1nDp" 1,197 +3.698 "1nd8•• (R"2 • 0.992) 8087 16998
Tr1&8: Np. 00698 +3.956 .1ncIat.I (R~2 IE 0.984) 43325 26692

,",-----3 ..._.~ ..__J ,"_-1 ~-j ~ ~ ~~ .~-.J ,----1 ._-3 __-.3 .__.3 ------.J ------.-A '~.~~ -------.J ~ ~
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In.tallallon Pollalch. Id.ho
RlllJoon N Idallo
legal DeSCI""1OI'l T<40NR4W Sec 1

ElevatIOn 3200
Asped
Slope

O..,ne,wop Unlv8lslly 0' Idaho IEapo"menlollo.osli
MO"c!IDn 801.0

Vegolahon .eflo' Thuja pllCala
Hobllallypo Chnlonl8 Uf\l!loro

T,oolmenl RegIme Ilbs/aCle) MIXed (Nllrogen 200. Potassium 100, Copper 10, Sulfur 80, ooton 5)
Year FertilIZed 1997

Poront materl8l
Soddeplh
Alii depth

VEGETATION CHARACTERISTICS
T,ansed
Ttealmenl
Slope (%)
Aspect 1%)

Basolllt88
Average DBH

PerC8lll cover (1st IOsslOnl
(based on Ovatage of IndOYoduol speo9' by plol')
Tree3lT3)
Tree2(T2)
Treel(Tl)
Shtub3(S3)
Stvub2(S21
Stvub1(SI1
Forb3lF3J
F0rb2IF2)
Forbl(Fl)
GrasI3(GJJ
Gtlw21G2)
Grassl1Gl)

Percent cover (2nd ...._)
(bosecl on averallo of IndOYIdual SPOCIU' by plot.)
Tree3(T3)
Tree2(T2)
Treel(Tl)
ShnJb3(S3)
SlYW2(S2)
Stvubl(SI)
FOfb3(F31
forb2(f21
Forbl(FII
Gralt3(GJ)
Gr81121G21
GresI'IG')

, 2 3 4 5 6
Munonull"'"1 Conlrol Conlrol Munlllulflanl Control MuttlllUl.lUnt

203 604 25091 '682 2136 <4227 4591
'298 153 253 331 <485 <4<43

NlA NlA N/A NlA NlA NlA
NlA NIA 136 273 N/A NlA
N/A 135 NIA NIA N/A N/A
N/A NIA 136 1217 136 N/A
614 341 4159 II 59 225 2455
955 409 3886 5318 2795 3068
N/A N/A NlA NIA N/A NlA
NlA N/A NlA NIA NlA NlA

1636 955 6023 68B6 5591 4705
NlA NlA NlA NlA NlA NlA
NlA NlA NlA NIA NlA NlA
N/A 136 818 1432 1568 30

NlA NlA N/A NlA NlA NlA
NlA 136 273 273 NlA NlA
NlA 273 NlA NlA NlA NlA
N/A 341 <477 '<477 '36 NlA
886 NlA 3886 1636 2386 375
818 955 409' 5' ,<4 3205 4091
NlA NlA NlA NlA NlA NlA
NlA NlA NlA '36 NlA 5<45
'5 955 78'8 68 '8 65<45 6273

NlA NlA NlA NlA NlA NlA
NlA N/A NlA NlA NlA NlA

'36 '36 8'8 '227 23 '8 2659

w
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Inllallallon Wall_a, O"lIon
Region NE Oregon Owne,sh'l' 80lse Cascade T,eotment Raglllla
logol Descrlj)liOn T3NR41E Sac 41T, 3 & 4) M81od'Dn W>U,omelle Year Fartdlzacl

T3NR41E sec 2 IT'll
T3NR41E sec 11 IT' 21

Elavollon 4000 (T, 3 & 4)13700 IT' 1 & 21 VogelotlDn _lOS Aboes grand,s Paronl mOI81181
Aspect HBllrtol typo SO~""pth

Slope Ash doplh

VEGETATION CHARACTERISTICS
T,DMOCI 1 2 3 4
T,elllmenl Multnulrl8fll Conlrol Control MuDrnulnenl
Stolle 1%1
Aapacl 1%1

8osolllfoa 5429 6286 3733 3467
Average08H 794 788 589 617

Percent awer (1 slsesslClI'Il 1 2 3 4
lboaod on _age of IrlCIlVoduallP8Cl81 by pIotl)
Tree3(T31 NlA NlA NlA NlA
TIH2IT21 321 NlA 2 4
T...1ITll NlA NlA NlA 1
SINl3(SJI 107 107 1 1
SMAI2(S21 4125 4196 9 145
Slvub11S11 2357 3375 235 275
FClIb3(F31 NlA NIA N/A N/A
Forb2(F21 1732 1393 1867 3
Forbl(Fll 5143 5143 585 545
G,...3(G31 NlA NlA NlA NlA

Gr8Ia2(G2' NlA N/A NlA NlA
Greul(G11 2036 375 19 275

Porcanl_ (2nd aeillioni 1 2 3 4
(baled on Il'Itlnlg8 of indnridulllljlOCiel by pIotl'
TIe03(T31 NlA NlA N/A NIA
Tree2(T21 321 NlA 2 6
T...1(ft) NlA NlA 1 NlA
Slvub3(SJI 107 107 1 1
SlNl2(S21 3911 3964 10 9
SIwlAl1(S1) 31.07 2679 29 34
FClIb3(F3) NlA NlA NlA NlA
FlIlll2(F21 857 1929 55 3
Forb1(F1) 4929 4982 555 57.5
GraII3(G3) NlA NlA NlA NlA
ar.112(G2) NlA NlA NlA 1
GreuI(G11 1929 214 16 315

~
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Inltallallon wan_a, 0r1Ig0n

p__Iial IClssionl 1 2 3 4
(based on a_age of 1&1. form by pIoIsl
Troo3(T31 NJA NJA NJA NIA
T,.,.2(T21 125 NJA 2 517
Tree1(TtI NJA NJA 033 I
ShnAl3(S31 107 107 I I
SInG2(S21 2875 3321 75 16
ShrWI(S11 1732 1821 1483 1917
FOfb3(F31 NJA NJA NJA NJA
Fclltl21F21 2068 2036 1667 4
Fclltll(FII 375 34 29 38 33 3933
GraaS3(G31 NJA NJA NIA NlA
Graaa2(G21 182 036 133 633
Graasl(GII 2143 1125 185 315

Percent covet (2nd s.s.-I 1 2 3 4
(balClCl on llYerege of 14. lorm by plots,
Tree3(TJI NlA NJA NJA NIA
Tree2lT21 321 NJA 2 417
TreellTtI NlA NlA I 25
ShnAl3(S31 107 NlA I I
Shrub2IS21 3125 3161 85 145
Shru!l1(SII 2625 2946 225 19
Fortl3(F31 NlA NlA NlA NlA
F0rb2(F21 gil 14 II 5 433
Fclltll(Fll 30 3589 345 3933
GraaS3(G31 NlA NlA NlA NlA
Graaa2(G21 1161 038 433 9
Graasl(Gll 1554 75 15 2567

Iliamul (lIlI' annuol ptOdudlCll'l. In • nalwDlloV1 I 2 3 4

'II _lion-DIy w.igh!
T, 1: ~. ".540. '.581"CIa"IR"2' 0 9751 1127
T12: nep. 0942. 397."tlcIa.. (R"2. 09991 '6903
T13: hlp. 0.146 • 339' • hdass (R"2 • 0 9691 10977
Tr.: hlp" 008'9.378' • hdass (R"2 .09731 2695'

2nd MIIlon-OIy welghl I 2 3 •Tr 1: hlp. -0833. '.650"cIa.. IR"2· 09911 4803
T12: nep. 0.768. 3.78'"hclaI1 (R"2" 0.9921 9596
T13: hlp. 1.12•• 3511 "hdass(R"2. 09271 51 '2
Tr.: nep. 0.217 • 3406 • hdass (R"2 • 0.9771 '03 71

ll1l11Alon-Green weighl I 2 3 •T, 1: NIl" -0 110 ••.888"hcla1s (R"2 • 09871 697.70
T12: hlp. 001857 •• 666"hcla1s IR"2' 0.9931 69794
T13: hlp. 3558.2393 "lnclus (R"2 • 0.9871 56357
Tr.: hlp. 0211 •• 561 "hdass(R"2. 09911 134217

2nd Mssion-Green weighl , 2 3 4
T,,: nep. 1.03. '.378"dan(R"2. 09861 22516
T12: ~. 2.446.3 244"tlc1a11 (R"2' 09951 36956
T13: nep. 0.339 • 4.187 ""'dIal (R"2 • 0.9751 25339
Tr.: rn.p. uao ••.165 "hdass (R"2 • 0.960) 411 29

W.....
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Inltallatlon PDtlatch, kJaho

Percom cove' (I st $eSlIOn)

lbo.ed on overage of Ide'ann by plots)
1'883(T3, NlA N/A NlA N/A NlA NlA
Tree2(T2t NlA 023 023 409 136 NlA
"eel (Tt t NlA 159 NlA 205 NlA NlA
ShrW3(S3t NlA NlA 136 " 14 NIA NlA
Shrub2(S21 477 341 325 1091 2068 1977
Shtubl(S11 636 636 2523 4023 2273 2932
FOfb3(F3) NlA NlA NlA NlA NlA NlA
ForW(F2) NlA NlA NlA NlA NlA 023
Forb1(Fl) 1273 682 4227 4432 3295 2932
GraSl3(G31 NlA NlA NlA NlA NlA NlA
Grats2(G2t NlA NlA N/A NlA N/A NlA
GrasslCOII 04S 136 15 1909 2682 2523

Percent cover (2nd IelslOt'll
Cbased on IIYeJeoe Of Ido form by plots,
T,ee3(TJt NlA NlA NlA NlA N/A NlA
1r002(T2) NlA 136 273 136 N/A NlA
T,..I(l1) 04S 273 N/A 023 NlA N/A
Shrub3(S3) N/A 3 .. 1 417 13 oil 1 136 NlA
Shnlb2(S2' 614 NlA J159 1295 2159 2932
Stwbl(S1} .~ 636 325 3136 2523 3136
Forb3(F3} NlA NlA NlA NlA NlA N/A
FOlb2(F2) NlA NlA NJA 136 N/A 545
forbl(Fl) 909 795 6023 420!:> 4.32 4432
Grass3(G3) N/A NlA N/A NlA NlA N/A
Gta1S2(G2' N/A NlA NlA N/A NlA NlA
Gtassl(G11 205 , 59 "59 11 59 2318 29 32

Biomoll
2 J 4 5 6

lit loulOn-Dry weigh'
CodBr Ino;I D .() 137 + O.819°elass(R-2 "0 963} 161 148
D fr. hop D 2559 + 0.799-cia1l (RA2" 0 982' 7624 11414
Pondo pine. !nap =009948 • 3 124 "Indass IR A2 .. 0971) 6295 6715

2 3 4 5 6
2nd leillian-Dry weigh'
Cedar: !nap D -1.615 + 132sod8asIR-2" 0901) 563 333
D tr. lnop II 0.125 .4023"IndDs1 (R"2" 0 964) 19737 17829
Pondo pine W1p"-1 511 • 1.508" d8II (RA2 II 0972) 5030 5340

2 3 4 5 6
ht seslion·Green weight
Cedar: tnop II .0 248 + 3056-.ndsss (R"2 .. 0976) 2532 1399
or..: map II oil 444 + 1630"tnclass (R"2" 0 996) 27958 28924
Pondo pine ap II -,42.,592 ° class (R"2 I: 0 970) 25600 28133

2 3 4 5 6
2nd session·Groen weighl
Cedar: ~ It.() 177 • 4107"l:nclas. (RA2 =0993) 3596 1935
o fr. hlp. 3224 + 1.117°clos. (R"2" 0 957) 57570 S13 85
Pondo pine hlp a -<1.189 • oil 4S5 °lndass (R"2 II 0 984) 22869 25838

____ .3 ~_--ill ~----3 .. __J __-----H ~ --3 -----.J ___.J "_ ------lI --._--~ ______3 __--.J _---.3 --J ".~._] ___.-3 ~~ ~
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APPENDIX C: TISSUE NUTRIENT ANALYSIS SUMMARY FOR 1997
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NUTRIENT ANALY$I$ SUMMER OF 1997

NUTRIENT ANALYSIS DATA FOR SUMMER OF 1997 FOR BOISE CASCADE LANDS.

At B Ca% Cu Fe K% Mg% Mn Mo NOlo Na P% Zn
1 Enter MxFOlb 1 541 35.6 1 17 852 279 369 0,192 215 1.67 1.64 220 0.5 45.1
3EnletMx Forb Ctrt, 373 272 255 652 319 431 0,211 135 2.99 1.83 101 0.588 79.8
3EnlerMx Forb Ctrt 2 151 671 0324 335 215 2.18 0116 29.9 0.246 0.71 364 0064 26.1
5EnlefMx ShrubCtrll 307 279 0919 599 479 1.18 0.152 75.1 0,524 2.23 321 0.321 86.2
5EnterMx Forb CIr11 158 244 0875 7.26 154 446 0.213 65.3 1.66 2.69 72.6 0,368 150
4EnterMx Forb CIrt 1 32.1 122 0.499 4.95 43.6 2.99 0.108 29.7 0.96 1.27 37.2 0254 123
4EnterMx Shrub Ctrll 35 33.2 1,41 5.91 58.6 1.06 0.219 127 0,99 2 22.1 0.396 146
3EnlerMx SluubFerl1 257 288 1.56 7.2 21S 2.S 0.172 182 1.72 1.78 901 0.364 66
5En1erMx Shrub Fertl 801 58.1 1.41 4.73 88.5 1.3 0.147 97.7 1 2.09 31,4 0.24 85.3
4EnterMl( Grass Fertl 157 4.02 0186 1.72 30.9 1.86 0.042 27.2 1 0.909 29.8 0.193 40.4
4EnlerMx Shrub Fertl 49.7 34.8 1.13 6.81 58.2 1,29 0.167 92.5 0.628 1.88 51.8 0.316 84
3EnlerMx ShrubCtr11 256 224 0848 609 43.2 1.81 0.212 214 1.86 208 301 0.368 47.5
4EnlerMx Forb Fert 1 141 137 028 472 26 1.81 0.096 22,4 1.01 '47 215 0.097 17.9
4EntetMll ForbCtrt 2 204 14 I 077 277 197 281 0.096 112 0.764 0802 69,4 0454 70.4
3EnterMx FOtb Fert 1 519 258 167 93 JG2 441 0.18 124 2.28 2.06 184 0.428 40
2En1erMx Grass Clrl2 175 437 0208 0636 329 136 0.064 864 1 0.913 201 0.154 20
4EnlerMx Forb Fert 2 526 109 0424 214 57 209 0155 839 146 0.87 44.3 0159 56.6
3EnierMlC Grass Fert2 135 269 0159 0431 244 0869 0066 624 0459 0.591 2'9 0.073 109
2EnterMx FOtbCtI1l 179 207 , '9 643 173 435 0254 684 2.7 172 876 0445 45.6
1EnterMx Forb Fert 2 26' 324 I 19 428 209 349 0164 118 107 1.62 873 0.349 27.2
2EnterMx Forb Ferl1 165 212 096 538 '62 J 24 014 845 0.896 1.51 84.6 0.321 21.9
5EnterMx Grass Fer11 46 I tJ 3 0283 607 691 362 0074 635 2.29 1.12 576 0295 27.2
2EnterMx Forb Fert 2 110 142 0725 436 799 237 0123 782 102 1.21 769 0.195 27.5
4EnlerMx Shrub Fert2 644 414 135 5 11 695 105 0122 116 0.808 1.37 41 0.285 126
4EnlerMx ShrubCtrt2 339 269 0879 599 469 0789 0.129 82 0.497 1.1 40.4 0.196 84.2
SEnterMx ShrubCtr12 49 47.9 106 588 593 1.07 0.149 77.1 0.519 1.5 53.1 0.278 94.9
SEnterMx Shrub Fert2 48.4 57.1 132 368 553 0,837 0.172 117 0.454 1,5 34.9 0.178 60.4
5EnterMx forb CtII2 122 24.6 173 305 995 263 0.151 706 2.03 1.4 66.5 0.523 39.8
5EnlerMx Grass Fert2 188 2.95 0205 0723 217 113 0.035 49.5 1 0813 293 0.166 33.1
1EnterMx Forb Ctt11 390 23.1 114 619 322 555 0.258 126 1.21 1.82 101 0.426 57.6
2En1etMx Grass Ferl1 22 8.43 0.229 5.16 43.3 2.47 0.069 41.2 1.18 1.33 59.1 0.233 36.4
5EnterMx Forb Fert 1 81.5 34 0605 5.85 938 3.54 0.132 64.4 3 2.08 41 0.252 30.4
3EnterPn GrassFert2 36.5 8.13 0.461 1.11 48.4 2.38 0.108 101 2.89 0.931 27.3 0.199 43.5
3EnteIPn PineGrass 1 12.6 7.52 0228 0.828 33.5 1.18 0.066 44.5 6.18 1.11 19,5 0.158 19.7
2EnterPn PineGrass 1 14.7 5.74 0.151 1.64 33.3 1.91 0.053 75.9 1.39 137 205 0.201 15.7
4EnterPn Shrub Ctr12 42.2 38.8 1.18 6.23 57.2 1.65 0.132 131 1.94 1.55 22.4 0.251 112
3EnterPn Forb Fer12 90.8 20.8 0.899 4.79 17.8 2.19 0.088 61 0.944 0.781 47.7 0.208 23.9
4EnterPn ShrubFeJ12 10.7 22.4 0.623 608 15.9 1.21 0.112 51 0.854 0.526 41.9 0.198 24.7
5EnterPn FOtb Ctrt1 10.9 11.8 0.237 501 19 1.38 0.141 12.5 0.842 125 238 0.079 13.8
5Pnd shrubPine Clrtl 58.6 23.6 1.34 5.1 606 1.29 0.217 104 1.07 1.74 393 0.313 102
2EnterPn FOlbCb12 9.29 13.1 0583 7.14 15.5 1.06 0.11 55.1 2.79 0.334 18.5 0.13 44.1
1Pnd Pin FotbFel11 169 35.2 1.25 7,18 126 3.87 0.117 205 1.92 2.3 92.5 0.329 38.9
5PndPin ForbFert 2 65.7 36.2 0.778 938 63.3 3.05 0.168 84.1 4.93 1.37 42.6 0.366 61.8
4PndPin GrassFert 1 17.2 6.91 0.182 249 333 2.45 0.072 44.1 2.74 0.96 40.4 0.195 32.1
4PndPin FOtbFertl 23.5 19.2 0424 5.97 404 2.45 0.141 32.5 2.01 1.4 22.8 0.175 27.3
SEnt shrubFRritFert2 10.1 14.1 0.333 31 24.6 2.02 0.135 14.7 0.507 0.917 23 0.299 12
5PndPin Grass Ctrl1 13 3.56 022 1.36 30.9 1.94 0.099 37.4 6.78 1.08 41.7 0.245 13.7
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NUTRIENT ANALYSIS SUMMER OF '997
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4PndPine CntrfGrass' 424 51' 0244 442 48 271 0087 788 2~61 0.835 548 0281 107

4PntlPine CntrfFo,bl 293 '52 0736 828 434 247 0186 53.8 268 1.58 39,2 0.259 148

5PndPine FertGrass' 142 432 02'9 '84 352 19 0.072 50 533 1.21 43 0.216 412

5EnterPn CntrlGrass2 199 471 0186 094 37.9 106 0.074 47.1 3.85 0.851 85.6 0.12 40.2

3EnierPn CntrfGrass2 57.7 6.27 0383 127 52.3 1.14 0.077 104 0.926 098 129 0.148 323

3PndPine CntrlShrubl 19.6 235 102 569 343 1.83 0.208 33.6 304 1~47 107 0.43 136

lPndPine FertGrassl 9.06 566 0125 205 253 174 0.052 50 2.94 0.88 505 0.14 1280

5EnterPn CntrtShrub2 375 62.3 197 434 642 2.8 0.251 71.4 1.5 167 61.1 0.128 48.6

2EnterPn FertFOfb2 113 8.09 0.295 3.6' 26.1 1.54 0.16 21.8 0.424 0.723 18.7 0032 84.9

lPndPine CntrlGrasst 103 1.77 0.12 0948 58 1.24 0.046 84.4 2.28 0.716 121 0.179 626

2PndPine CntrtGrass 1 51.5 5 0.372 1.76 48.7 2.31 0.084 72.7 1.47 0.98 584 0.262 50.9

3EnterPn dCntrfForb2 10.7 15.1 0.708 891 21.5 1.13 0.145 84.3 9.84 0.483 27.1 0~108 87.9

3PndPine CntrlGrassl 149 2.69 0141 U5 31.2 1.57 0.05 28.6 1.64 0.916 343 0189 20.9

5PndCnll IGrassFlowr2 17.8 12 0209 1.53 42.2 0.58 0.098 58.5 8.05 0.97 67.5 0.115 35.8

2PndPine CntrlFOtbl 179 223 1 1 621 119 2.45 0.229 129 1.93 173 74 0.382 32.6

5PndPine EnterShrubl 253 232 133 446 495 607 0.231 26 0.886 328 44.7 0.362 27,3

5GoldCnl riGrass2nd 578 46 0325 0849 499 109 0.103 124 1.87 1.01 292 0.145 116

3GoidFer IForb2nd 403 274 0592 497 376 248 0.142 918 0672 1.07 473 0.09 130

SGoldFer IForbFlawer2 618 268 0581 106 664 286 0166 676 2 01 185 441 0.252 332

5GoldFer 1ShfUb2n~ 394 183 123 36 472 104 0232 78.9 101 167 217 0.153 116

3GoidFer tForbFlower2 968 53 0594 87 803 266 022 174 0805 1.89 39.2 0.199 140

2GrassGo IdFert2nd 204 81 0162 373 443 257 0068 932 1.48 187 295 0.111 334

5GoldCni riShrub2nd 252 " 9 098 371 383 13 0.'39 618 1 18 167 22.6 0.193 44~2

4GoldFer tShrub2nd 232 119 0638 25S 246 0811 0163 747 12 0908 388 0109 27.8

2GoldCni rfGrass2nd 154 525 0.82 '42 108 0607 0057 102 139 0.675 282 0133 814

3Golden! rlForb2nd 738 20' 087 338 779 1 72 0196 77.4 127 1.73 291 0155 83.8

SGoldFer tForb2nd 457 58 .. 0846 131 204 34 0164 102 239 1.33 86,8 0.145 33.7

3GoJdFer IGrass2nd 732 289 02'5 256 559 , 67 0051 74.6 0.738 121 45,6 0.095 27.2

4GoldCnl rlShrub2nd 687 122 073 26' 666 0.7 0.172 67.4 0722 0629 277 0.128 71.8

4GcmiFer tfOtb2nd 536 752 097 586 579 225 0277 161 1.33 1.6 32.7 0138 24.2

2MeadowF ertForb2nd 602 164 0548 298 433 1.34 0.143 75 0743 0.683 84.4 0038 334

3MeadowF enGrass2nd 11.3 485 0137 099 28.1 121 0.031 89.6 0.473 0.468 30.9 0.075 309
4MeadowC ntrfGmss2nd 66 4.34 0.356 0.84' 83.9 1.31 0.075 167 0.897 0.98 62.5 0.12 247

5MeadowC ntrtShrub2nd 59.7 44.2 2.09 5.24 63 0.762 0.174 150 0.6 1.71 35.2 0.227 228

5MeadowF ertForblst 253 29.6 0.504 3~88 31.7 3.15 0.07 68.2 1.89 1.22 43.8 0.129 42.4

5MeadowC nl1lGrass2nd 375 6.47 0.336 0737 48.8 1.34 0.089 49.3 0.627 1.13 21.3 0149 241

4MeadowF ertStuub2nd 55.7 49.9 1.56 487 583 0.81 0.223 149 0.737 124 51.2 0.173 500

2MeadowF ertForbFlow2 128 26.2 0.831 4.65 90.1 0455 0.13 88.9 1.51 1.03 152 0.053 53.4

3MeadowC ntrlGrass2nd 29.4 4.29 0303 0.769 35.6 1.36 0.085 194 0.561 1.28 20.5 0.149 141

2MeadowC ntrlGrass2nd 35.3 8.2 0.294 07'5 41 1 0.087 251 0.253 0.907 113 0.098 61.5

SMeadowF ertShrub2nd 56.3 85.1 1.51 532 602 239 0.146 127 302 2.05 385 0.229 146

SFertMea dowForbFlowl 30.7 51.7 0643 901 81 323 0.184 103 5.36 2.38 44 0.447 455

3MeadowF ertShrub1st 17~1 20.7 198 7.31 62.7 1.53 O~299 189 0.855 2.9 27.7 0221 377

1MeadowF enGrassls, 86.3 35,2 0344 212 847 17 0.101 380 1.71 238 63.4 0.209 92.9

2MeadowF ertFOIblst 101 197 22 814 963 2.98 0.222 65.9 1.2 2.12 485 0.146 32.2

3MeadowF ertGrasslsl 259 31 0.403 1.59 589 2~6 0.144 194 0.742 2.19 325 0.16 80

2Fet1Mea dowGrass1st 22.9 21.2 0452 334 45 1.68 0.068 901 25 1.77 48 0.113 148

2MeadowC nl1lGrasslst 27 6.74 0351 128 382 133 0.087 110 0517 1.14 832 0.122 19.6

5MeadowS hrubCntrt1st 78.5 35.5 2~41 69B 885 148 0.265 173 0743 2.16 52.4 0.385 132

4MsstlowF ertGrass1st 52.4 66.8 0924 965 932 3.59 0.277 267 2.29 1.93 63.2 0211 51.2

5MeadowF ertGrass1st 55.1 3.67 0.392 097 45.9 2.04 0.077 63.7 0~934 214 36 0.231 185

__J . J -_.~
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Ijj !"'::::iJ 1:...·00 !"'sJ ! :i! "'eil 1'::iJ [:'00 !'';i] 1'':'00 1...·00 ""it r.::··@ 1",'iJ

4MeadowC
5MeadowC
4MeadowF
4MeadowF
4MeadowC
3MeadowF

Abbreviations

nlrlGrassIsl
nlrlGrasslsl
er1Forblsl
er1GrssFlowl
nirlShrub2nd
ertGrssFlow2

160 524 0449 0894 931 1.21 0.078 107 0.895 1.14 36.2 0.174 129259 216 0419 986 523 289 0.117 113 4.09 1.25 25.6 0.218 49.8296 238 0433 462 61 1 261 0.101 393 2.14 3.59 34.4 0.181 59.4413 221 0355 299 375 1.08 0.129 121 0.719 1.8 35.4 0.245 177192 189 0209 275 297 0.585 0.133 112 0.549 1.5 19.1 0.138 58.628.3 5.24 0.134 282 556 0.221 0.039 146 1.27 0.668 28.5 0.09 33.9

Enter. Enterprise. Oregon
Mx - mixed·coniler Sland
PnlPnd • ponderosa pine plantalion

Meadows· New Meadows

GOld· Goldendale

Fert·'er1i1izalion
elrl - control
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