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Knowledge of the plant biomass comprising a forest (1,800cm/2) plots, 660 located in aspen (Populus
community is important to many aspects of multiple- tremuloides Michx.) and 400 in red pine (Pinus
use management. Direct measurement of biomass, resinosa Ait.) stands. The stands ranged from re-
however, is expensive and time-consuming to under- cently clearcut to more than 80 years old. Stands
take each time biomass information would be useful, were 20 acres (8 ha) or larger with plots distributed
Fortunately, other measurements that can be made in systematically at 60-ft (20-m) intervals along tran-
the field less expensively or more easily can be used for sects that crossed topographic contours or recogniz-
estimating biomass, able banding in soils or vegetation. All plots were at

Biomass prediction equations based on stem diame- least 20 paces (20 m) from stand edges, and no more
ters have been available for several decades for the than 20 plots were sampled in each stand.
more important tree species. Similar equations for At each plot, we estimated percent cover and
biomass of shrubs and their components have been clipped and separately bagged all plants of each
developed more recently (Ohmann et al. 1976, Brown undergrowth species present. Portions of plants that
1976, and others). With increased application (for extended outside plots were discarded. The bagged
example, estimating browse availability for hares (Gri- plants were oven-dried at 68C for 48 hours and
gal and Moody 1980)), these equations are being re- weighed.
fined and extended and will become more useful for The relation between percent cover and biomass
multiple-use management decisions, such as was first explored with scatter diagrams. Results for
determining the carrying capacity for wildlife of a a large number of species showed that a log-log plot of
habitat in terms of woody browse. Determination of cover and biomass data was linear. This linearity can
wildlife carrying capacity could be more meaningful if, be expressed by the allometric relation
along with better knowledge of food preferences, equa- Y =aX b (1)
tions to predict biomass of ground cover plants could be where Y is plant biomass in grams dry weight and X
developed, is ground cover in percent. We used an iterative

Presented here are biomass prediction curves and nonlinear approach to determine the appropriate
F__ equations, based on percent ground cover for 31 under- parameters for each species. Where sufficient obser-

growth plants typical of upland forest communities of vations were available (arbitrarily set at 15 plots) the
northeastern Minnesota. Perhaps their publication data were treated by species. Where fewer plots were
will stimulate further development and/or refinement available for a single species, species were grouped by
to improve their performance and to extend their genus or treated as miscellaneous fern, herb, and
application to a broader area and a greater variety of shrub groups.
vegetative types (Payne 1974). The solutions for each species (or group) are the a

and b parameters and their approximate 95 percent
METHODS confidence intervals. The program also calculates a

Percent cover was estimated visually for each joint confidence interval for the function (in the sense
undergrowth species present in 1,060 1- by 2-ft that the confidence regions for a and b vary jointly.)
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These confidence intervals are not uniform in the LITERATURE CITED
nonlinear case and cannot be easily described by a

single algorithm. Thus, we present the results graph- Brown, James K. 1976. Estimating shrub biomass
ically to allow users to more easily approximate the from basal stem diameters. Canadian Journal of
confidence interval along various parts of the regres- Forest Research 6(2): 153-158.
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confidence intervals overlapped, the data were com-
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entire data set. Biomass values resulting from use of Brander. 1976, Biomass estimation for five shrubs
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133, 11 p. U.S. Department of Agriculture Forest
estimates on a per-acre (ha) basis. Service, North Central Forest Experiment Station,
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Nonlinear regressions (allometric relation Y = aX b) ofbiomass (in grams) on cover (in percent),
the 95 percent confidence interval about the regressions, the equation parameters, standard
errors of the estimates, and R 2 values for a number of species or species groups from forest
communities in northeastern Minnesota. Equation prediction values are for a 1- by 2-ft (1,800-
am 2) area.
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MISCELLAHEOUSHERBS1 08SERVATiOHS
(number)

Achilleamillefolium ............................ 1
Actaearubra .................................. 2
Anaphalismargaritacea.......................... 1
Bidensconnata ................................ 1
Carexspp..................................... 4
Coptisgroenlandica ............................ 13
Equisetumspp................................. 2
Goodyerarepens .............................. 4
Haleniadeflexa ................................ 1
Hapaticaamericana ............................ 2
Lactucaspp................................... 1
Melampyrumlineare ............................ 1
Mitellanuda .................................. 8
Petasitespalmatus ............................ 10
Polygalapaucifolia ............................ 2
Potentilla norvegica .......................... 1
Rumexspp................................... 2
Solidagospp................................. 6
Taraxacumofficinale ............................ 1
Trillium spp................................... 3
Unidentified .................................. 4
Viciaamericana................................ 13
MISCELLANEOUSFERNS1
Athyrium filix-femina ............................ 8
Cynoglossumboreale .......................... 1
Dryopterisphegopteris .......................... 1
Osmundaclaytoniana .......................... 2
Unidentified .................................. 3
MISCELLANEOUSSHRUBS2
Chimaphilaumbellata .......................... 3
Comptoniaperegrina ............................ 1
Comusstolonifera .............................. 1
Coryluscomuta ................................. 1
Gaultheriaprocumbens .......................... 7
Loniceradioica ................................ 5
Lonicerahirsuta .............................. 12
Ribesspp..................................... 14
1Seegraph,page7.
2Seegraph,page9.
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Biomass prediction equations were developed for some common
ground cover plants from forest communities of northeastern Minnesota.
The allometric function was used to predict biomass (dry weight) with

ocular estimates of percent ground cover of the plant as the independent
variable.

KEY WORDS: Wildlife habitat, nonlinear regression analysis, allome-
tric relations, dry weight, plant ecology,


