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Abstract.--The utility of the fuel plantation concept, i.e.

the production of biomass for fuel purposes, on marginal lands

hinges on the ability to regenerate after harvest at minimal cost.

Black locust coppices readily; the wood has a high heat equiva-

lent; it fixes nitrogen; and it can be established by direct seed-

ing on surface mines in the Appalachian Region. In 1979 a project

was established to study the nature of black locust coppice, and
to test several cultural treatments on north and west aspects

after harvesting a 5-year-old stand of saplings on surface mine

spoil in eastern Kentucky. The treatments_included fertilization,

application of foliar insecticide (Orthen_, and a combination

of fertilizer and insecticide. After one year the greatest cop-

pice production (6.3 MT/ha) occurred on the west aspect in plots
treated with insecticide and fertilizer. This treatment resulted

in a 50 percent increase in biomass over the control plots, but

it was not significantly different from the insecticide treatment,

which ranked second. This may suggest that elimination of the

locust leaf miner, which greatly reduces photosynthetic area, may

significantly increase black locust biomass production in the

southern Appalachians.

Additional keywords: Coppice, sprouting, black locust, Robinia

pseudoacacia L., hardwood, fuel plantation.

Plantations of highly productive woody species harvested on short rotations

of 5 to 20 years have been proposed as a source of biomass for combustion in

steam-powered electric generators or conversion to other forms of fuel, thus

easing our reliance on fossil fuels (Szego and Kemp 1973). Species which pos-

sess high juvenile productivity, high caloric values, and coppice after harvest

would be likely candidates for fuel plantations (Inman 1977). Species which

meet these criteria and can be grown on marginal sites may be of greater impor-

tance. Since fuel plantations would compete with agricultural crops for the

use of land, areas marginally suited for agriculture would be more readily

available for fuel plantations.
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Such areas are currently available throughout the eastern United States

as a result of surface mining for coal. Crop production on these areas after

reclamation is generally low and forest use would be more appropriate° Black

locust (Robinia pseudoacacia L.) has shown good survival and growth on surface
mines in the eastern United States.

Black locust is also a promising species for fuel plantations (Carpenter,

Graves and Eigel 1979). It can be established readily by direct seeding and

dominates many spoil areas within two years (Ruffner 1978). After harvest, it

produces vigorous sprouts (Lust and Mohammady 1974). The heat content of black

locust wood is higher than most species, even at a young age. Black locust is

also a nitrogen-fixing species which minimizes, if not eliminates_ the need for
sustained nitrogen fertilization.

In 1978 we initiated a project to study the production of black locust

biomass on surface-mined sites in the Southern Appalachian Region° As a part

of this project we harvested a 5-year-old stand of black locust to study the

ability of this species to coppice and its biomass production on a surface mine

in eastern Kentucky. This paper reports on the nature of black locust coppice

and biomass production after one year.

METHOD S

In March 1979 plots were established to measure coppice regrowth after

harvesting a 5-year-old black locust stand on lands of the Falcon Coal Company

located in Breathitt County, Kentucky. The study site has an average slope of
30 percent and plots were established in 3 slope positions on both north and

west aspects. The original black locust stand averaged about 12,000 stems/ha

and was established by direct seeding in 1974. At the time of harvest the

locust saplings averaged 3.1 cm in diameter and 2.6 m high.

The parent stand was harvested in 12 x 48 m strips. Three strips were

harvested on each aspect separated by 9 m unharvested strips. Within the har-

vested strips 12 x 12 m plots were established to study the effect of aspect

and seVeral cultural treatments on coppice production. Half of the plots which

constituted a block were located on the north aspect and the other half, the

second block, were located on the west aspect. Within each aspect, 12 plots

were equally divided into 3 slope positions separated by the 9 m buffer strips.

Within each slope position 4 treatments were assigned at random: i) annual

broadcast NPK fertilization (1--6-32-8) at the rate of 338 kg/ha; 2) monthly

foiiar application of Orthen_insecticide to control leaf miners, at a rate

of 20 kg/ha; 3) combination insecticide/fertilizer application at the above

rates; and 4) a control where no treatments were applied.

Each 12 x 12 m overall treatment plot was subdivided into four 6 x 6 m

plots to study biomass production. In October 1979, a randomly-selected sub-

plot was harvested to determine above-ground biomass production. The remaining

subplots will be harvested in similar fashion at the end of the next 3 growing

seasons. Harvested plant material was separated into woody and foliar compo-
nents and biomass was computed after ovendrying at 60°C for a period of one

week. Subsamples of the harvested material were chosen to determine heat con-

tents with an adiabatic calorimeter at a moisture content of approximately 20
percent.
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In order to study the nature and vigor of black locust coppice, 108 stumps
were selected for continuous observation. The stumps which were chosen repre-

sented a cross section of small, medium, and large stumps throughout the study

area° The vigor and growth of sprouts originating from these stumps were fo]-
lowed during the 1979 growing season.

RESULTS AND DISCUSSION

The appearance of sprouts in our study plots lagged 3 weeks behind normal

bud break for undisturbed 5-year-old trees_ which occurred on approximately
April 2o Sprouts on the west aspect were observed one week earlier than sprouts

on the adjacent north aspects i]_:heonset of sprouting appeared to be related to
stump size of the original parent tree with larger stumps sprouting a few days

ahead of smaller stumps_i_i_ As the growing season progressed, the average number
of sprouts per stump decreased as average sprout height increased (Table i).

Large stumps produced larger numbers of sprouts and they were more vigorous in

growth than sprouts on smaller stumps. This situation led to the overtopping

of sprouts from small stumps and their numbers declined markedly during the

growing season.

First year biomass production is presented in Table 2. Yields are based

on the production of 3 plots located on the same aspect. Highest average yield

(6°32 MY/ha) resulted from the combined application of Orthen_insecticide and

NPK fertilizer on the west aspect. This was approximately a 50 percent increase

in biomass production over the control plots (4.31 MT/ha). The insecticide/

fertilizer treatment means were significantly higher than both the fertilizer

only and control treatment means, but not the insecticide means. This may sug-

gest that elimination of the locust leaf miner, which greatly reduces photo-

synthetic area, may be a more important treatment than fertilization for this
nitrogen-fixing species. However, further study is required before this can be

concluded. Biomass production was approximately 1 MT/ha greater on the west

slope. Most of the biomass produced after one year was woody. Leaf biomass

averaged only 0.52 FFf/ha.

Average heat content of the one-year-old coppice was 4,661 cal/gm (8397

BTU/Ib) at 20 percent moisture content. This value compares favorably to other

determinations for black locust wood and emphasizes the higher energy values
. ta

for this species To _ biomass for our best treatment was 6.32 MT/ha which
could produce 29 5 x i0 kcal/ha.

SUMMARY AND CONCLUSIONS

The first year coppice production of control plots represented a i00 per-

cent increase over the annual production of the original stand which averaged

2 MT/ha/yr. The insecticide/fertilizer treatment improved yield by 50 percent

over the control plots. The cost effectiveness of the cultural treatments was

not evaluated during the initial part of this study. Adequate sprout regen-

eration was accomplished with an early spring harvest. Numbers of sprouts de-

clined over the year due to competition. Large stumps produced more sprouts
which had faster growth rates than small stumps. Heat contents of coppice

appear to be as high as that reported for black locust wood.
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Black locust coppice stands after harvest appear to be adequate to regener-

ate production. Cultural treatments increased production as high as 50 percent°

The production will be measured for three more years to establish trends° The

results of this study suggest that black locust is a promising species for the

fuel plantation concept,

LITERATURE CITED

Carpenter, S.Bo, D.H, Graves, and R,A_ Eigel_ 1979. Reclaiming surface mines

with black locust energy plantations, The Kentucky Farmer 115(1):12-14o

Inman, R.E. 1977. Silvicultural biomass farms, Mitre Technical Report Noo
7347,

Lust, N., and M, Mohammady° 1974. Regeneration of coppice, Ghent Ryksuni-

versiteit Faculteit Land-Bouwwetenschappen 39 (I) :93-120,

Ruffner, J.D. 1978o Plant performance on surface coal mine spoil in eastern

United States, Soil Conservation Service Report SCS-TP-155.

Szego, G.C., and C.C, Kemp. 1973, Energy forests and fuel plantations,

Chemtech Magazine. May 1973°

i

_i_ ¸

314


