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Abstract:

Mountain longleaf p 5 Mil) forests once vast longleaf pi s of the . by fire. From what was perhaps the
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Mountain Longleaf National Wildlife ‘growth mountain longleaf pine. Protection and restoration of longleaf pine.
‘communties ar the primary missions of the MLNWK Because ofa lack ufnlswncal mformmmn, dem o ncdod on ot st and st oads o e MLNWR, Ot objectives were
o0: (1) establish R, d . and (3) measure biodiversity, forest structure, and fuel loads in longleal

ries. 48 plots, each 0.1 ha in area. Each plot was categorized by the year it was burned (2008, 2006, 2004, no burn)
ey u-)c, o HC). o Div:vshy index, species richness, importance values, ground cover, and fuel loads were measured in the summer of 2008,

We identified 18, 19, and 22 different woody species in the overstory, mid-story, and understory, respectively. Longleaf pine basal area ranged from 5-10 m? har! with longleaf pine

mpr:s:ming as much as §0% of total basal area. Mid-story basal area and woody species diversity in the forest stand were lower in plots receiving fire or hardwood control. Longleaf
ration was found in only 17 plots and was highest in bumed plots or . Buming increased grass and herbaceous ground cover. Fuel loads were high

wuh o s ] i mlervxls are needed to reduce fuels and mid-tory density and aid inthe regeneration of longleaf pin. This study highlights the

Introduction:
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% Today, roughly 1.2 million ha, or 3 to 5% rem:
» Amuch smaller componentof s diminished ewsys is the montane longleaf pine ecosystem.
% Montane longleaf pine is found in norther Alabama and Gmrgﬂ i the Blue Ridge, Ridge and Valley, and Cumberland Plateau mountain regions atclevations up to 600 m and is
adapted to shallow rocky . Montane longleaf and climatically Tongleaf pine’s natural

e
> Montane longl Plain d by logging and long-term
e By 1955,ony 40,000 haof montane lﬂllglenlpuw remained wnh only 20 ha identified as old gror

> Previously part of Fort McClella, the Mountain Longleaf National Wildlfe Refuge (MLNWR) holds significant acreages of montane longleaf pine forestand at least 10 old growth

tracts with lush Imbuauus communities on areas which experienced frequent fire.
juent in the past It of military With military Tack of fire, ties on the MLNWR face the possibility of being
Ty aggressive firc sensitive specics.
and tis critical d ful loads on the MLNWR.

Objectives:

> Establish permanent monitoring plots on the MLNWR.
> Document herbaceous and woody vegetation.
> and fuel loads in I
regimes and management histories.

varying

Methods:

Study Site

> The study was conducted at the Mountain Longleaf National Wildlife Refuge (MLNWR) which was established in 2006 and consists of 3,649 ha in the southern Appalachian mountains
in Calhoun County, in northeast Alabama (Figure 1)

Measurements

> I e e e e SR O e et N e e s
re applied (no HC, HO) (Figure:

e plots,allvegetaton <10.2 cm DBH was cut and removed i 002 and in 2005, all

(imazapyr) using the “hack and squirt” method.
< Plots were categorized by year of last known controlled burn (2008, 2006, 2004, no bur) (Figure 1)
> Allstems=2.5 cm at DBH and identified by the forest stand. Overstory was defined as stems > 10.2 cm DBH, mid-story was defined as stems
2.5-10.2 cm DBH, and understory was defined as stems < 2.5 cm DBH.

> 5 subplots, 0.3 m?, were sampled by random azimuth and distances from plot center. Within each subplot,all woody species were identified by species and the number of stems counted

10.2 em DBH were injected with Arsenal AC

in each of these subplots al liter layer, partially decomposing litter layer, and humas layer
samples were collected then oven dried and weighed.
> Sy
& Species richness (R) - number of species per plot.
e e e
% Shannon Diversity Index (H) - diversity based on richness and
> Bum year and hardwood cortrol were ot randomiy asigned o plots and d=p=nded e
design. Therefore, we di than significant d

story and relative frequency and density in understory.

Results:
2 Table 1. Mean importance values (IV.y,) for overstory e species n sands “Table 2. Mean importance values (V) or mid-story
[ =
Forest Stand Structure . =i ith varying Hardood Lands with varying busn isory and no
or =gt control (HC). mechanial chemial hardwood conrol
3 - 7 o= L —
e m:i‘ : m‘f;.?; FZ?.?@ o 86 trees ha in plots with no HC and more than double: B = sornvear ardnood Contral . S -
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> Foreststand basal area sanged from 11 o 18 m? hart and longleaf pine basal area ranged from 5.3 o g s Species 206 2006 2006 noburninoHC HC
10.1 m? ha (Figure 3). Pinus palustis B2 W7 1347 851 | 980 1213 Pinuspalustis 100 0 797 90
< The proportion of total basal area in longleaf was 45% in stands burned in 2008 or stands that s Quercusmarilandica 7.6 79 281 414 | 330 72 Vacciniumarboreum 210 9.6 0. a5
were not burned compared to §0% in stands burned in 2006 and 70%n stands bured in 2004, w0 Pinus echinata B8 66 13 252 | 20 313 Nyssasyhatica 64 20 00 400
% Stands that received HC had 65% of basal area in longleaf pine versus 54% n stands with no Burn Vear Ondendrmarboreum 83 00 00 127 | 85 24 Quertusmarilandica 25 452 1000 318
Nyssasylatica ST 43 15 21| 99 23 Acer rubru 24 00 00 241
> Because of hardwood invasion, R i the 0 bum stands Quercus pinus 2171 20 86 | 1S3 68 Qudendumarboreum 1850000 2
of stands burned in 2006 and 2004. H* ranged from 1.3 in 2008 and no burn plots to 0.9 in 2004 and T g::v’:‘;av‘fl'::"ﬂ oo o sl B e ,f:,gmm 00 00 00 60
2006 bum years. Plots receiving HC had lower R and H’ (Figure 4). oL o S O A B Quereus vlutina 53 00 00 4e
= Pinus tacd S0 o1 15 00 | 00 112 Carya glabra 06 204 00 22
Overstory Composition Ao —- A Prunus srotina §5 10 00 00 | 35 25 Qursprin 0 105 o0 18
Quercus rubra a1 00 00 00 | 32 00 omus florida 151 14
> Atotal of 18 woody species was found in the overstory (Table 1). Hs Caryaglabra 30 38 00 00 | 42 00 Castanea dentata 00 00 o0 0o
> 1V, for longleaf pine in the overstory ranged from 81 in the 2008 burn stands and 85 in the no bumn | Figure 1. Map of the Mountain Longleaf National Widife Refuge with burnyears and HC tratments Pinus virginiana 1743 00 00 | 37 oo Prunus serotina 62 00 00 06
10 135 and 146 in stands bumed in 2004 and 2006. indicacd. o B vear e Carya tomentosa 14 00 00 00 [ 00 08 Sassafras albidum 320000 0003
> Overtory onglea e R Figure 4. Mean ( 1308 00 00 | 13 00 Sy e R O
> S A Quercus prinus, and i o bum L 01 %0 4o on | es 1 Dlospyrevigniana 08 a0 000
. 2 inat.
Pinus taeda. History and with hardwood uercus coccinea 00 00
control (HC),
tory Compostion E
> ] Table 3 i 30
> Atotal of 19 woody species were found in the mid-story (Table 2). £ stands with varying burn history and with and without mechanicallchemical hardwood
> Longleaf pine IV, in the mid-story was as low 3 9 in the no burn stands and s high as 809in the 2004 bum stands, z eyl 4 g B
> Other in the mid-story include: Q1 sa sylvatica, Acer rubrum, Vaccinium arboreu, £ Bur Hardwood Control 5 S
AT £ ‘Species 2005 2006 2004 noburn|noHC _ HC. : i
Pinus palusrs 00 2 w7 10| 69 a6 ] H
Sncerny P e Acer rubrum w122 00 478 |38 483 2 g
. . . 40000 36 83 s 23|23 13 5 c
> Longleaf regeneration ranged from 0 10 24,104 trees ha and regeneration was highest i the 2004 and 2006 burns and in ~ [ Caryapallida 00 197 68 203 | 104 19 =
stands with HC (Figure 2). = Quercus prinus 9 91 o0 15| 85 107 0
> Atotlof being Pinus palustrs, Sassafras albidy g mr Canaglabra 61 18 83 107 | 41 136 BumYear  HC BumYer  HC
Querws il Ny syvlicy N 1) mud Acr ora T5e TV o oo e g was 38 £ r Nyssasyhatica 60 143 25 100 | o4 75 Figure 5. history and with or
2004 bum and 70 i the 2006 burn year compared to 14 in the no burn and 0 in the 2008 bum year (Table 3). £ 20000 — Rhws copallina 256 33 »E 53 | u3 13 without mechanical/chemical hardwood control (HC).
> Herbaceous cover was low in all treatments. ds bumed in 2004 d o0 1% in stands i F Diospyrosvirginiana. 00 00 414 93 | 53150
bumed in 2008 and 4% in stands with no burn. Girass cover was 18% in stands burned in 2004 and 3% with no burn. £ 10000 - Quereusvelutina oo 22 00 27 13 " .
bumed in 2008 and 4% n wit a o i g Querusmarilandica 224 00 139 00 | 36 153 Conclusions:
ardwood control did not appear to have an influence on herbaceous o grass cover (Figure 5). & E Nalis angusiala Bl a4 oo oo les s
o @ s1 00 00 00 | S5 0o > Stands receiving i
Ny ! 0. > g HC or fire had fewer hardwoods, lower mid-story basal area, greater longleaf density,
il Bum Vear e Qe P A I and increased dominanee and abundance of longleaf i the oversto
igure 2. Mean (SE) forest tand ongleafpine density and longleaf pne > s
> Bum year and hrdood control ppearedt have minimal influnce on ful loads. Lir ayerand paraly decomposing Tebemernion e kvt oy gt o o Liguidambarstyracifiia 6.7 00 00 00 | 00 39 F"lf e A e g S et s
ltter layer averaged 12.0 and 7.0 Mg ha”, respectively. The humus layer was high in all 35 0 Amelanchier arborea. 40 00 00 00 | 00 23 st searce on the Acer rubrum, aad
harl, Average total fuel mass was 51 Mg ha! (Figure 6) Asiminariloba 2522 00 00 | 30 00
s 5 S Pinus echinata 24 09 00 o0 | 00 18 ¥ A T i o e e longleaf communitis on the MLNWR.
adendrumarboream 0.0 0.0 25 00 | 00 10 > Atpresent, only one prescribed burn has been conducted at cach stand with litle impact on forest fucls.
o Pinus tacda 0 36 11 00 | o0 24 Regular fire intervals would further facilitate the reduction in fuels and mid-story density and aid in the
Rhododendron 00 33 5100 | 1s 20 S s
os
. i Ack
2 . =
F= e o ==ic .
£ _ = =T Fish and Wildife ongleaf Pine
A g sopm=a < sf E 3
<o Y S 2 Wb il WA e, s opportd bl lowldge of e et Th sors would
= ES Z nk Ben Whiaker, Lacey Avery, Wes Brown and Ram Thapi forasistance n data
0 3 3k callecton
s wf 2 w0
o 1 Rl =
0
Bum Year  HC BumYer  HC Bum Vear  HC o 0
Liter Decomp Humus Total Liter Decomp Humus Total
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