INITIAL RESPONSE OF INDIVIDUAL SOFT MAST-PRODUCING PLANTS
TO DIFFERENT FOREST REGENERATION METHODS
IN THE OUACHITA MOUNTAINS

Roger W. Perry, Ronald E. Thill, Philip A. Tappe, and David G. Peitz’

Abstract—Recent policy changes have eliminated clearcutting as the primary pine regeneration method on Federal lands
in the Southern United States. However, the effects of alternative natural regeneration methods on soft mast production
are unknown. We compared plant coverage and mast production of 37 soft mast-producing plants among four regenera-
tion methods (clearcut, shelterwood, single-tree selection, and group selection), and in mature, unharvested stands the
first, third, and fifth years after timber harvest in the Ouachita Mountains of Oklahoma and Arkansas. Species richness
and diversity of plants that produced mast were greatest in unharvested stands the first postharvest year, although total
mast production did not differ among treatments. By the fifth postharvest year, total mast production and species richness
were greater in harvested stands than in unharvested stands. Overall, shelterwoods most closely approximated the
abundant soft mast production usually associated with clearcuts. Most of the 37 taxa investigated produced little or no
mast, regardless of treatment. Mast from only seven taxa made up 48-100 percent of total production in each treatment.
Pokeberry (Phytolacca americana L.) was the most abundant soft mast produced in intensively harvested areas
(clearcuts, shelterwoods, and group openings) the first year, but production declined dramatically in subsequent years.
Blackberry (Rubus spp.) was the most abundant mast in these areas by the fifth year. Muscadine grape (Vitis rotundifolia
Michx.) was generally the most abundant mast in other treatments.

INTRODUCTION

Quality forest habitats provide not only the vegetation struc-
ture needed by wildlife, but also adequate resources such
as food and water. Soft mast is an important component of
forest wildlife habitat, comprising a great percentage of the
seasonal diets of many wildlife species (Martin and others
1951). Soft mast from different plant species varies in nutri-
tional quality (Halls 1977), and individual wildlife species
may prefer certain types of mast. Thus, wildlife managers
need to know what factors affect the abundance and pro-
duction of individual soft mast species.

Recent policy changes by Federal land management agen-
cies, such as the USDA Forest Service, have increased the
use of forest regeneration methods other than clearcut and
plant. Prior research provides substantial information on
soft mast responses to clearcutting (e.g., Campo and Hurst
1980, Johnson and Landers 1978, Stransky and Halls 1980).
However, the effects of alternative natural regeneration meth-
ods on individual soft mast-producing species are unknown.
Therefore, we compared the initial production and coverage
of 37 soft mast-producing species among four regeneration
methods (clearcut, shelterwood, single-tree selection, and
group selection) and in mature, unharvested forest stands
(controls). We sampled stands the first (1994), third (1996),
and fifth (1998) years after initial harvest in 1993. We
present data for all 37 species but focus on the seven
species that produced the most mast.

METHODS

Study Areas

We conducted the study in the 20 wildlife research stands
of the USDA Forest Service Ecosystem Management

(phase Il) research study, located in the Ouachita and Ozark
National Forests of Oklahoma and Arkansas (Baker 1994,
Thill and others 1994). Five late-rotation, mixed pine-hard-
wood stands were selected in four physiographic zones
(north, south, east, and west blocks) of the Ouachita
Mountains (Baker 1994). Within each of the four blocks,
stands randomly received one of five treatments. Treatments
were single-tree selection, group selection, shelterwood,
clearcut, and late-rotation unharvested. Timber harvesting
was conducted in spring and summer of 1993; site prepara-
tion in natural regeneration stands occurred the following
winter. Mechanical ripping of clearcuts (prior to pine plant-
ing) occurred the following summer (1994). For a detailed
description of treatments see Baker (1994) and Perry and
others (1999).

Unharvested buffer strips or greenbelts (typically 15 m on
both sides of ephemeral and intermittent streams) were
established for water quality protection within harvested
stands. We considered greenbelts a subtreatment of
harvested stands; we averaged greenbelt data from all 16
harvested stands for comparison with other treatments.

Soft Mast Sampling

Prior to timber harvest, in each stand we established 100
permanent sampling stations at 15-m intervals along 4-9
(depending on stand size and shape) parallel transects
(Thill and others 1994). Transects were 30-95 m apart,
oriented perpendicular to stand slope, and >50 m from the
stand edge. We randomly selected a subsample of these
100 stations to estimate plant cover and soft mast
production.
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Table 1—Soft-mast-producing taxa surveyed for production and coverage in 20 forest stands under
various treatments in the Ouachita Mountains of Arkansas and Oklahoma during summer 1994, 1996,

and 1998

Downy serviceberry (Amelanchier arborea Michx.f)?
Rattan (Berchemia scandens Hill)

Bumelia (Bumelia lanuginosa Michx.)?

American beautyberry (Callicarpa americana L.)
Hackberries (Celtis spp.)

Fringe tree (Chionanthus virginicus L.)

Redberry moonseed (Cocculus carolinus L.)
Flowering dogwood (Cornus florida L.)
Narrow-leafed dogwood (Cornus obliqua Raf.)
Hawthorns (Crataegus spp.)

Persimmon (Diospyros virginiana L.)

Deciduous holly (/lex decidua Ait.)

American holly (/lex opaca Ait.)

Yaupon holly (/lex vomitoria Ait)?

Eastern redcedar (Juniperus virginiana L.)?
Partridgeberry (Mitchella repens L.)

Mulberry (Morus rubra L.)

Blackgum (Nyssa sylvatica Marsh.)?

Virginia creeper (Parthenocissus quinquefolia L.)?

Pokeberry (Phytolacca americana L.)°

Black cherry (Prunus serotina Ehrh.)

Wild plums (Prunus spp.)

Carolina buckthorn (Rhamnus caroliniana Walt.)
Fragrant sumac (Rhus aromatica Ait.)

Winged sumac (Rhus copallina L.)

Smooth sumac (Rhus glabra L.)

Wild roses (Rosa spp.)

Blackberries (Rubus spp.)

Sassafras (Sassafras albidum Nutt.)
Greenbriers (Smilax spp.)

Coralberry (Symphoricarpos orbiculatus Moench)
Poison ivy (Toxicodendron radicans L.)
Sparkleberry (Vaccinium arboreum Marsh.)
Blueberries (Vaccinium spp.)

Rusty blackhaw (Viburnum rufidulum Raf.)
Muscadine grape (Vitis rotundifolia Michx.)
Other grapes (Vitis spp.)

2 No cover estimates were derived for these species in 1994.

b Herbaceous species

We estimated soft mast production and percent coverage,
by species, during the summers of 1994, 1996, and 1998
(table 1). In 1996 and 1998, we included additional percent
cover estimates for some species not measured in 1994,
although we detected no production by these species
throughout the study. In 1994, we sampled three 1-m? plots,
located at 30 of the 100 sampling stations (90 m? sample
area), in each unharvested and group selection stand. In
each clearcut, shelterwood, and single-tree selection stand,
we sampled one 1-m?2 plot at 40 of the stations (40 m?
sample area). However, because we observed heterogen-
ous distribution of soft mast within all stands in 1994, we
increased sampling effort at all stations to one 3x3-m plot,
located at each of 60 stations (540 m? total sample area in
each stand) in 1996 and 1998. For further information on
sampling effort by treatment and year, see Perry and others
(1999).

We conducted soft mast surveys in mid-June, mid-July, and
mid-August. During each sampling period, we measured a
different set of species to coincide with ripening phenology
of the major fruit-producing species. During sampling, we
counted all soft mast, including green fruits, located within
plots to a height of 2 m. To reduce potential bias from herbi-
vory, we tallied evidence of removed fruits when possible.
We developed wet to dry mass conversion factors by collect-
ing, drying to constant mass, and weighing samples of each
fruit type. We visually estimated percent coverage of each
fruit-producing species at each plot in mid-July. A single
observer estimated coverage in west- and south-block
stands, and another observer estimated coverage in east-
and north-block stands. Although we measured coverage of
downy serviceberry (Amelanchier arborea Michx.f.), sam-
pling occurred too late in the season to include soft mast
from this early-spring producer.

For species with large seed heads containing numerous
individual fruits [e.g., winged sumac (Rhus copallina L.)],
we developed regression equations to convert volume
estimates to mass. First, we collected 20-50 fruit heads per
species. We then measured these fruit heads in three
dimensions to determine volume, then measured mass to
derive volume-to-mass estimates. During fruit surveys, we
measured volume of each seed head on each plot to
estimate mass produced.

Data Analysis

We derived means of soft mast production (kg/ha dry mass)
and percent coverage for each soft mast species in each
stand. We calculated treatment means from the four stands/
treatment, except for clearcuts in 1994. In 1994, one clear-
cut was being ripped during the July surveys; therefore, we
only included three clearcuts in the 1994 analysis. We used
the same stands for sampling each year except for one
unharvested stand. In 1997, the east-block unharvested
stand was inadvertently harvested and subsequently
replaced in 1998 with a similar stand. Because data for
individual soft mast species among treatments were not
parametric, we compared means among treatments using
analysis of variance (ANOVA) on ranks and Duncan’s multi-
ple range test at the 0.10 level (SAS Institute Inc. 1988).
Measured values, rather than ranks, are presented in all
tables. However, because of ranking, some values are sta-
tistically lower than others even though the presented
means are greater.

Group selection stands were comprised of group openings,
where basal areas (BA) averaged 4.1 £ 0.7 m?/ha, and the
surrounding forest matrix, which was thinned to 20.3 £ 0.8

m?/ha. Because of notable differences in BA and mast pro-
duction between the openings and surrounding matrices,
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we present data for these two habitats separately. However,
only combined data (derived from stand-wide averages)
were included in the ANOVA analysis. We also determined
total soft mast production and coverage in the greenbelts of
each stand (n = 15 stands in 1994 and n = 16 stands in 1996
and 1998). We then determined mean soft mast production
and coverage in greenbelts by averaging across all stands.

We calculated richness, evenness, and diversity of species
which produced mast and compared these measures, by
year, among the five primary treatments (clearcut, shelter-
wood, single-tree selection, group selection, and unhar-
vested) using analysis of variance and Duncan’s multiple
range test at the 0.10 level (SAS Institute Inc. 1988). Rich-
ness was defined as the total number of species producing
soft mast per stand. Species diversity was the Shannon
index (Shannon and Weiner 1949); Pielou’s J was our
evenness measure (Pielou 1969).

RESULTS AND DISCUSSION

Soft mast plant coverage was relatively low in harvested
stands the first postharvest year, apparently due to logging
disturbance (table 2). Only nine species produced mast
among all stands in 1994 (table 3). In group openings and
clearcut stands, pokeberry (Phytolacca americana L.) was
the only mast produced. In the third postharvest year (1996),
coverage of most plant species increased in harvested
stands (table 4). Overall soft mast production in the third
year was greater in harvested stands than in unharvested
stands (Perry and others 1999). In the third year, the number
of species producing mast increased to 16 (table 5). By the
fifth postharvest year, coverage of many plant species was
greater in harvested stands than in unharvested stands or
greenbelts (table 6). Twenty-five species produced mast the
fifth year, although many of these species produced only
trace amounts in a single stand (table 7). Total production
in the fifth year was greatest in clearcut and shelterwood
stands, intermediate in single-tree selection and group
selection stands, and lowest in unharvested stands; shelter-
wood and clearcut stands produced more than twice as
much mast as single-tree selection and group selection
stands (Perry and others 1999).

Species richness was greatest in unharvested stands the
first postharvest year (table 8). In the third year, no differ-
ence existed in richness among treatments. By the fifth
year, richness was greater in harvested stands than in
unharvested stands. Diversity of mast-producing species
was greatest in unharvested stands, and evenness was
greatest in unharvested and group selection stands the first
year. However, differences were not significant (P > 0.10) in
subsequent years.

Pokeberry, blackberries (Rubus spp.), blueberries (Vaccinium
spp.), muscadine grape (Vitis rotundifolia Michx.), other
grapes (Vitis spp.), winged sumac, and American beauty-
berry (Callicarpa americana L.) were the seven most
abundant soft mast producers during the study (table 9).
Therefore, the following discussion focuses on these seven
taxa.

Table 3—Mean (+ SE) dry-weight of soft mast (kg/ha) produced, by treatment and habitat types within treatments, measured during summer

1994 (the first post-harvest year) in the Ouachita Mountains

Single

Group selection®

tree
selection

Combined Shelterwood Clearcut

Openings

Matrix

Greenbelt?

Unharvested

Species

0.00b + 0.00 0.00b+ 0.00 0.09+0.09 0.00+0.00 0.07b+ 0.07 0.07b + 0.07 0.00b + 0.00

0.58a%+ 0.52

Blueberries

0.00+ 0.00
0.00b + 0.00

0.00+ 0.00
0.00b + 0.00

0.23+0.23 0.71x0.42 0.00+ 0.00 0.47 + 0.30
0.00b + 0.00

0.00b + 0.00

1.13+1.00
0.02b + 0.02

1.42+ 0.98
0.25a+ 0.18

Flowering dogwood

Greenbriers

0.00+ 0.00

0.00+ 0.00

2.06b + 2.06 0.22b+ 0.22 0.00+ 0.00 0.00+0.00 0.00b=+ 0.00 3.33b+ 3.33 0.00b + 0.00

0.52a+ 0.29

Muscadine grape
Other grapes
Poison ivy

0.46 + 0.46 0.00+ 0.00 0.00+ 0.00 0.00+0.00 0.00+ 0.00 0.00+ 0.00 0.00+ 0.00 0.00+ 0.00
0.01+ 0.01

0.02 + 0.01
0.00b = 0.00

0.00+ 0.00

0.00+ 0.00
26.51a+ 21.60 23.05a=+ 18.56

0.00+ 0.00 0.02x0.02 0.00+ 0.00
13.13+ 13.13 3.28b+ 3.28

0.00b + 0.00

0.04 + 0.04
2.57b+ 2.57

0.00+ 0.00

Pokeberry
Rattan

0.00+ 0.00 0.00+ 0.00 0.00+ 0.00 0.00+ 0.00

0.00+ 0.00

0.04 + 0.04 0.00+ 0.00

0.01 + 0.01

0.00+ 0.00

0.00+ 0.00 0.02+ 0.02 0.00+ 0.00 0.00+ 0.00

0.02+ 0.02

0.00+ 0.00

0.00+ 0.00

Sparkleberry

2 Within rows, means followed by the same letter were not different (P < 0.10) using ANOVA on ranks and Duncan’s MRT.

b Averaged across all harvested stands which contained greenbelt plots (N = 15).

¢ Only combined values were included in the ANOVA.

63



"VAONY 8y} Ul papn|oul 81em sanjea pauiquiod AjuQ ,
(91 = N) s1o/d oquaaib paulejuod Yolym Spuels paisanley |[e ssoloe pabesany ,
‘I HIN S,uBdUNQ pue Syuel U0 YAONY Buisn (01°0 > d) Juslayip 10U 81oM Jo}8| SWES Y} AQ POMO]|0) SUBBW ‘SMOJ UIYIM »

ov'c F g9V ¥0'0 Fe0lL'C 180+ Qgege’l 6€¢c*+€6€E 600F9¢0 L20FQc90 ,€°0 F98€°0 k0’0 F910°0 oewns pabuip
000 #9000 600 FQgegL’'0 0€0+FelE0 GG'0F8G°0 Lc0OF8E0 €00+00E0°0 €0°0*F9°950°0 00°0+*92000 9S04 PIIM
Ge'0 Fe¥9°0 €v'0+ 090 Sv'0 Fe6L0 9G'0F¥80 LEOFVI90 <cc0+qgege’0 L00+460°0 €0°0+*Q9E€0°0 swnid piip
190+ €20 (RONARVA N 4 LG°0FG68°L GLL*¥6'c 0S0*Fc9L L80OF.L0¢C 8’0 F¢cS'} 6E€'¢c ¥¢8¢ ladaaio eluIbaIp
¢c0+8L0 190 ¥ 18°0 1G°¢*00°€ 8E'EF8E'E LI'c¥¢8¢ VvEOF LI} G8°0 F LV} Nm 0F€L0 Auegepiedg
OL'0*Qe0L’'0 900+*e600 c0’0+qeec00 ¥LFOF¥L'0 000+F000 000F0qo00 00°'0 #9000 0°0 #4000 Jewns yjoows
GL'0F99GL°0 00°0*9000 €20 Fesv'0 LELF8GL €00F900 ZLO0OOFQeLL'0 LO0OF*9L00 No 0 *9200 Seljesseg
00 F 100 00 F 100 800 F¥L0 €00¥ €00 ¥00*900 ¢VIOFVILO LE0F6S0 c0'0F¢c00 meyxoe|q Aisny
00’0000 FEOF L0 00'0F 000 000 000 000*000 O000F000 00’0000 00’0 F 000 pessuoow Ausgpey
00°'0 000 60+ ¢cco 100> 000000 LOOF100 8LO=FgeCO 900 F¥I0 G0'0F L00 uejjey
8¢t FE09'| 6L'0FeLE0 ¥1'0 F 8920 80F¢ck 900+F900 €L0FEeGLO 00°'0 Fqo0'0 oo 0+49000 Ausgexod
9G'G ¥89°/L 9LL ¥ L00L S’y F6901L €GGFocvl v+ LL0OL OLL+¢29clt 8¢ FGlL'6 v'LF0SY An1 uosiod
GLEOFLIO 9¢'0 F €0 9€'0F¢cL0 LL'E*F02¢ 6L0FIP0 900F 20 HEOF¥2'0 No 0+900 uowuwisiad
00°0 #9000 00°0 ¥ 4000 00°'0 #9000 00’0+ 000 000*F000 000*9000 00’0 900’0 0€0*e6¥ 0 Ausqebpuied
¢c’0F009c’0 €€0+F0e980 6€0F0QqelL0 8YO0OFLLL 050F890 820+Feyl0 ¢0'0 #9500 MN 0 *qegy'0 sadesb Joy10
00’0000 00’0000 00’0000 00'0* 000 O000*000 000=*000 00°'0 ¥ 000 'O F 21’0 poombop jes|-molieN
86°¢c FaLLY 6L¢c*eg8' LI LEVFALL'S LLLF2cCL PEFOG9 9€¢CcFaey8'9 680 F Avc'e N I F49L°€ adeib suipeosniy
00’0 * 000 00’0000 00’0000 00'0*F 000 000000 OOFIL0O0O 00°'0F 000 00°0*F 000 Ausqiniy
G0'0*S00 600 F kL0 GL'0OF0€0 Pc0FL€0 €L0F1c0 0L 0*820 YEOF 610 00+ 800 suioymeH
00’0000 000 ¥ 000 100 * 100 000+ 000 00F100 VOOFV00 S0'0 ¥ S0°0 00’0000 SallagMoeH
€G'0+860 €60 ¥ LGC ¢80+ 09} 9G L ¥ /8L 8YO0FSEL 90FGL} Ly'0F8l¢ €6'CcF 19V siauquesiy
00’0000 00’0+ 000 00’0000 000000 000*000 O000=F000 STA VR T oo 0+000 881) abun
00°0 #9000 €0+ e6l0 ¢cl’0Fe0cO Lc0Fcr'0 CLOF9L0 LF0O*EegLO 0’0 *Qgel0'0 L'0 ¥ qegL’0 oewns juelbel
160+ €0t c0'L F€E°E €L 0F€ELC 98°0F¥0'c €80FEF'Cc 8cv+cS8 08°0F L'V @O L #2Sv poomBop Buiemol
000 ¥ 000 cl0*clo PO+ 710 000+ 000 ZLc0F.lcO SO00FS00 L00F 010 90'0 ¥ 900 Jepadpal uisiseq
00°0 ¥ 900°0 00°0 #9000 60+ 4610 00'0*F 000 000*000 Z00O0=*9L00 90'0 ¥Q90'0 Z0°'0FesL'0 Ausgedinles Aumoq
000 ¥ 000 00’0 F 000 00’0000 00'0*F 000 000F000 €00*€00 00’0 ¥ 000 00’0 ¥ 000 Aueqreio)
000 ¥ 000 G0'0*S00 00’0000 000000 000*F000 O000=F000 00°'0F 000 700 ¥ ¥0°0 uloypdong euljoied
000 ¥ 000 00'0* 000 G0'0*S00 SEFOFSL0 000*F000 O000F000 00°'0 000 00’0 000 eljpung
oS’ ¥ 9v'¢ 9LV ¥8L°¢ LLL F€9¢C 880F lve Vvcc+88¢c 9L'G+99/L GE'L F99'C 0L¢ 00l salusqgen|g
89°0 ¥ 969°0 6v'L ¥oQely'e GL'0F006€°0 8YO0F.G90 LO0OOFce0 Lch+Qel9¢c ++v'0Foay0'} ww I FBYGY wnbxoe|g
cl’'L+qgeeg’t 8 O0O+Qegy'L LOO0O+QcClO 000F 000 OLOF6L0 Z8O0FEOLIL L€°0 ¥ 09690 'O+ 910 Ausyo xoelg
ev'L FeL0Y cO'v Fe98°L ¥8°0 ¥ B6G'C l0c*¢c6'8 O0LO0OF8Y0 ¥90FE80C 1€°0 F4a8Y°0 0'0*080°0 sallagyoe|g
00’0000 00 F 100 LE0F LEO0 g€’ ¥8€'L 000+F000 800+F800 90'0 F 900 o 0+ .00 Ajjoy ueouewy

800 FeCL0 8/°0 ¥ 080 G0°0+Qqeg0’0 LcO0Fcv'0O OO+ IL00 SO00+Qqe90’0 000+9000 0'0 ¥ 9800 Asghineeq
uesSLIBWY
1noJes|n poomialeys pauIquio) sbuiuado XUIBIN uonos|es JHequesin palsanieyuN sel0adg

,uonosjes dnoin 8]}
albuis

sulelunoyp\ eyyaenQ ayy ui (1eah ysantey-isod paiyl ayl) 9661
AInp Bunnp painseaw ‘sjuawieal) uiyum sadAy jeliqey pue juawieay Aq ‘siuejd Buionpo.id-1sew-}os Jo 19n09 Juddiad (IS F) uesp\—p ajgel

64



"VAONY @U} Ul papn|oul 81am sanjeA pauiquiod AjuQ ,
(91 = N) s10/d }]oquaaif psurejuod ydlym spuels palsaniey |[e ssoloe pabelsay ,
‘1HIN S.ueounQ pue s)uel uo YAQONY Buisn (01°0 > d) Juaiayip 10U alom Ja)ia| swes ay} Aq pamo||0} SUBSW ‘SMOJ UIYNM »

Gl'8 ¥e98'8 90’y Fqegg’'y Ov'0*900¥'0 000F000 ¢90F¢cS0 oo 0 F200°0 ¢€'0F9¢e’0 000F92000 oewns pabuipm
00'0 #9000 0c’'0*Fee6c0 SO+ E9L0 €c0+¥€c0 €L0FGSILO0 0°0 ¥ 9000 qi0'0> 00'0 #9000 9S04 PIIM
100> 00°0 F00°0 000 ¥ 00°0 00’0 F00'0 000F000 o 0F 100 00'0 000 00'0 F00°0 Auegepyiedg
000 ¥ 00°0 00’0 # 000 ¥¢'0F 20 or'k*0¥'k 000+000 000+*000 00’0 # 000 00'0 F 000 Seljesseg
00'0* 000 c0'0F 20’0 000 ¥ 000 00’0 F000 000F000 000FO000 000 ¥ 000 000 ¥ 000 pessuoow Ausgpaey
000 ¥ 000 00°'0 # 000 00’0000 00'0* 000 000*000 00> 00’0 F 000 00’0+ 000 uejey
86'vc FQey.'8¢  00'} Feco'} Zu I ¥0qlL'e G99Fcl6 <¢00Fc00 +90FPoH9'0 000FpP00O 000FP00O0 Ausgeyod
€0 ¥ 9av€°0 SL'0*Qeleco 0'0*99100 O000*000 IOO*FcO0 900FeEglLo 0’0 FO9L0°0 ¢0°0 #939€0°0 An1 uosiod
000 #9000 960 ¥ B6S'| mo 0FQge60'0 ISO0OF IS0 O000F000 0c0*0epc0O 000F9000 €¥0FAaecy'0 sedelb Jeyl0
¢G'0+0s6°0 09'G +eG2' 0L cv' L +QoL'L V6°EF 9V 0€0+FE€S0 €0¢+es99 G9°'0*qo0'k ¥0°0+ 0600 adeib suipeosniy
0’0 F 100 ¥P'0FGL°0 LL'0OF8L0 87’'0F8¥0 L00Fc00 ¥6'0F1¥6°0 0’0 ¥ 200 OLO0OF€ELO sisuquasly
00°'0 ¥ 000 OL0O*0}0 €0°'0F 900 OLOF0L0O €00+€00 €L0FLL0 60°0F kIO ¢0'0*¢c00 poombBop Buuemol
00'0 ¥ 000 100> 000 ¥ 000 00’0 F00'0 000*F000 000FO000 00'0 F00°0 00> uioyong euljored
¥.'0+9.0 ¥.'0+9L0 90'0 ¥ 900 100> 80°0+F 800 <ct0Fcco 90'0 F 00 c0'0F 100 sallsgan|g
08'0Fqe/l’} 80'Cc FEGL'E 9%'0 ¥ 91G°0 PELFLISE <200FS00 S00F9290c0 LOOFPLO0O 000 FeP0O0°0 salIagMoe|g
€0°'0F €00 FL0OF 120 L0°0> I00*F 100 000F¥000 <cktOFcto 00°'0F 000 000 000 Aueghinesq ueouswy
1noses|n poomialays pauIqwon sBuiuado XU uonoa|es BIERTEEI) paisanieyun seloadg
Luolos|es dnoig eal}
a|buig

sujejunopy enyaenQ ayy ui (1eak ysanitey-}sod piiyi ayl) 9661
Jawwns Bulinp painseaw ‘sjuawiead) uiyum sadAy jeyiqey pue juawieasy Aq ‘paosnpoud (ey/6y) 1sew Hyos jo ybram-Aip (IS F) uespy—s ajqel

65



(91 =

"VAONY 8y} Ul papn|oul 81em senjeA pauiquiod AjuQ ,

N) s1ojd Jjaquaaib paulejuod Yolym SPUe)S paisanley |[e ssoioe pabelany

‘IHIN S.ueounq pue syues uo YAONY Buisn (01°0 > d) 1uaiayip 10U aiom Ja)1a] swes ayi Aq POMO]||0} SUBSW ‘SMOJ UIYHM »

000 000 00’0+ 000 00’0+ 000 00'0* 000 000*000 000*000 €9'0F €90 00°'0*F 000 Ajjoy uodnex
¢S’V Fey0'6 89'0 F elg'S vE'L FBLY'C 6V'E+¥889 6L0F.LF0 6€0FeESE} LL0FqQlg’t  S0°0+F9s00 oewns pabuip
900 ¥ 900 9¢'0 F0¥0 €e'0+8¢€0 FEEF L 60F920 S00+800 c9'0+8L0 ¥0'0 ¥ GO0 9S04 PIIM
180 ¥ 86°0 G8'0*F9c't €C'L 881 79°0 * 80° _. 670980 820+FGS'| €L0+F8S'} 800 F /20 swnid plIpm
L7'0 ¥ GG'0 9.'¢+86'Y SLLF0LC geecF el c6'0F l€c <cL0+FvS¢ .0+ 6lL¢ ¥8'¢c F 0S5V Jedesuo elulbiip
GG'0F L€} €L0*F9c't cS'LF0LC 8G°¢C ¥ ¥¢ v L0c*18¢ 8¥0F8E} 68°0 F€0¢c cs'0F¢e0’} Ausqgapyieds
¥8°0 ¥ BG6'0 G0'0*Qe¢l’'0 S0'0+9°Q9e60'0 Lc0OFck'0O 000+F000 ZL00O*99L00 €9°0+9€9°0 000F92000 dewns yjoows
Ge'0+sc0 600+ €L0 6L'0F 90 29'0F90°L HFOF6L0 LOOFVILO c9'0+890 c0'0F 100 Seljesseg
ce'0F¥E€0 GL'0+9¢0 €00+ 6SIL0 GL0¥9¢0 P0OO+FO0L0 9€0+8Y0 €90+ 9¢’t S0'0* 800 meyxoelq Aisny
00’0+ 000 9L'0*F LIO 00 * 100 000+ 000 OOFI00 OOF100 c9'0+ 590 0’0 F 100 passuoow Ausgpey
8L'0F8L0 €50+ 190 IS0+ LL0 POLF4¥0'L 8LO0F¢€0 6L0FI¥0 LL°0F9G°L 91’0 F0c'0 uejey
71’0 ¥ ecc'0 00°'0 #9000 €00+ Q€00 €Lo*€L'0 000F000 Z00*9L00 €9'0+9€9'0 00°0*F 9000 Ausgexod
L1'S¥09'8 08'¢c ¥ 68'Gl G8'G Fcavli 6L'9 ¥ 2c9 ON ¥6°'S+¥6L'EL 08LF 1991 6€CcF¥8°0L L6'L 289 An1 uosiod
c0'0F¥00 LVOFLLO 0’0 + 850 ¢l'0+9¢c 0€'0+F9€0 900FO0F0 c9'0F€L0 ¥0'0 ¥ L00 uowwisiad
00°0 #9000 00'0 #9000 00°0 #4000 000 ¥ 00° o 00°'0*F00°'0 00'0*F9000 €90+ Q9g9'0 0€0Fee6r0 Auegebpuied
€G°'0+FQqe0L'0 ¢co90Fe6l'} 650+ Qecl’'t €€LF¢cE€c Ly0O+680 LEOFESEO ¢9'0+0sL0 vE0+FQel90 sedesb Joyl0
00’0+ 000 000 000 00°0 ¥ 000 00'0* 000 000+*000 O000+*000 €9'0F €90 60°0 F60'0 poombBop jes|-molieN
LYY *F¢2S'L Oc'v ¥ ¢cv'cc c6'SFLLOL ELLF0C0L L6SFVCLL SLEFEYS €0'¢c ¥ /89 v€'¢ ¥ GG'9 adeif suipeosniy
€00+ €00 OO0+ LILO 00’0+ 000 000+ 000 000*000 O000+*000 9’0+ 990 00’0 000 Aussqiniy
0c'0+62c0 900 F l¢c'0 LLOF$€0 9¢0*Fcr0 VI0OF.2c0 €LO0OF9¥0 c9'0+GL0 90'0*F 610 suloymmeH
000 ¥ 000 00’0+ 000 00 F 100 €0°0+€00 00OF 00 Z00O0FL00 c¢9'0+ 990 00’0 # 000 SallagMoeH
ELLF1G¢ ¥c'¢c ¥GL'S v, CSF vy 6EVYFLLY 90Cc*FE0V 9€0+Fld¢ V'L ¥ 169 c0c+cvr'v sisliquaaly
100 * 100 00’0000 00 F 100 000000 LOOFI100 €00*€00 LL0F00'L 00’0+ 000 8al) abuli4
100 * 100 €e'0+950 20+ €0 /6'0F9G'L LOO*F0L0 6L0FEEO 890 F ¥6°0 OLo*€lo oewWnNS juelbel
8E'L FGL'L SL'L+ .6V 0L0F67'E 00'L¥/€¢ /LB8OFI8€E G8V+¢2S6 160 ¥ 9G'G g€ F GEV poombBop Buuemoly
00 +800 2’0 ¥ 9G°0 ev’'0+¢c6'0 o0+ 0S50 920F9L H'O0FGIO0 c¢€'0+990 OL0O*€L0 Jepadpal uisisey
000 000 90'0 F900 00 F 100 €00+ €00 000*000 000*000 c9'0F 190 700 F L0°0 Ausgeoinvies Aumoq
00’0000 00’0000 00+ L00 ¢¢0F¢c0O 000+*000 O000F000 G9'0 ¥ 680 00’0 F 000 Aoy snonpiroaQg
000000 00’0 000 100> 100 *F 100 00°0F000 ¥00F%00 €9'0F €90 00’0 # 000 Ausqreso)
000 000 97’0 F 9¥'0 €00+€00 l00F 100 #0O0+%¥00 OLOFOLO G9'0F 80 ¥¢ 0+ 120 uloypong euljoied
000000 00’0000 00’0+ 000 00'0* 000 000*000 000*000 c9'0F€90 00’0 # 000 elpwung
LLLFL6°E c0'c+¢cS'¢E 08'L F l6'¢C €9'L¥80€ LO0CcFOLE VIVYFIGL 6E'L FV6°E 09'¢c*Gc Ol sallsgan|g
SLOF L) ¥0'¢c ¥ 9¢'€ G9'L ¥8¢'¢ SP9+889 <cL0F8CL 69LFLLY LL'0*9¢'¢ 68l Fcv'vy wnbxoe|g
vE'L ¥ 69°¢ c6'L F62CC 88'0 F¢cS'I 90cFEY'E 9P0FE80 LSLFG0¢C S90F8¥'t 80°'0 F€€°0 Ausyo xoelg
IS LFB09VL <€V Fe8OVLE G c+Qe9l’9 8L'¥F+¥80c cL'L+¥0¢c +80Fayee 99'0 F9%6€'L €L'0F3/Lc0 salsgoe|g
00’0+ 000 €00+€00 9¢'0 ¥ 0¥'0 gch*¢celt 6L0F6L0 600FO0L0 9’0+ 990 G0'0* 900 Ajjoy ueouewy

SGE'0F9Q99¢'0 V9L Fegh'} 600FQgeyc’0 L¥'0F860 900F.L00 <cO00F94a¥0'0 €9°0+F9€9'0 <00 F0950°0 Aiieghinesq
uesLBWY
1noses|n poomialeys pauIquio) sbuiuado XU1BN uoios|es JHequaain palsaaieyun sel0adg

Luonosjes dnoin o94]
obuig

sulejunoly eyyasenQ ay} ul (4eak ysansey-ysod Yyl ayl) 8661
AIne Bunnp painseaw ‘sjuawieal) uiyum sadAj} jelqey pue quswieady Aq ‘sjuejd Buionpoid-1sew-}jos Jo J1aA09 Juddiad (3 ) ueapy—9 ajqeL

66



"VAONY @U} Ul papn|oul 81am sanjeA pauiquiod AjuQ ,
(91 = N) s10/d }]oquaaif paureluod yolym spuels palsanley |je ssoioe pabeisay ,
‘1HIA s.ueounq pue syuel uo YAQONY Buisn (01°0 > d) 1usJaiip 10U alom Ja)}a| awes ay} Ag pamo||o} SUBSW ‘SMOJ UIYNM »

¢8¢l ¥9L0°¢ce ¥'LFe90°LL 8G90 F989°0 EV'EFEVE 00°'0F00°0 000F92000 00°'0 #2000 00°0*92000 oewns pabuipy
qeLo’0> om.o Fesy0 90°0 ¥ 8200 0’0 F0¥'0 0’0 F 100 00°0* 9000 00°'0 ¥4900°'0 00°'0* 9000 9S0l PIIM
€20Fqgegg’0 00°0+F49000 €00 Fev00 80°0F80°0 100 F 100 90°0+F9eQ0'0 00'0+F9000 000+*49000 swn|d plIm
€2'0*F%egco 00°0 #9000 €00 ¥ 9S00 OL0Fclto c0'0F200 ¢00F909e0’0 €20*F99ge'0 00 F99L00 Ausgepieds
G9'0F990 00’0000 00’0 * 000 00'0 ¥ 000 000 ¥ 000 000*F000 00°'0F 000 00°'0F 000 Jewns yjoows
100> 00°'0* 000 00’0 * 000 00’0000 000 ¥000 000*000 00’0000 00°'0F 000 seljesseg
00°'0 ¥ 00°0 00’0 F 000 000 ¥ 000 000 * 000 00’0 F00'0 900*F900 000 ¥ 000 000 ¥ 000 ueljey
120 ¥ €980 000 ¥ 49000 G0'0 #9500 ¢c’0F¢cco 00'0*F 000 ¥SO0*Favrso 00’0 #9000 00°0*4qo00 Aiisgeod
¢8'0Fqece'0 L0'0F9eg0'0 <¢O0'0Fgegc0’0 000F000 c00F¥00 800FegLo €0°'0¥ Q9S00 LO0*FQel00 An1 uosiod
00°'0 ¥ q00°0 00°'0 #4000 00°'0 #9000 00'0F 000 00'0F 000 000*49000 00’0 #9000 LO0OF®ELOO Auisgebpuied
c0’'0 ¥90¢c0'0 690FeE9L’L 60°L¥qQese't vLO0FVLO ¥C0F 2’0 820Fdegy'0 00°0*F9000 000F9000 sedeib Jay10
G9'€ ¥ de60’'9 S0'0c ¥e/l8¢€E 86'EFO0Q9LY <¢cL6 F666 GS'L ¥ /€C VEV Fe68'6 6L'cFogE’c LE0FOE0 adeib suipeosniy
00°'0* 000 000000 000 ¥ 000 000 ¥ 000 000 ¥ 000 SO00*FS00 00°'0F 000 00’0 F 000 suioymeH
90°0 ¥ 490°0 L0 FBLO0 200 ¥ 9L00 HEOF L0 €0°'0F €00 <c00*Fq9eoo LL'OF48L'0 900 ¥490°0 sisuquaaly
000000 100> 100> 00’0000 100> 00’0 F 000 00’0 ¥ 000 00’0000 oewns juelbely
00'0 000 00’0 *00°0 000 ¥ 000 00’0000 00’0000 000*000 YAAVIEA A0 00’0 * 000 @a1) abun4
000 ¥ 000 4N AN0) 80°0 800 00’0000 LLOF L0 020" F0€°0 L00F 200 00’0 F 000 poomBop Bunemo|
00’0000 000000 000 000 00°'0F 000 00’0 F 000 000F000 00> 00°'0F 000 Alloy snonpoaQg
00’0000 00°'0F 000 100> L0'0F 100 000 000 000F000 000 ¥ 000 00’0 F 000 Ausqelon
00’0000 (RA VN YA 100> 100> 00’0 ¥ 000 600*F600 00°'0F 000 c0'0F¢c00 uloyp{ong euljoien
6.0+ 980 8G'¢ F€9¢ LV0F8Y0 9.'0*8.0 0Or0F0¥0 PvOOFILLO 0c'0F6€0 67'0 ¥ 0S50 sellsqgen|g
L9 F /9L 00’0000 00’0000 00’0000 00°'0F 000 000F000 00°'0F 000 00’0 F 000 Ausyo xoelg
G8'0c ¥ eLE'8Y LECEFEOL9Y <cOvFeleg8l Shec+vEeC8 LEOF060 990Fd9¥'L c0’0F9%¥0'0 000 F9000 saluagyoe|g
000000 100> 000 ¥ 000 000000 000000 000F000 00°'0F 000 00’0 F 000 Ajjoy ueouewy
€0 Fgesy’'0 9€€ FBlL9'EC €5'0FQqeLG0 LI'€EFcvE 00'0F 000 ¥LOF9A¥L'0 29000 *F 000 ¢9q10°0> Ausghinesq ueouewy
noJes|) pooMmJaleys pauIquio) sbuiuado XUIBIN uonos|es Jlequasin palseAleyUN seloedg
L,uonosjes dnoig o911
abuis

sujejunol\ enysenQ ay} uj (1eak ysantey-jsod Yyl ayl) 8661
Jawuwns Bulinp painseaw ‘sjuawjeal} uiypum sadA} jeuqgey pue juawiead; Aq ‘pasnpoud (ey/6y) 1sew yos jo ybiam-Aip (IS F ) uesapy—/ ajqel

67



Table 8—Comparison of mean soft-mast species richness (number of species
actually producing soft mast), diversity of production, and evenness among five
silvicultural treatments during the first (1994), third (1996), and fifth (1998) year
after initial harvest in the Ouachita Mountains

Single-
tree Group
Measure Year Unharvested selection selection Shelterwood Clearcut
Richness 1994 3.75a% + 0.25 0.50b £ 0.29 1.50b £ 0.65 1.25b +0.63 0.50b = 0.29
1996 3.75+x025 650087 6.00£1.08 7.25+1.03 5.00x1.08
1998 4.00a +=0.41 7.00b +0.41 7.00b+1.22 8.75b+1.38 7.75b +1.03
Diversity 1994 0.87a +0.15 0.00b + 0.00 0.16b +0.15 0.16b +0.16 0.00b + 0.00
1996 0.78 £0.23 0.83+x0.21 0.76 =0.12 1.10 £ 0.05 0.67 = 0.25
1998 0.70 = 0.21 0.94 +0.18 0.74 £0.22 0.96 = 0.24 0.84 + 0.17
Evenness 1994 0.54a +0.19 0.15b £ 0.14 0.64a +0.10 0.15b +0.15 0.00b = 0.00
1996 0.34+0.18 046x+0.06 0.53+0.18 0.39+0.15 0.45x=0.12
1998 0.40+0.13 050x0.08 046x0.12 0.44+0.16 0.38 +0.03

2 Within rows, means followed by the same letter were not different (P < 0.10) using ANOVA and

Duncan’s MRT.

Table 9—-Percent of total soft-mast production represented by pokeberry,
blackberry, blueberry, winged sumac, American beautyberry, muscadine grape,
and other grapes during first (1994), third (1996), and fifth (1998) year after initial
harvest in five silvicultural treatments and unharvested greenbelts in the

Ouachita Mountains

Single
tree Group
Year Unharvested Greenbelts selection selection Shelterwood Clearcut
1994 48 79 49 87 100 100
1996 76 91 86 89 94 99
1998 90 73 95 99 99 95

Pokeberry

In the first postharvest year (1994), pokeberry coverage was
greatest in clearcuts and shelterwoods (table 2). Pokeberry
plants were not abundant in other treatments and were not
detected in unharvested stands. Pokeberry production was
greatest in shelterwoods and clearcuts in the first year, and
this species produced more soft mast than any other species
(table 3). In the third postharvest year, pokeberry coverage
was greater in harvested stands than in unharvested stands
and greenbelts (table 4), but production had declined. Poke-
berry production was greatest in clearcuts, shelterwoods,
and group openings (table 5). By the fifth postharvest year,
pokeberry coverage was low in all stands, although clear-
cuts had the highest abundance (table 6). Production in the
fifth year declined dramatically, being highest in clearcuts
(table 7).

Pokeberry is probably the most important soft mast producer

immediately after intensive logging because of its ability to
establish quickly and produce abundant levels of soft mast.
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Pokeberry, a colonizing herbaceous species, invaded the
more intensely harvested areas (clearcuts, shelterwoods,
and group openings) immediately after harvest, but quickly
disappeared because of its inability to compete with the
intense woody vegetation growth. This trend suggests
pokeberry production reaches a peak about 1-3 years after
harvest and then declines quickly.

Blackberry, Winged Sumac, and

American Beautyberry

Blackberry plants were present in all treatments the first
year (table 2), but produced no soft mast. By the third year,
coverage was greatest in harvested stands (table 4). Pro-
duction was greatest in shelterwoods; no blackberries were
produced in unharvested stands and production was almost
nonexistent in greenbelts (table 5). By the fifth year, black-
berry coverage and production was greatest in clearcuts,
shelterwoods, and group openings (tables 6 and 7). Black-
berry was the most abundant soft mast in intensively har-
vested areas the fifth year.



In the first postharvest year, winged sumac coverage was
greatest in group selections, shelterwoods, and clearcuts
(table 2); however, no production occurred in any stands. In
the third year, coverage was greatest in clearcuts, shelter-
woods, and group openings (table 4); production was great-
est in clearcuts and shelterwoods (table 5). In the fifth year,
coverage was greatest in harvested stands (table 6), and
production occurred only in clearcuts, shelterwoods, and
group openings (table 7).

American beautyberry coverage was low in all stands the
first year (table 2), and production was nonexistent. Cover-
age and production was still low in the third year, and no
significant differences in production existed among treat-
ments (tables 4 and 5). By the fifth year, production was
greatest in shelterwoods, clearcuts, and group openings
(table 7).

Blackberry, winged sumac, and American beautyberry were
similar in their response to treatments. Each occurred pre-
dominantly in intensively logged areas (clearcuts, shelter-
woods, and group openings), and each produced the most
soft mast during the fifth postharvest sampling year. These
species tended to produce high levels of soft mast when
stands were thinned to a residual BA <11.5 m%ha. Blackberry
was probably the most important soft mast producer in
intensively logged areas by the fifth postharvest year because
of its extreme abundance and the high carbohydrate and
water content of its mast, which are likely important traits
for wildlife during the relatively dry July and early August
period.

Muscadine and Other Grapes

Although muscadine grape coverage did not differ among
treatments the first postharvest year (table 2), production
was greatest in unharvested stands (table 3). In the third
year, production was greatest in shelterwoods and single-
tree selection stands (table 5). Although no significant
difference existed in coverage the fifth year (table 6),
production was greatest in shelterwoods and single-tree
selection stands (table 7).

For other species of grapes, no difference in coverage or
production existed among treatments the first year. In the
third year, coverage was greater in single-tree selection
stands than in clearcuts or greenbelts (table 4), and pro-
duction was greater in shelterwoods than in clearcuts or
greenbelts (table 5). In the fifth year, production in shelter-
woods was greater than in clearcuts, greenbelts, or unhar-
vested stands (table 7).

Initial logging disturbance greatly affected muscadine and
other grape species the first year after harvest. However, by
the fifth year, grapes (primarily muscadine) were abundant
in thinned stands with some intact overstory (shelterwoods,
single-tree selections, group openings), but were not abun-
dant in areas with no overstory (clearcuts) or areas with
closed canopies and low ground-level light penetration
(unharvested areas and greenbelts). However, differences in
site, seedbed, previous land uses, or other factors unrelated
to treatment may have affected muscadine abundance. For
example, among the group selection stands in 1998, musca-
dine grape covered 23.8 percent of the ground in the north-

zone stand (C1124 S11), but was absent in the south-zone
stand (C35 S42). Among clearcuts, the north-zone stand
(C458 S16) had 19.8 percent muscadine ground cover,
whereas the west-zone stand (C1292 S2) had less than 1.3
percent cover.

Blueberries

Blueberry coverage did not differ among treatments any year.
However, production was greatest in unharvested stands the
first year (table 3); no differences existed in subsequent
years. Logging disturbance appeared to reduce production
in harvested stands the first year, but production in har-
vested stands increased in years three and five to levels
equal to unharvested stands.

CONCLUSIONS

The importance of individual mast species varied by treat-
ment and years since harvest. Pokeberry was the most
abundant mast produced in intensely harvested areas (clear-
cuts, shelterwoods, and group openings) the first year after
harvest, but its production quickly declined in subsequent
years. Pokeberry was the only abundant mast-producing
herbaceous species on study areas. Herbaceous species
tend to recover and establish quickly, whereas woody species
tend to recover and establish more slowly. By the fifth year,
blackberry became the dominant soft mast available in
intensively harvested areas. Winged sumac and muscadine
grape were the second and third most abundant mast in
these areas by the fifth year. Muscadine grape was gener-
ally the most abundant mast in single-tree selections, unhar-
vested stands, the thinned matrix areas of group-selection
stands, and greenbelts. Differences in site, seedbed, previ-
ous land uses or other factors unrelated to treatment, which
were not controlled in this study, may have contributed to
the large variance in production and cover we observed
among stands of similar treatment.

Providing high-quality, early-successional wildlife habitat is
often a priority for land managers. Clearcutting provides
abundant soft mast for the first 5 years after harvest, but
many people are opposed to this management on public
lands. The public generally accepts partial cutting methods
more than clearcuts. Our results suggest young shelterwood
cuts provide soft mast levels comparable to young clearcuts
during the first 5 years of growth. By the fifth postharvest
year, total soft mast production in clearcuts and shelterwoods
were more than twice the levels of other treatments (Perry
and others 1999).
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