
MaterialsandMethods
In Summer2008
Wire fenceremoved, fencepostsleft to definesubplotperimeter,
andcarewastakensoasnot to disturbwoodyplantsfoundeither
in the subplotsor in adjacentareas. Woodyplantswere locatedand
mappedon anx-y grid (MicrosoftOfficeExcel2003)

The Study Site
Presentstudy utilizesremnant structuresform work completedin
1994(Fig. 1). Sixteensubplots(2 x 2 m) wereusedto examineseed
lossby variousgrainivores(Fig. 2)

ÅSubplot: four exclosure treatments

Å1 cm mesh fencing (sides only excluding rodents) 

Å4.5 cm mesh fencing (side and top excluding birds)  

Å1 cm mesh fencing (side and top excluding  both)

ÅFree of fencing (control)  

Introduction
The introduction and establishment of woody plants into an old-field

successionalcommunity have been of interest to ecologistsfor many years
(Buell et al., 1971; Rankinand Pickett,1989; De Steven,1991; Myster, 1993).
One important characteristic of old-field successionaldynamics regarding
introduction and establishmentis community structural complexity,where an
increase in community heterogeneity has been found to facilitate the
recruitment of woody plants (McDonnelland Stiles,1983; McDonnell,1986;
McClanahanandWolfe,1993).

Presently,efforts to recognizethe impact of structural complexitythrough
the use of artificial structures (e.g. abandonedwood posts, fencing, etc.) as
facilitators are documentedin extensivework completed in neo-tropical and
Mediterraneanenvironments(Holl,2002). Thesestudiessuggesta largedegree
of relationship between increasedstructural complexity and an increasein
woodyplant establishment. In contrast,studieswhichexamine or takenote of
artificial structures in abandonedold-fields of temperate climatesare limited
(McDonnellandStiles,1983; McDonnell,1986; McClanahanandWolfe,1993).

Objectivesof Investigation

1. To examine the impact of artificial structures on woody plant 
establishment of a 15-ȅŜŀǊ ƻƭŘ ǎǳŎŎŜǎǎƛƻƴŀƭ  ŎƻƳƳǳƴƛǘȅ ŀƴŘΧ 

2. To evaluate differences in structural complexity using most abundant 
woody plant species

Nullhypothesis:

The addition of artificial structures to an old-field community will have no
impacton the distributionandabundanceof woodyplant establishment
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Fig. 1.Aerial photograph of study site 
(blue boxes)

Results
1.Between  Plots: Structurally Enhanced Plot (SEP) vs. Control Plot (CP)

Density: 1165 woody plants, representing 11 species (Table 1)

SEP = 842 vs. CP = 323 (t = 2.35, p <.001)

Height and Age: No significant differences between plots

Distribution (three most abundant species):

Ulmus rubra                                                                                         Cornus drummondii                                                              Crataegus mollis

Fig. 2.Diagram of individual plots: structurally 
enhanced plot (left) and control plot (right)

Species Structurally Enhanced Plot Control Plot Total

Ulmusrubra 401 72 473

Cornusdrummondii 330 109 439

Crataegusmollis 60 92 152

Fraxinusamericana 16 23 39

Vitisspp. 15 24 39

Rubusspp. 8 0 8

Rosa multiflora 4 2 6

Elaeagnusumbellata 4 0 4

Juglansnigra 2 1 3

Populusdeltoides 1 0 1

Juniperusvirginiana 1 0 1

Total 842 323 1165
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2.άbŜŀǊέ ŀƴŘ ά!ǿŀȅέ ŦǊƻƳ CŜƴŎƛƴƎ

All woody plants located within 25 cm of or contained within remnant 
ŜȄŎƭƻǎǳǊŜ ŦŜƴŎƛƴƎ ǿŜǊŜ ŎƻƴǎƛŘŜǊŜŘ άƴŜŀǊ ǘƻ ŦŜƴŎƛƴƎΦέ  !ƭƭ ǿƻƻŘȅ Ǉƭŀƴǘǎ 
ƻǳǘǎƛŘŜ ƻŦ нр ŎƳ ŦǊƻƳ ŜȄŎƭƻǎǳǊŜ ŦŜƴŎƛƴƎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ άŀǿŀȅ ŦǊƻƳ 
ŦŜƴŎƛƴƎΦέ

DensityΥ рто ŦƻǳƴŘ άƴŜŀǊέ ŀƴŘ нму ŦƻǳƴŘ άŀǿŀȅέ
Three most abundant species (ratio near to away)
Ulmus: 263/138; Cornus: 273/57; Crataegus: 37/23

Height and Age: No significant differences 

3.Relative to Treatment

Density: A total of 488 in treatment subplots of the SEP 

No significant difference between treatments

Ulmus291; Cornus172; Crataegus25

Height: Significant differences found among Ulmus between  BO and C 
treatment subplots (t = 3.60, p = .016).  No significant differences were 
found among Cornus and Crataegus.

Age: Worthy to note the difference among Ulmus between BO and C 
treatment subplots (t = 2.45, p = .058).  No significant differences were 
found among Cornus and Crataegus.

Distribution (three most abundant species):

- Ulmus 

Exhibited apparent clumping pattern in treatments having exclosure 
fencing and lowest in control treatments where fencing is absent 

- Cornus 

Displayed a high degree of clumping within subplots 6 and 7 (Fig. 5)

Remaining individuals appeared to be randomly scattered throughout 
the plot or formed much smaller clusters  (Fig. 5 & 6) 

- Crataegus

Exhibited no apparent clumping (Fig. 7& 8)

Table 1.Total count of individuals  and representative species from the SEP and CP 

Fig. 3 & 4.  Spatial distribution of Ulmus rubrawithin the SEP and CP Fig. 5 & 6.  Spatial distribution of Cornus drummondiiwithin the SEP and CP Fig. 7 & 8.  Spatial distribution of Crataegus molliswithin the SEP and CP

DiscussionandConclusion
Discussion
The differencesin density and distribution of woody plants sampledfrom both the SEPand CPsuggestthat the introduction of artificial
structuresinto the old-field communitydoesimpactcommunitystructuretoward increasedheterogeneity.

1.Early introduction of artificial structures enhanced structural diversity and created spatial and structural microsite habitats that influence 
recruitment of  new species (Werner and Harbeck, 1982)
2.Structural posts promoted the visit of birds and thus a concentration of bird-dispersed seeds (McDonnell and Stiles, 1983; McDonnell, 1986)
3.Structural fencing served to capture seed rain, acting as an irregular barrier to flight of wind-dispersed seeds (Cadenasso andPickett, 2001)
4.Structural fencing served to protect established woody stems from herbivory and girdling (Myster and McCarthy, 1989)
5. Increased concentration of seeds and improved site conditions for establishment  led to greater heterogeneity among treatmentsubplots

Conclusions
1.Artificial structures do impact succession by increasing community structure (increased density and height)
2.Structures serve as recruitment foci and protective cover. Once seedlings establish (i.e. woody patches), they perpetuate cycle of recruitment 

and increase natural heterogeneity
3. Increased structural complexity drives the succession sequence toward early woody plant dominance
4.Good potential for use in restoration management of degraded old-field, but caution must be taken as individual species will react differently 

to artificial structures based upon unique biological requirements
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The study examines 4 response variable:
ωDensity (individuals per unit area)
ωLocation (x-y coordinate system)
ωHeight (meters) 
ωAge (tree ring count) 

Statistical Analysis: analysis of variance (ANOVA)
among treatments, basic t-tests test between 
plots, and data was logarithmically transformed

Age Protocol:
ωDiameter < 0.5 cm (assumed less than 2 years in age)
ωDiameter > 0.5 cm (subject to age determination) 
ωA disk cut from each stem, sanded, and cleaned
ωAnnual rings counted from outside working toward 

the center

Fig. 2.Diagram of individual plots: structurally    
enhanced plot (left) and control plot (right)


