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 J apanese climbing fern (Lygodium japonicum) 
is a non-native, invasive fern that is 

problematic throughout a variety of natural 
communities from bottomland hardwoods to longleaf 
pine ecosystems, as well as in managed pine 
plantations.  The rapid spread and establishment of 
Japanese climbing fern is, in part, due to its high 
reproductive capabilities by spores.    Glyphosate has 
been one of the more effective herbicides to control 
mature fern plants, though in natural areas metsulfuron 
methyl is still widely used for short-term control where 
impacts to native vegetation are of concern.  Herbicides 
have typically been applied in Fall to maximize 
absorption and translocation through foliage; however 
this may not adequately control subsequent release and 
germination of mature spores.   

 

 Spores typically begin to develop on the fronds 
in mid to late July, and peak dispersal of spores occurs 
from late September to mid-October.  Recent ongoing 

research funded by FWC, Bureau of Invasive Plant 
Management has been investigating whether earlier 
applications of either glyphosate or metsulfuron methyl 
may effectively control spore development and viability.  
Herbicides were applied at standard label rates to 
individual fern plant stocks from mid-July through late 
September.  Dead fronds were harvested six weeks 
after herbicide application, and spores from fronds 
were collected, weighed, and placed in growth 
chambers to test for germination. 

 Results thus far indicate that earlier herbicide 
applications significantly reduced total spore 
production, and in some cases, reduced the germination 
of those spores that did develop to maturity, though 
more so with metsulfuron methyl than glyphosate.  
Across herbicide application dates, spore yields and 
gametophyte cover was lowest from spores/plants 
treated with metsulfuron methyl than from untreated 
controls at all but the last application date in late 
September. Gametophyte cover was also generally 
lower from spores collected from metsulfuron methyl-
treated plants than glyphosate-treated plants, most 
noticeably from application dates between mid-July and 
late August.   While glyphosate has slightly better 
control of mature plants, we suggest that a combination 
treatment of glyphosate and metsulfuron methyl at 
standard label rates may be warranted to better control 
both mature plants and reproduction, with application 
periods before early September to achieve the greatest 
efficacy. 

Japanese climbing fern spores collected from herbicide-treated 
plants are distributed across pots filled with sterilized soil, and placed 
in growth chambers to test for germination 

Japanese climbing fern spores collected from herbicide-treated plants are 
distributed across pots filled with sterilized soil, and placed in growth 
chambers to test for germination 
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Change in Agricultural Land Use Constrains Adaptation of National Wildlife 
Refuges to Climate Change 

C.M. Hamilton, W.E. Thogmartin, V.C. Radeloff, A.J. Plantimga, P.J. Heglund, S.M. Martinuzzi and A.M. Pidgeon. 2014.  
Environmental Conservation, Published Online:  http://dx.doi.org/10.1017/S0376892914000174 
 
ABSTRACT:  Land-use change around protected areas limits their ability to conserve biodiversity by altering ecological 
processes such as natural hydrologic and disturbance regimes, facilitating species invasions, and interfering with 
dispersal of organisms. This paper informs USA National Wildlife Refuge System conservation planning by predicting 
future land-use change on lands within 25 km distance of 461 refuges in the USA using an econometric model. The 
model contained two differing policy scenarios, namely a ‘business-as-usual’ scenario and a ‘pro-agriculture’ scenario. 
Regardless of scenario, by 2051, forest cover and urban land use were predicted to increase around refuges, while the 
extent of range and pasture was predicted to decrease; cropland use decreased under the business-as-usual scenario, 
but increased under the pro-agriculture scenario. Increasing agricultural land value under the pro-agriculture scenario 
slowed an expected increase in forest around refuges, and doubled the rate of range and pasture loss. Intensity of land-
use change on lands surrounding refuges differed by regions. Regional differences among scenarios revealed that an 
understanding of regional and local land-use dynamics and management options was an essential requirement to 
effectively manage these conserved lands. Such knowledge is particularly important given the predicted need to adapt 
to a changing global climate. 
 
Foundation for Environmental Conservation ©2014.  To read the full article, CFEOR members click here. 
 
 

Site Occupancy of Foraging Bats on Landscapes of Managed Pine Forest 

M.J. Bender, S.B. Castleberry, D.A. Miller, T.B. Wigley .  2014. Forest Ecology and Management, 336:1-10. 
 
ABSTRACT: The ability to fully evaluate potential relationships between forest management and bats is limited without 
information from relevant spatial scales. Further, knowledge of bat ecology in intensively managed forests is fairly limited even 
though these forests are a substantial portion of the forested landscape in the southeastern U.S. Therefore, we used occupancy 
models to examine influence of small-scale vegetation characteristics and large-scale spatial features on foraging patterns of bats 
within 6 managed-pine (Pinus spp.) forest landscapes in the southeastern U.S. Coastal Plain. We conducted repeated acoustic 
surveys to determine species presence/non-detection and evaluated a priori models relating detection probability and occupancy 
to site- and landscape-level metrics for 6 species/genera. Detection of big brown (Eptesicus fuscus) and eastern red (Lasiurus 
borealis)/Seminole (L. seminolus) bats (eastern red and Seminole bats combined) decreased with increasing basal area, and 
detection of big brown and Brazilian free-tailed bats (Tadarida brasiliensis) increased over the summer sampling period. 
Relationships between occupancy and habitat metrics were species-specific but consistent with previous studies. Occupancy for 
most bat species was lower at sampling sites with higher vegetation clutter and higher basal area. In contrast to most previous 
studies, occupancy of all bat species investigated was unrelated to or negatively influenced by distance to water. Although site- 
and landscape-level features influenced occupancy, our results indicate that site-specific features (vegetation clutter and basal 
area) influenced most species. Therefore, stand-level management activities that decrease vegetation structure, such as thinning 
intermediate-aged stands and/or controlling midstory vegetation (e.g., fire or herbicide applications), likely will maintain or 
increase suitability of managed pine forest stands and landscapes for many bat species in the southeastern Coastal Plain. The 
forest mosaics that we sampled, consisting primarily of managed pine stands intermingled with non-production habitat types, 
supported a large proportion of the bat community associated with forests of the Coastal Plain which suggests the compatibility 
of timber production and bat conservation objectives. 
 
Eslevier B.V ©2014.  To read the full article, CFEOR members click here. 
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manage Florida’s forest as a healthy, working ecosystem that 

provides social, ecological and economic benefits on a 
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 Non-timber Forest Products Fall 2014 Webinar Series. 

This webinar series highlights the remarkable and diverse 

world of non-timber forest products, ranging from an 

overview of the abundance and diversity of NTFPs to 

forest farming practices focused on particular marketable 

products.  This program is a national partnership effort 

between the American Forest Foundation and the 

Cooperative Extension Service.  Foresters, SAF CFEs are 

approved for the sessions.  Details and registration at Tree 

Farm calendar link above. October 29, November 10, & 

December 12. https://www.treefarmsystem.org/national-

calendar 

 Managing Fire, Understanding Ourselves:  Human 

Dimensions in Safety and Wildland Fire. 13th 

International Wildland Fire Safety Summit and 4th 

Human Dimensions of Wildland Fire, Boise Centre, 

Boise, Idaho, USA, April 20-24, 2015. http://

inawf.memberclicks.net/upcoming-conferences 

 Fire in Eastern Oak Forests Conference. The 5th Fire in 

Eastern Oak Forests Conference will be held 27-29 May 

2015 at the Bryant Conference Center on the University 

of Alabama campus in Tuscaloosa, Alabama. The goal of 

the Fire in Eastern Oak Forests Conference is to improve 

land stewardship through transfer of knowledge and 

technology of fire as a management tool and its role in a 

historical context. The conference brings together noted 

experts in research and management to present state-of-

the-art information, perspectives, and syntheses on key 

issues and provides learning and networking opportunities 

to over 300 participants. http://easternfire.as.ua.edu/ 
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