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INTRODUCTION

This work was undertaken with two main goals: 1hétp provide more detailed information about thieraction
between Roxbury’s farming activity and habitat fi@ative species and 2) to contribute to Roxburydeasstanding of
the interaction of how wild plant and animal speamay affect agricultural production. We have moaire
experience addressing the former than the lattevekier we recognize the importance of looking adl\species
management from both perspectives. We hope thadahbling in agroecology is a first step that helpdecome
more versed and useful in this realm. As one ofias recently told, ‘Anything worth doing, is wordleing poorly.’
So, please bear with us and let us know your consnethey will help us learn.

Most of the fieldwork reported here was done duthgsummer of 2007. The pond work was conducteiehgl2006
while some snow tracking, ground checking and birdoping occurred in early 2008. We focused mostuof
attention on areas that were or recently had b&&renced by active farming. In addition, relattogthe focus of an
upcoming study, we also spent substantial timeaekpg floodplain forests. The wooded uplands reegikelatively
little attention and the swamp on the SW corndhefproperty eluded us for much of the study bezawesdidn’t
realize that it lay on Roxbury property.

In most cases, our work was primarily descriptavad we essentially roamed about describing whatoméd see.
While we made several visits to Roxbury duringykar, we doubtless missed certain seasonal eveéhéesblooming
of certain flowers, the flight of certain insedise migratory passage of certain birds. Thus &t kre not exhaustive.
We do hope they are more or less representativdnat you find on the Farm.

This report has two main parts and they overlapesamat. Specifically, we first present a descriptiorganized by
plant and animal group, of the wild species foundre Farm. We try to introduce the flora and faand highlight
those species of conservation interest. Where apipte, we also discuss the potential influencthe$e organisms on
farm production, i.e., we touch upon agroecologe Ndpe that this first part gives you an overviéwame of the
organisms on your farm.

The second section is map based. That is, we gradaabitat map and a habitat-by-habitat discussidhe
conservation and management issues relating toredstat. Obviously, there is some redundancy kefein the
previous section, we described certain speciesmgarvation interest, then, in this section, wé m@gntion them again
in relation to their particular habitats. We hopattthis second part is useful in a practical semsklets you quickly
find information regarding a specific portion ofurdarm.

Finally, at various points in the report, we hawghhighted particular studies or monitoring that bedieve might help
us learn important information. These are an itnatato you. Please let us know which if any ofghastudies seem
interesting and worthwhile.



PART1: DESCRIPTIONS OF THE PLANTS AND ANIMALS

PLANTS
Plant Conservation
There are close to 1300 species of plants growitdjiovColumbia County. Two thirds of these are sidered native
species, meaning that they were here before Euncgetiement. One third of the wild plants origedhtn Europe or
Asia (and very few from South America or the Westdfs), and they have been either intentionallyrontentionally
introduced to our region. Plant conservation effate directed exclusively at native species, gitemm to “save all
the pieces” that were here before European settierdsually, plant conservation measures focusaos species.
There are 57 plant species in Columbia Countydhatisted as endangerer threaten@ and a larger number is
protected as exploitably vulneralgke likely to become threatened in the near futime)he State of New York.
Approximately 200 more species are considered nadiiprareby Hudsonia. These state-protected and regiomafky-
plants, which we will refer to as species of comaton interest, are highlighted in bold in thentlist attached in
Appendix 1.

Wild Plants on Farms

A large percentage of the introduced plants aré adzlpted to our European-style agriculture andefoee thrive well
on farms, making up the bulk of plants on pastareshay meadows (which often have been originakgded with
varieties of European grasses and legumes), comgpesi weeds with cultivated plants, and gracingetiges (along
farm roads, fence rows, and margins between intelysmanaged and natural habitats). There are tahelossome
weeds that are actually native to our region (&ggweed), but most native plants do not competkeinvine fertile
and frequently disturbed soil of cultivated fiel@sen in pastures and hayfields, the native plaresusually in the
minority, both in terms of species numbers and caye.

Nevertheless, farms in Columbia County can propigaty of habitat for native plants. So far, we é&und
approximately 400 native plant species on Colun@manty farms. The on-farm habitats that are oftelmin native
plant species are wet meadows, swamps (wetlandsdted by woody vegetation), ponds/marshes,
streams/creeks/ditches and their associated uptamidors of unmanaged or lightly managed vegetatipland forest
and fencerows (if they are remnants of upland faesave been established for a long time), uptaddields and
shrublands. In our studies of Columbia County fames have now documented at least 54 species skecaation
interest in wetlands, shrubby old fields, and favoodlots.

Plants of Conservation Interest on Roxbury Farm

We should emphasize that our plant survey from RoxBarm is far from complete and that we focusadsearch for
native plants on areas where we expected the nargspf conservation interest. Appendix 1 presariist of all the
plants we documented on Roxbury Farm and the habitaere we saw them, complemented with the pisint |
published by Hudsonia in 2004 for the Martin Varr&uHistorical Site and the South Farm of Roxbuayni. This
merged list contains almost 500 plant species,a@i#hich were reported only by Hudsonia (and a ¢éwhese might
exclusively occur on the Martin Van Buren Site, veheve did no work). It is certainly no exaggeratiorsay that there
are at least 500 plant species, 330 of them najirosying wild on Roxbury Farm. At least thirty-fivelld plant species
on Roxbury Farm are of conservation interest.

In the following, we will introduce the main grouptnative vascular plants found on Roxbury Farisguks where
they are found on the farm, and provide ecolodieakground that helps understand some of thes#disbn
patterns. We categorize the plants into Spring Ephnals; Native Herbs and Wildflowers; Native Grassedges,
Rushes and Cattails; Native Aquatic Plants; Na#wees and Lianas; Native Shrubs; Native Trees;lamdsive
(Introduced) Plants. We consider these in turnwelo

Spring ephemeralsare a group of herbaceous forest plants that estieefpre the leafing-out of the tree canopy and
provide early-season pollen (and to a lesser degestar) sources for bees, butterflies and otisats. Strictly
speaking, these are a subgroup of the followinggzaly, but we highlight them here because of theauty and
specialized ecology. They sometimes complete thdire lifecycle (seed to seed) between April amtel(e.g., False
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Mermaid Weed). Most spring ephemerals, howeverparennials that sprout from bulbs, tubers, oraimes early in
spring. Their green parts wilt before the end ahswer, sometimes leaving fruits displayed on isalabey fruiting
stalks (e.g., Wild Leek). A dense and diverse flarapring ephemerals often seems to indicate fotbat have not
been cleared of their canopy in a long time. Indsadlies by others have shown that these plaatgeay slow to
recolonize cleared areas.

Many spring ephemerals thrive best in deep, riahistsoils. At Roxbury Farm, the richest commumityspring
ephemerals was found in the floodplain forests@léimderhook Creek. They included the NYS-proteddéubdroot,
Red Trillium, and White Baneberry, the regionallye Dutchman’s Breeches, False Mermaid Weed, anddSp
Beauty, as well as Wild Leek (“Ramp”), Trout Lilgkunk Cabbage, False Solomon’s Seal, Early Meadaosy R
amongst others. We did not survey “Southern Swadping the spring months. We would expect somé&ie$é
spring ephemerals to thrive there as well. All oth@amps and upland forests at Roxbury Farm didhaweé a rich
spring flora. Skunk Cabbage was the most ubiquispusig ephemeral, basically present in all themsps Trout Lily
and False Solomon’s Seal grew on the wooded hiNlorth Farm, Red Trillium in the forest surroundimg “Old
Lower Pond”. This relative poverty in spring epheateis most likely due to the young age of mosang forest and
wooded swamp patches on Roxbury Farm. Even thegspphemerals in the Floodplain Forest certainiyato
represent a “pristine” situation.

Deer are famous for their ability to significanigpact spring flower populations by grazing. We mared a dense
patch of more than 200 young Meadow Lily plantstfobserved on May 7 and by July 5 found no mioaa five
flowering individuals. (Meadow Lily’s are not codgired spring ephemerals because they bloom soméatiiat
however these flowers occur in the same habitatxanbelieve the deer probably have a similar impacspring
ephemerals.) There is anecdotal evidence that tiieseare highly sought after by deer in our megiFurthermore,
invasive plants (e.g., Garlic Mustard, Dame’s Raochkee present in the floodplain forest, and altitothey are not
dominant, their presence might modify the nativeugd flora through competition for light and watas,well as
alleopathy (negative chemical interactions).

Native herbs and wildflowerscan conveniently be grouped, according to theadsttolerance, inttorestand
meadowspecies and, according to their tolerance for ‘feet”, into upland vs. wetland species. Withinstaéroad
categories are groups of species that show a preferfor certain soils (e.g. calcareous indicat@sjne native
wildflowers, especially those of forests and certaetlands, are quite intolerant of changes inrthabitat and might
not re-colonize a secondary forest or a wetlantl wibdified hydrology. Others are early colonizetsoowake
advantage of freshly or repeatedly disturbed skewally, wildflowers can be grouped accordingheit flowering
times. We already discussed the spring ephemerésasts. Their strategy of early spring emergematrapid
senescence does not seem to be paralleled by éng meadow plants. Yet meadows and forests dceediar flower
groups that can be categorized by flowering tirhe:dummer and the fall flowers. The summer floveeesa
taxonomically very diverse group that provides najghe native wildflowers from May through Augustie fall
flowers are dominated by plants of the aster famihcluding Goldenrods- that burst into bloom ime&eptember
and provide pollen and nectar through October. sc@ll these groups, we found approx. 140 nativieshend
wildflowers on Roxbury Farm.

For nativeforestherbs and wildflowerghe floodplain forest was again the most inténgstabitat. It was the only
place on the farm where we found the NYS-proteGartinal Flower and the regionally-rare Meadow lahd Giant
Ragweed, joining the spring ephemerals later irsd@son. We found the regionally-rare Halbert-Ldavearthumb in
the “Southern Swamp” and expect it to harbor adddl native herb and wildflower treasures. The iosweamps,
while not spectacular, had a decent set of natildflawers, including the NYS-protected Turtlehe@st plant to
caterpillars of the Baltimore Checkerspot buttgriipd the more common Skunk Cabbage, Wild Geranitarly
Meadow-rue, Spotted Joe-Pye Weed, and Purplestegalida. We don’t have any exciting wildflower fintisreport
from any of the upland forests.

From our experience throughout Columbia Countyiyeatpland meadow wildflowergnd to be most diverse on poor
soils. That is where they can best compete witlEtilm®pean species that are so well adapted todheaoils that
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farmers strive to create. Most of Roxbury Farm I@esn in very intensive agricultural managemenafeery long
time, and there are not many areas of poor soitsevh diverse community of native wildflowers cothlidve. An
exception is the area of the abandoned gravellpgravtopsoil has been removed and spontaneougietati®n of the
mineral soil is allowed to take its course withtuther disturbance. Waste grounds like this ateroperceived as
eyesores and examples of places where the lanobivasusly been “hurt”. However, these places cawesas habitat
to pioneering native species that get overgrownthgr species in better soils, and can becomesficaily quite
diverse, because none of the otherwise commonespgets to dominate the scene. On the mineraheail the
“Gravel Pond”, we found many common native upland wetland wildflowers, plus the regionally-rare Wvied
Milkwort and another uncommon plant (most likelffr@stweed). The other place where native wildflsiean come
into their own at Roxbury Farm are the old fiel@key currently seem to be dominated by GoldenrodsAsters, but
might have a potential to be managed for more Vendér diversity.

The wet meadows, especially on North Farm, haccardeset of common natiwveetlandflowers although we were
surprised by the absence of certain typical wetdoeelowers, such as Swamp Milkweed, and did nad fany
wildflower species of conservation concern in thabitat at Roxbury Farm (but see section on gramsgésedges,
below!). We believe, that there is a potentialtfor restoration of more diverse wet meadows, siaplyeducing the
mowing frequency to once every three years.

Finally, the edge of the “Upper Pond” also had eedé¢ set of common native wildflowers, it was timy@lace where
we saw a single Swamp Milkweed (regionally not anammon wet meadow plant) and we also observed a
regionally-rare Great Solomon’s Seal between thgp&s Pond” and the driveway.

Native grassesn our region hardly ever form extensive standsipland meadows comparable to those of the
European pasture grasses, and they also rarelynecloothersome weeds in the cultivated fields. e Bluestem, one
of the common prairie grasses in the Midwest, aoolme prominent on dry hillsides in Columbia Coubtyt there
was no Little Bluestem at Roxbury Farm, becauseettgenone of its typical habitat. Of the 16 natiyass species
found on Roxbury Farm, all but two were specieg@ssed with wet meadows and swamps or with streagboth,
floodplain forest and sand/gravel bars). But evetheir preferred habitats, these native grassasllyggrow in single
clumps, one here, one there, and the smaller spanteeasily overlooked. Prominent during thedad winter are the
2m tall, big clumps of the tan-colored, dried stashBig Bluestem and Switchgrass. Prominent dutirgsummer is
the dreaded Rice Cutgrass, which forms impenettabigles of its flimsy, razor-sharp stems in weadwmvs and open
swamps. None of the native grasses at Roxbury egreidered regionally-rare, although we had pelonaver seen
Big Bluestem in Columbia County before.

Basically all thesedges, rushes and cattaiig our region are native. There are a surprisitglge number of sedges
that grow in upland forest regionally, howeverRatxbury Farm, the prime habitat for the 37 natiedges, rushes, and
cattails were the same as those for native gradsesiet meadows, swamps and the floodplain fokesisonia
researchers documented a NYS-threatened s€&idgex davisij from the floodplain forest, and two regionallyrga
sedgesCarex grayiiandCarex squarrospfrom “Southern Swamp” and the forest along “Mud@hpok”,

respectively. We now know of two locations, on Niceihd South Farm, where another regionally-rargesé@iarex
trichocarpg occurs in moist upland meadows near the foregt.ed

“Gravel Pond” is the only pond on Roxbury Farm thatl a diverse flora ofative aquatic plants but we did not find
any rare aquatic plants during our survey.

Native vines and lianasvere common in the floodplain forest, includingdtvegionally-rare species, Climbing
Hempweed (documented by Hudsonia from the SoutimfFand Moonseed, found by us on the North Farm.1Rut
more common species of native vines and lianasadsorred around the ponds, in upland forest (grgpes), along
fence rows, and even in wet meadows (e.g., Poisgrahd pasture (e.g., Virginia Creeper).

Native shrubsoccurred on Roxbury Farm in upland shrubland, spyarpland forest, floodplain forest, along fence
rows, around ponds, and even in wet meadows. Miéndmost ubiquitous of the 27 native shrub spemiethe Farm

4



are Staghorn Sumach, Grey-Twig Dogwood, and BlaagpRerries. In open wet areas, willows and Silkg\waod
were also common. The NYS-protected Winterberryoed in the “Southern Swamp” and Hudsonia docugtktite
regionally-rare Alternate-Leaved Dogwood, probdbiyn the same site. We found a willow specimerhatghore of
the “Gravel Pond” that might be the regionally-r&mirie Willow.

None of the 4@ative tree species documented from Roxbury Farm are statslsr regionally-rare. But different
habitats on the farm support tree communities of destinct species composition. In the floodpléorest, the
common trees were Sycamore, Silver Maple, Cottomyésh, Boxelder, and Basswood. Red Maple, Gredn &sd
American ElIm were common in the “Southern Swampthglwith Yellow Birch and Swamp White Oak. Hudsonia
also reported Slippery EIm and Black Willow. On g ground within that swamp we also saw Black Birc
American Beech, and Hemlock. The upland forestrastdbe “Old Lower Pond” was dominated by Cottonwabe
forest around the small “Spring Pond” was domindtgdlack Locust, which is not considered nativeto region,
but also had Black Cherry and Bitternut. The canoipne forested hill on North Farm was composeWbite Pine,
Oaks, and Maples. Black Cherry and White Ash weobgbly the trees most commonly found in fence rows
Butternut was scattered throughout along the margirthe wetter sites.

Interestingly, all ouferns are native species, and all but three very comspecies (Bracken Fern, Hay-scented Fern
and Sensitive Fern) are NYS-protected. Remarkabl¢ha several stands of regionally-rare Ostriaim kethe
floodplain forest and “Southern Swamp” of Roxbugria. We suspect that most of the fern species Huaso
reported, were found in the “Southern Swamp” arjecaht upland forests.

In summary, habitats with a good potential for vaflant conservation on Roxbury Farm are the fitaid forests
along the Kinderhook, the wet meadows and the swampliverse native flora with some interestingypéaalso
occurs on the upland meadows on mineral soil sadimg the former gravel pit.

Invasive plantsare non-native plants that don't stay “close toghe” and the intensively managed habitats, buehav
the potential to spread into the more natural lagbind to compete with native species on theimtturf’. They can
diminish population sizes and the diversity of matpecies in invaded habitats. Therefore, natiaetgonservation
often considers the invasive species as compebfanative plants.

Almost 30 invasive species were documented on RygxBarm (Appendix 1). However, not all of them &kéey to
severely impact the native plant communities. bt,faome of the herbaceous plants considered vessi the New
England Invasive Plant Atlas seem to be common ooreipts of Columbia County pastures and hay meadaths
little tendency in our region to invade more naktiabitats (e.g., Gill-over-the-ground, Sheep Sp@anada Thistle).
Three exceptions should be emphasized. Garlic Mili&s become a ubiquitous herb in small forest eateimd
along forest edges and in those already stressatldas seems to have quite an impact on the niatrest herbs,
including spring ephemerals. It probably is preseral upland and floodplain forest patches at Ray Farm, but
should be watched especially in the floodplain $trevhere a sudden spreading could significantlyaich the native
ground flora. Japanese Knotwesaks particularly well along the shore of creakd lhas come to totally dominate
certain stretches of stream banks. At Roxburyrdivg currently in isolated colonies along the bawmikihe Kinderhook
Creek. Again, if it spreads significantly, it h&®tpower to shade out native ground flora. Purplesestrifedoes very
well in wet meadows and open swamps, particulariyutrient-enriched situations. It is currently inosmmon in the
wet meadows on the North Farm. However, as longstays one component of a diverse wet meadow aamty) it
can be tolerated for its value as a nectar an@palant for insects.

The two invasive grasses to keep an eye on are Baeary Grasswvhich currently seems to be limited to a meadow
patch, which it basically dominates, in the nonth#goodplain forest, and Common Reeehich currently seems to be
occurring in small patches at the edge of swampth Bf these species have the potential to takewgemeadows
and should be watched. There were two invasivetagplant species, Eutrophic Water-Nymahd_Water-Chestnut

in the “Gravel Pond”. The latter has the abilityctaver an entire pond’s surface within a few yeshsiding out all
submerged aquatic plants. We found only a smatihpiat 2006 and took the liberty to weed it outhké diverse




aquatic plant community in “Gravel Pond” is of anterest to you, you will have to keep an eye an\Water-
Chestnut, which most likely will continue to growlme carried into the pond again by waterfowl.

Of the seven invasive shrubs documented from RgxBarm, Multiflora RoseJapanese Barberand_Honeysuckle
might be the most common and the most likely toehav impact on plant communities of conservatioerest in the
floodplain forest and in “Southern Swamp”. Theintrol, however, would require tremendous effort.r®Moewarding
might be an attempt to limit the further spread mde-of-Heavenone of the three invasive tree species known from
Roxbury. It first took hold on this continent asapid colonizer of vacant urban lots and is now algreading into the
country-side. This species occurs currently asatedl individuals in fence rows and along forestesdand one round
of the farm with a chainsaw should be able to keepcheck. Finally, the only invasive vine on@ury Farm is
Oriental Bittersweeta high-climbing woody liana which is quite commarboth upland forest plots on the North
Farm, and —in smaller densities- was also fourfénmice rows and in the floodplain forest. Unfortehatthese plants
can actually “strangle” trees by inhibiting the fzontal expansion of the tree trunks, out-shadehtist trees with their
foliage and topple or break the branches of hesistby their sheer weight.

Managing for Native Plant Conservation on Roxburyafm

Currently valuable habitat¥Ve recommend kissez-faireapproach on the swamps and the floodplain foréhttive
possible exception of some invasive plant confrbe wet meadows are valuable as they are, butcwethued
management (mowing probably every three yearght frazing) to stay wet meadows.

Habitats with a potential for improvemeiithe proposed reduction in mowing frequency ofwtle¢ meadows should
result in an enrichment of native species withfeva years. Keep an eye on potential invasivesfter a number of
years, the expected suit of native wet meadow plaasn’t established itself, one could considedisgeor planting
additional species. Similar to the wet meadowshase the impression that the old fields near thedKihook on the
North Farm could be enriched with native plantsreate more diverse “wildflower meadows”. Howewee, did not
survey the vegetation in these fields during themmer and would recommend a detailed documentafitmeo
floristic composition throughout the growing seasefore thinking of intensive management to incegag diversity
of native flowering plants. The upland forests ngsgk and potentially help with control of invassvi order to
develop more diverse native understory communifiesre don’t seem to be many examples of publisiteetnpts to
restore native herb communities to secondary fer&sit it might be worth researching this issuét anore,
potentially by tapping into the experiences of geagho cultivate native medicinal plants in NE fete

Wild Plants and Agricultural Production

One can conceive of several ways in which wild fdanteract positively or negatively with agricutiliproduction.
Maybe the most obvious is the direct negative adgon between weeds and cultivated plants. Wienalv that
certain wild plants love to grow in cultivated fisl, compete with cultivated plants for light, watend nutrients, and
can have an impact on yield. And you know muchdpettan we do how to keep them at bay. Howevenvere
intrigued by suggestions in the literature abosetghssibility that certain “weeds” under certaimditions might
actually facilitate the growth of the cultivatedapts. This is thought to happen either by theilityglio access nutrients
from deeper soil layers and to transfer them iaj@fs of the soil that are accessible to the claptg by repelling
certain herbivores from the cultivated plants, antty creating a favorable microclimate in thediélVe would be
curious to hear if your observations on any of.this

Another interesting double-edged sword seems thédevild plants growing along the field marginsfemce rows. As
you point out, such un-mowed strips of non-culiéghvegetation can provide shelter/wintering halfdatnsect pests
(Flea Beetle, Cucumber Beetle?). However, they tratgo provide food and shelter for beneficial ctggedators and
pollinators. Obviously, it depends very much ongpecific crop-pest-predator situation and theaurding habitats,
whether the beneficial or the negative effect ahsun-mowed margins/fence rows takes precedence.

Larger areas of non-cultivated habitat interspevsiglal or adjacent to the cultivated fields may hamemportant role
in providing nectar and/or pollen to pollinatorgidg times of low pollen availability in the culated plants. Early in
the season, the spring ephemerals in upland fofests Violets), riparian forests (e.g., Trouty)jland swamps (e.qg.,
Skunk Cabbage), as well as early flowering shrutasteees (e.g., Willows) provide pollen and nettabees that will
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later pollinate the vegetables. Late in the seab@nfall-blooming flowers of the aster family (lnding goldenrods)
provide plentiful food for flower-visiting insectdong un-mowed field margins, in old fields, and weadows.

Ideas for Enhancement of the Beneficial Effects @fild Plants

In Europe, there has been experimentation withdflaiver strips”, which are 3-10m wide beds sownhwatmix of
native flowers, interspersed within the crop field$ias been shown that these sown wildflowepstcan increase
insect diversity and the density of natural enerfoesrop pests. Natural enemies are favored bythsence of a
structurally complex vegetation, rich in specied afructure, with a long flowering period. Howewgars of research
in Switzerland have gone into developing the rgeecies mix, which should ideally be sown from lseeds.
Examples of the quantification of the net effecttase wildflower strips on pests and crop yiekd still few.

It might be worth doing small experiments with mivildflower strips composed of a few different watwildflower
mixes. One could follow the insect and bird popolad of these different plantings and ask whichsoseem to be
most useful in promoting beneficials as definedRmxbury’s particular pest control needs. If suchdsthese
wildflower strips could not only provide habitat fieatural enemies but also pollen for pollinatard &abitat for native
plants and their associated insects. If certamndlomixes looked potentially useful, then, evertyalautious ‘scaling-
up’ could be attempted and monitored.

BIRDS
There are at least two perspectives from whiclood at the biodiversity of farmland: from a consgron perspective
in which farmland is viewed as potential habitaisting the maintenance of native species; and &oragricultural
perspective in which those native species are \deagepotential helpers or potential pests.

In terms of conservation, the key question is, ‘Whnative species can fulfill all or part of thkie histories
successfully in farmland and how might the hospytalf that land be enhanced?’ From an agricultpeakpective, the
guestion is, ‘What are the farmer’s production gaaid how might native species help the farmerexehihose
goals?’ Obviously, these two questions interactdwill only be able to control pests, for exampmi¢he habitat
encourages their survival, and birds will be mdkely to survive if farmers see them as beneficial.

Reflecting this approach, we will tackle two issuesst, we will consider which birds are presesrtrfight likely be
present) at Roxbury, which of these are of ‘conson interest’, and how such species might beriedoSecond, we
will look at those same species in terms of thaeriaction with agriculture and consider how farminggement might
accentuate the positive.

Farmland Birds & Conservation

Farms are likely to harbor some of the most rapi#iglining bird species in North America. Thesdude those
species nesting in grasslands or shrublands. Graisskhnd shrublands are not uniform habitats. Aseikfied in the
Figure 1, subtle variations in grassland and slandbljuality can affect which bird species are prese

For example, few area farms, Roxbury included vatieout Catbirds, Song Sparrow, and Yellow Warhldisese
denizens of brush are often found along forest ®dge in hedgerows. The hectic chatter of the @htpunctuated by
its whining mews is heard much more often thanitiésnspicuous grey bird is seen. Likewise, StgdjrHouse
Sparrows, Brown-Headed Cowbirds, and Barn Swalloovsmonly are seen around farms. The first two, twhic
commonly nest on or around buildings, are Europegorts. The Cowbird is a more westerly bird thatda its way
east when Europeans opened up great swathes sfagrdigonnecting Midwestern Prairies with the E&lsé Brown-
headed Cowbird is a Cuckoo of sorts, usurping Hrergal care of other species for the benefitodwn young. The
Barn Swallow is a common native building nesteigi@ally, it probably nested on rocky cliffs andltges; it is native
both to the Americas and to Europe and Africa.
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Figure 1. An illustration of the habitat preferea@# some farmland birds. FraBirds in their Relations

to Man, by Weed and Dearborn, 1905.



Other species are adapted to more open land. @uelshds, the Killdeer, wend their way across eapgsing fields.
They are one of our most common pasture dwelldre.Savannah Sparrow is also found around openrpastuis

the only grassland sparrow which remains relatigelyymon in the region. We didn’t see any at Roxpbuy they
were recorded by Hudsonia and by farm workers. Thay increase if pasture is expanded. The Vespar&p, told
on the wing by white outer tail feathers that aminiscent of a Juncos’, is a rare open grouncendstreportedly
favors cultivated crop fields, although the frequeultivation may limit nesting success in suchearéVe've only seen
this species once in the county — in a vegetahigegeat Miller's Crossing.

The Red-Winged Blackbird, common at Roxbury, isstdered a grassland bird, although its willingrntessest in a
variety of conditions, e.g., wet meadows, drieldfée and pond edges, and its tolerance of smaitdigiatches, makes
it relatively common (although its continental p&gdions are also declining). Its wide taste in mgshabitat was
apparent at Roxbury, where it was found in thefwedds on the NW corner of the property and aloogie damp
ditches.

Bobolinks are birds of wide-open, mature hayfielllsey appear to shun recently planted fields ard@amnd more
commonly in diverse, late cut (but not shrubby)fledgls. None were seen at Roxbury, but we know tfrem several
regional farms. We were surprised to find at |east Eastern Meadowlark at Roxbury (it was seen theamobile
home behind the farmhouse). Eastern Meadowlarks bagn declining rapidly. They are rarer in ouiaeghan
Bobolinks, perhaps because they need more aredltissspecies. Meadowlarks are just as sensitieatly cutting as
Bobolinks. The tiny Kestrel is a cavity nester tftaages over fields for large insects (e.g., drappers) and small
vertebrates.

Finally, a smattering of birds forage in fields Imgist along the edge. At Roxbury, these includetkirds, Robins,
Phoebes, and Common Yellow-Throat. Other birds aieatgreater distance from the fields but areleggusitors
such as the American Crow and the Flicker.

Our surveys were done during a couple of breedaagan visits, and we surely missed some speciese Hne at least
three groups of species which we did not survey fidrese included shore birds which occasionablipéeially during
migration) favor muddy field edges; owls (we'reitny to plan some surveys but aren’t there yet),\&@imdiering arctic
migrants.

Managing for birds of conservation interest.

From a conservation perspective, the grasslang suth as the Bobolink and Eastern Meadowlarkofanm@ost
interest. These are the species which are appacdeitteasing most rapidly at a continental levethBspecies need
large extents of late-cut, diverse grassland. énti®l' century, when hayfields were widely distributedfie Northeast
and cut once starting in July, our area presemteal ihabitat. Few farms are able to maintain sadfitét today. It may
seem strange to discuss grassland preservatiolandacape that did not, historically, contain mgchssland.
However, as the Great Prairies have dwindles, eagtasslands have assumed greater importance.

At least with Meadowlarks, our own observationsgasj that there may be value in keeping relatigelgll areas in
long, diverse grass within bigger fields. We hawenid Meadowlarks around grasslands that may hase tradly
unsuitable but where pockets of suitable habitettea. At Roxbury, the best we can recommend isdbiae
relatively long-grass, late cut patches be maiethion the North Farm where such management isigaiact
Unfortunately, as a ground nesters, Bobolinks amstéin Meadowlark are particularly susceptiblereaption,
including that by house cats (specially designdlhiohave been successfully used to reduce swdapon in free-
ranging cats). It is unlikely that Meadowlark, Bdibks or other grassland birds will make use of Rary hayfields
unless they are cut after the beginning of Julyn&éarmers have attempted to cut around grasslataésts,
however research by others has suggested thatghking habitat ‘islands’ focus predation pressuréhese nests.

The Kestrel, a bird found around grasslands, iagloglatively well at the large scale, but has baetlining
regionally. Nest sites are often considered tarbagdd, and these birds reportedly readily use eriypconstructed nest



boxes (see, for example, http://www.dnr.state.mdildife/wakestrelboxplan.html). The number of Kieds at
Roxbury might be relatively easily increased usngh boxes.

Farmland Birds & Agricultural Objectives.

Birds can be farm pests and farm helpers. Granusbards can help control weeds, while others nogseme insect
or even vertebrate pests. At the same time, cesfa@nies may directly damage crops. Bird damageasively easy to
document and quantify, but beneficial effects aogardifficult to assess. How, for example, do wewnf bird
predation prevented a pest outbreak if that oukoneaer becomes apparent? Likewise, how can weiateathe
degree to which winter seed eating by sparrowsoeslapring weed populations?

Prior to the widespread use of herbicides and @dss, substantial effort was expended in undedstgrthe
interaction of birds and agriculture. Ontario, Madsusetts, New Hampshire, Pennsylvania, New Y dnkoils, and
Wisconsin, along with the U.S. national governmendduced accounts of “useful” birds. These worksgiled data
on bird diets and anecdotal evidence of bird inflzeeon insect pests. Today, a web search for “enanornithology”
brings up almost entirely pre-WWII materials. Whatent work there is has focused on experimenfaicaghes to
measuring avian effects. Such experiments have tae® in various ways but the most common apprbastbeen to
compare pest densities and, sometimes, pest damragegps with and without bird exclusion nets.d. &squently,
researchers have augmented local bird populatipmsamnipulating habitat.

The early, anecdotal accounts of birds affectinggipéas summarized in Forbush’s book on the “Udgitals” of
Massachusetts) describe both how the arrival ofslsBometimes appeared to thwart insect outbreakb@n,
conversely, the lack of birds appeared to stimuateh outbreaks. Anecdotes are just that — stdrasmay or may not
indicate effect. However, given the subsequent exy@antal support for such effects, some of thesgest seem worth
sharing.

Numerous historical accounts describe how the éeadrival of an insect plague upon a crop waspsim
miraculously, dispersed by the arrival of birdstHa@s the most legendary account describes hoardips of early
Mormon settlers were saved from the depredatioksaiyidids (so-called “Mormon Crickets”) by the susp arrival of
a flock of sea gulls. Likewise, Forbush recountaregles of Warblers, Robins and Cedar Waxwings obimig tent
caterpillars in the US and of European birds mitigaoutbreaks of forest insects. These accountgeleoom for
various interpretations, and it is likely thatJedst in some cases, much of the apparent effébedfirds was actually
caused by some other coincident influence sucbas depletion, disease, or climate.

Accounts of the reverse situation (i.e., the absaidirds leading to pest outbreaks) read likeatiyrtales. Take, for
example, the Prussian King who destroyed sparrovesder to preserve his precious cherries, onhatee the
liberated pests destroy his fruits more thorougBly.the Belgian park goers who found sparrows ssyauisance,
had them exterminated, and then watched Gypsy Mutigsthe leaves from their park trees. Kalm, ae8&who
travelled through the Northeast in the mid"®ntury, commented on the plight of colonistsradtérequently-sought
bounty on Crows and Blackbirds apparently liberatiegh pests and caused widespread crop failure.

Early documentation of avian agricultural importampeobably helped convince governments to passriapobird
conservation laws, the most potent of which outlhee hunting of song birds. Prior to that timeygbirds were
often shot and sold in town markets.

There is strong, recent experimental evidenceltinds can indeed reduce insect pest populationsle\8ach a result
may seem obvious, population regulation is an etusipic of study. The key question is not, ‘Dadsieat insects?’,
but rather, ‘Do birds eat enough insects to reduosect pest populations in economically-meaningfay?’
Researchers covered some crop plants so as talexgitgs (but not the insect pests), while leawdtiger plants open
to bird visits. They then compared pest populatiansl sometimes plant damage, on the covered arovered plants.
In many, although not all, instances birds causedsurable declines in insect populations. Somelebatfrequently,
observable declines in plant damage also occufmerbng the invertebrates whose populations appelae @t least
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occasionally regulated by bird populations are dmrer, tussock and coddling moths, grasshopp#sr oaterpillars,
and spiders.

Efforts to enhance bird populations around crogs. (by intercropping with sunflowers or erectirgshboxes) has
also been shown to enhance bird foraging and depkst populations. Similarly, observational warggests that
proximity of natural bird roosts can be an impottaeterminant of bird effects.

All of our song birds feed insects to their youmgl ahus are eager insectivores, at least duringél#ting period. Of
course, birds feed upon detrimental and beneficgacts, but, given that insect pests likely outhanpredators and at
least some of the important predators (e.g., ladysphave a level of chemical protection, it iseyaily assumed that
the beneficial effects of insectivorous birds outghetheir negative ones. An ample opus of dietnmiation from the
early economic ornithology work can be consultedridividual bird species, if one wants to gauge ltkelihood that
a particular bird species will control a given pest

Managing for beneficial birds.

Any remotely reasonable suggestions (and, at tagesthat’s likely to be the best we can do) méed to be farm-
dependent. The assumptions behind the below suggestre based mainly on our phone conversatianehethat
Flea Beetles, Leaf Hoppers, European Corn BorerGarcumber Beetles are your biggest insect prohlesnse bird
damage only appears substantial on nearly-matueetsvorn. Bird predation has not been reportech asfactive
control of any of these pests with the possibleepkon of bird predation on corn borers in feechcdonetheless,
Leaf Hoppers and Cucumber Beetles are reportedigwned by some of our common insectivorous birds.

It would be interesting to experiment with nest &®®as a means of cucumber beetle and potentiafijnégper
control. Most of the birds likely to occupy nesixks are insectivorous, and all feed their nestlingscts. It might
even be possible to augment the density of sudhspesies near boxes and so increase the pestisravility.
Attractants could be placed near boxes, and thedthemselves could be placed in or near the cetifsfof interest.
It would be relatively simple to test the effectiess of such measures by sweep netting for pestss near or far
from such nest boxes while recording nest box oatap visually.

When feeding in or around low crops, most birdsrapipte some degree of nearby shelter, even ifdbest use it for
nesting. This protects them from aerial predatitvhile expanding hedgerows might be unadvisabletdulee refuge
they supply to overwintering insect pests, one nagimsider ‘mobile hedgerows’, i.e. brush pilescpldnear crops
during the growing season which are then removtt tfe last harvest. One might even consider dprgdeaf mulch
beneath as a trap crop of sorts for over-wintepests. The mulch could be ploughed in or removex dme
‘hedgerow’ was moved in the autumn. These ‘mobddderows’ should enhance the presence of birdsge fields;
their use could be easily monitored visually, amgkct populations in fall-collected mulch coulddaenpled using a
Berlese Funnel.

Finally, some farmers have had success attractedppory birds to crops by interplanting with supafatable
attractant plants. For example, sunflowers have lised to attract insectivorous birds to vegetpldts where they
then spent time foraging for insects amongst the ptants. The number of birds in the crops anchtimaber and
length of in-crop foraging bouts increased subslint(2 to 6 fold) in fields with sunflowers. Itould be interesting to
repeat this Florida work in the Northeast.

AMPHIBIANS (i.e. frogs and salamanders).
To our knowledge, amphibians do not play a largéipaagroecology. Hence most of this section eddb their
conservation. However, amphibians are thought toiténdicators of environmental quality, which &in turn, can
relate to production issues. The high susceptaitamphibians to environmental contaminants magie to their
semi-permeable skin coupled with complex metamasishduring their life cycle. The widely-publicizedridwide
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decline in frogs may be due to a variety of incegbsnvironmental stresses ranging from habitatttbsimate change
to chemical contamination.

Our amphibian work was focused on the four pondsemt on the South Farm. Hudsonia investigated/i¢itiand in
the extreme SW corner of the property during tixeirk. There are probably also stream amphibiansgortein the
Kinderhook Creek, we plan to assess those duriguimmer of 2008.

Relative to the other ponds we studied in the CguRoxbury ponds had relatively few amphibian segcin
particular, vernal pool amphibians (Wood Frogs potBd Salamanders) were not recorded from anlyeoponds, and
Spring Peepers and Tree Frogs were surprisinglgranton. Green Frogs and Bull Frogs were the mosijeat
species. Hudsonia reported a greater variety ohésgns in their report on fieldwork from 2003 a2@04. In part,
this is because they included the swamp at the S@fycorner of the property and the wetland on Paokerty, areas
we did not survey. Their surveys suggest that MdPoal amphibians and Spring Peeper were preseatndy have
simply missed some species despite three nighttisis to listen for adults and a daytime searcparfd margins for
amphibian eggs. In any case, our results are velative don't claim Spring Peepers did not occiR@tbury, only
that they were fewer or less active than thoséherother farms we surveyed in a similar fashionngdua similar time
period.

Green Frogs and Bull Frogs are amongst the mositiacqaf our frogs, they spend almost the entire year around
water bodies. Vernal pool amphibians, Spring Peeged Tree Frogs, on the other hand, spend mutte afon-
breeding season in upland forest. Thus, one rfasdhe relative poverty of Roxbury Farm amphibiamsy be the
lack of suitable adjacent forest. The strongestligator of amphibian populations in our pond stwdg what we
termed “non-agricultural development”, in other @®rhouses and other buildings plus roads, patkiisgand the like.
The higher such development, the fewer the amphsbihe close proximity of houses and other strestto the
Roxbury ponds may thus have had an effect. Werasara what the direct cause of this relationshipus it may
reflect contamination or domesticated predatorf stsschouse cats. As we shall also see for dragsnthe presence of
fish reduced amphibian abundance, especially wihere twas little vegetation emerging along the bakktly
O’Hearn mentioned frequently seeing Blue Heronadorg at that pond. Certainly, bird predation woallsb be
facilitated by the lack of such shelter. Anothesgibility is that residues of agro-chemicals susD®T, Atrazine and
Chlorodane, which were reportedly used on the ptg@es late as 1999, are still in the system amdicoe to affect
amphibian populations.

“Vernal Pool Amphibians” are an interesting grouprtlly of a bit more comment. Strictly speaking,riva pools”
are seasonal pools, i.e., ones which dry up atéght of summer and then fill with water duringwauan, winter and
summer. Because of their temporary nature, thesks pave no fish and few amphibian predators (sscBull Frogs
and Newts which are year-around pool residentsyvé¥er, permanent pools that have no fish and/oe laavple
shoreline vegetation for shelter can sometimestasbor “vernal pool” amphibians. We found such aibjans in
nearly half of the 9permanenponds we surveyed around the County. Becausadihlés of these amphibians may
only spend one week per year at ponds, they oatuongest often at ponds with ample adjacent woodtaatutat.
Wood Frogs, for example, are known to move up @038om the ponds where they breed. The reladlvgence of
vernal pool amphibians from Roxbury ponds was pbbbdue, in part, to the presence of fish in onénar ponds,
plus the relative lack of nearby undisturbed fopedthes.

Active wetland restoration or vernal pool creatwould likely provide habitats that would eventuadlyract a wider
diversity of amphibians. We would be glad to expltrose possibilities with you, however, they anmswhat major
undertakings. At this point, the easiest managemgptoach might blaissez-fairg allowing the ponds to gather silt
and shoreline vegetation naturally. Allowing a weddtrips to grow up between the gravel pit portitae
neighboring woods might assist the dispersal ofesspecies. The relatively high levels of sedimemntamination that
we found in the ponds prompts concern for watelityu@nd, if you were really curious about the fastaffecting
amphibian survival, then we would recommend moterisive water testing which included hydrocarbams$ a
common, persistent herbicides and pesticides.Ufwere planning to irrigate from these ponds, wéage suggest
such tests if you haven’t already done them.
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REPTILES AND MAMMALS
We did not specifically survey for reptiles or maaig) although we plan to do some of this duringugscoming
stream corridor work. The Snapping Turtles and tediurtles reported by Hudsonia are relatively gmnm on farms.
Snapping Turtles like to nest in ploughed fields] ¢hey should be watched for during the nestimgce (peaking the
first three weeks of June). If animals are obsenesting, then, if feasible, the nest can be fldggeavoid accidental
damage prior to hatching. Although be forewarmedst turtle nests are destroyed by predators fwibatching.

We did find a Wood Turtle shell on the northermiaat Roxbury, in a field not far from the Kindertkod hese are
somewhat rare turtles who live along our largezastrs. In New York State, they are a species ofi8lpéoncern. It is
thus exciting to find evidence of their presencRaxbury. We hope to get a better idea of theinalance during our
up-coming stream corridor study. Wounding by adtical machinery is thought to be a major causteir current
decline. Researchers in Quebec found that 6 ofi8@ ¥Wood Turtles that they followed over a two-ypariod were
killed by farm activity. Given that this speciesedmot even reach sexual maturity for 14-18 yeadstlaen only lays
4-12 eqgs, the death of just one or two maturetaghalr year can destroy a population. Based oQtlebec study, we
strongly recommend that, if practical, the heigifteotary mowers be set to at least 4” for cuttitmgpe within 300m of
the Kinderhook before the end of August. Cuttinghéd height can help avoid wounding Wood Turtkasd reduce
wear on mower blades). The Quebec researcherssattdar300m buffer (cleared periodically in lateuaut) along
creeks to help protect Wood Turtle populations, éosv they recognized the practical difficultiesgltt suggestion.

Incidental to our above observations was the sighaf Mink and Otter tracks in the floodplain faresong the
Kinderhook. While not rare, these are nice spetcidmd and are components of a functioning streaosystem. We
also began the study of stream fish which we hom®htinue during the coming year. Because thaadtseare not
directly related to the upland habitats and becaesbope to expand on that fish work during thet year, we will
not describe our initial findings here.

Table 1. Butterflies observed at Roxbury Farm. MAINLY INSECTS

Butterflies on our Farmland Butterfly Watch listar  As with birds, we can approach invertebrates (insects and the like)

indicated in bold.. . from two perspectives: conservation and agricultpraduction.
Roxbury Farm Butterflies Below, we discuss the invertebrates encounter&bxabury Farm

American Lady

American Snout*
Baltimore Checkerspot
Black Swallowtail
Bronze Copper
Cabbage White
Checkered Skipper*
Clouded Sulphur
Common Ringlet
Eastern Comma
Eastern-tailed Blue
Great Spangled Fritillary
Least Skipper
Meadow Fritillary
Monarch

Orange Sulphur

Pearl Crescent
Peck's Skipper

Red Admiral
Silver-spotted Skipper
Spicebush Swallowtall
Tiger Swallowtail
Viceroy

* - observed by Hudsonia

from these two perspectives. Given how little wewrabout the
Farm’s insects, our comments are very preliminang one of our
main focuses is highlighting what might be wortlplexing in more
depth.

The Conservation of Insects

Sadly, the insect species most in need of conservat the County
are probably unknown. The species which we list lage relatively
large and conspicuous; the fate of their more ispauous relatives
goes unsung.

Butterflies: There have been well-documented declines in certai
regional butterfly species. The Regal FritillaryjZgled Skipper and
Tawny Crescent, for example have disappeared alembsely from
the East Coast. The reasons for these declinesftarepoorly known,
suggesting that there is much we do not undersdaodt butterfly life
histories. Many of the conservation issues facegianal butterflies
are due to habitat change. Openland species lggignded
dramatically as agriculture spread throughout tbetieast in the 18
and 19 century. The subsequent reduction and/or indligat#on of
those lands likely contributed to the decline & Begal Fritillary
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mentioned above. Likewise, certain wetland or richg@especies are threatened by alteration to thabéats.

Habitat specificity amongst butterflies is oftedesst partially due to the specialized diet otgaitlars. While adult
butterflies may nectar at a variety of flowers, tagerpillars are often much more particular angehavolved complex
biochemical and even behavioral mechanisms for sunting and exploiting plant defenses.

Based on our own observations and a review ofitbi@ture, we have a created a Farmland Butterfdhist. These
are species which are often or potentially foundasms and yet which appear to be declining att leasertain areas.
They do not include butterflies that are rare,which favor habitats rarely found on farms in oteaa(e.g., dry rocky
woods or spruce bogs). Five species from thaiese found at Roxbury (see species in bold in Tahle

Roxbury could potentially harbor at least two egital groups of butterflies: wetland/riparian sgecand
grassland/edge species. Typical of the first gisupe Bronze Copper, which we found along thehdibat cuts N/S
through the large fields on the South Farm. Roxlmitiie third Columbia County farm where we haweni this
species, and yet most regional guides descrilgeatspecies which has experienced major declira¥in@d to
scattered wetlands (it is much less prevalent tfsaiood plant — various species of DockRarmey), this species may
exemplify a butterfly which is threatened by cutrgands to drain or fill wetlands and which firalsefuge on
ecologically-managed farms. “Tidying up the langeadefinitely would not help this species. Baltilm&heckerspot,
also found at Roxbury, is not nearly as rare asBecCopper and may be experiencing a demograpmaissance
given that the caterpillars are now beginning tdude English Plantain in their diets. Howeversigenerally
considered a wetland butterfly, and is apparerglgliding in certain regions (e.g., New Jersey).

The Black Swallowtail and Meadow Fritillary arelieand edge species respectively. Caterpillarb@former feed on
members of the carrot family, including Queen Asneace and cultivated crops such as parsley, Bsihnel and
Celery. While its decline has not been dramatiextensive, it may be threatened by habitat losspasticides and so
is worth watching. The Meadow Fritillary is likesd not a particularly rare species at the momentgekier it favors
meadows and woodland violets, a combination noagdsmaintained in our landscape. It has been obdd¢ovdecline
markedly where development pressures are highAhterican Snout, recorded by Hudsonia during theirkyis
relatively uncommon locally, probably because tmgge of its food plant, Hackberry, is largely liedtto southern and
western portions of the County. Neither Hudsoniawe found Hackberry at Roxberry, and this may heiagply been
a wide-ranging adult. However, if Hackberry wewéoe found, it would likely be along the streamrictwr, and the
possibility that this butterfly is inhabiting thedrridor is an additional reason for its presensati

Relative to the roughly 90 ponds which we studieniad Columbia County, Roxbury ponds and their@urdings
were relatively poor in butterflies, ranking in tleever third of all ponds in terms of butterfly érsity. In part, this is
probably due to the absence of extensive “wet mgadabitat around these ponds. On other farms, bablitat was
associated with increased butterfly diversity. &l&o found that there was a negative correlatidwdeen overall
butterfly diversity and pond sediment contaminat®vrels. Researchers in Europe believe that thisneffect an
indirect effect in which soil contamination redugeant health and hence suitability for butterflissany case, the
sediments of Roxbury ponds were relatively higheéavy metals and other indicators of human contatioin
(ranking in the bottom 20-30% of all ponds; lead @hosphorus were particularly high), and the bilyteesults may
reflect the biological consequences. The lead comi@ion at least may result in part from the pes of lead arsenate
as a fungicide on the orchards that were previowssrby. If it hasn’t already been done, it mightuseful to run
some heavy metal tests of soils in the adjacehisfie
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Table 2. Dragonflies and Damselflies of Roxburyriar
Species in bold are relatively specialized.

DAMSELFLIES
American Rubyspot*
Eastern Forktail
Ebony Jewelwing
Familiar Bluet
Fragile Forktail
Orange Bluet
Sedge Sprite
Skimming Bluet

DRAGONFLIES
Beaver/common Baskettail
Blue Dasher
Common Green Darner
Common Whitetail
Dot-tailed Whiteface
Eastern Amberwing
Eastern Pondhawk
Halloween Pennant
Red Meadowhawk
Shadow Darner
Widow Skimmer

*- Hudsonia observation

Dragonflies:Because their larvae are aquatic, Damselflies and
Dragonflies (together called “Odonates”) are assted with
wetlands and streams. Ponds, lakes and marshetotaade a
different set of odonates than streams and rivi@rRoxbury, most
of the information which we have collected so ffers to insects
caught around ponds; stream corridor work this cgnsummer
will surely add species to the list. Species ingidan bold on our
dragonfly list are ones which we considered tofermlists of a
sort, they tended to rarer overall (occurring aslthan 10% of the
ponds we studied).

Roxbury ponds were below average in dragonfly ditgrlocated
in the lower 50% of all ponds (see Table 2 fordikspecies
found). The strongest predictor of odonate divgnshich we
found in our study of Columbia County ponds waseeljt
pastureland: ponds near pasture tended to haverhagrersity.
The probable reason for this relationship is thue flaat dragonflies
and damselflies appear to like a variety of strrectaround their
ponds — they need in-water vegetation so that taeiae can crawl
out of the water, and the adults need higher dpotgerching. For
example, British management recommendations fod poargins
describe edges very similar to those found at pamtghtly
grazed pastures. Despite not being grazed, Roxhargins were

relatively diverse except along the more woodeddre, and the
reason for the relatively low species diversitpad immediately clear. As with amphibians, thesgrece of fish in
ponds also was associated with reduced dragonflydamselfly diversity in our study. Fish can pr@pn the young
odonates; at least one of Roxbury’s ponds has @sin.dragonfly surveys were a one-time-only affairgd so some
results may simply reflect poor dragonfly flyingnzbtions on the day of the survey.

Tiger BeetlesThese are a group of beetles closely relatedet@ttound Beetles (Carabidae). They are fiercesome
predators, stalking open areas for prey. They #iem oestricted to stream edges. We have not yedweied any in-
depth surveys for these species, however, evenglintcidental inspections, we found the banks efkinderhook at
Roxbury to have ample Tiger Beetle populations.y@wb species, the Six-Spotted and Hairy-NeckeeiTBeetles
have so far been identified, but their abundanggests we should keep our eyes open for additipoédntially rarer,
species.

Insects & Agriculture

Obviously, you know much more than we do aboutrkect species which have major impacts on yoyrrbere,
we can only report the few data that we do hawsgudis ecological context a little bit, and propeséniques for
exploring some of the issues that seem uncle#ast to us.

Aside from the butterfly and dragonfly surveys meméd above, we also sampled Native Bees andifiglettebrates
(“invertabrates” are the animals without backbomesge from insects these include such organisreeaits and
spiders). We also took ant and spider samples &oenm-depth analyses but are still working throtigdhidentification
issues with these animals.
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# NATIVE BEE VISITS

Figure 2. An illustration of the numbers of Honege3 and native bees observed during 10-
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minute periods at various crops. In most casesemative bees than Honey Bees were

observed at flowers.

Native BeesNative

bees, while making
little or no honey, are
able pollinators. Work
elsewhere in New
Jersey and California
has shown that, at least
in some cases, they can
completely substitute
for the European Honey
Bees in this task. Our
own observations also
support the importance
of native bees (Figure
2). Recent Honey Bee
declines in some
regions have raised
concern about
pollination services. In
addition, the pollination
techniques of Native
Bees sometimes make
them much more
efficient pollinators. For
example, Bumble Bees

“buzz pollinate” (a technique in which the beesratk their bodies and wings while visiting a flojyend this makes
them exceptional tomato pollinators. While tomatdeshot strictly need insect pollinators, resedglothers has
shown that insect pollination can significantlyreases fruit set (by up to 500%) and fruit sizergayghly 50%) at
least in certain cherry and heirloom tomato vaggetLikewise, it's estimated that 250 native Bluel@rd Bees can
pollinate a one-acre orchard, a job that would irecat least 15,000 Honey Bees. Finally, it appéaasboth food and
nesting habitats can limit native bee populati@msl so appropriate farmland management can haigase those
populations. The goal of our work has been to ifletiie important pollinators amongst the nativedand suggest

ways for augmenting their populations.

Native bees include not only the relatively wellekin Bumble Bees and Green Sweat Bees, but alsoedyvaf less
conspicuous species. There are an estimated 408p&sies of native bees in New York State. Whilesare
generalists and pollinate a variety of flowers,ent such as the Squash BBefdonapi} are limited to cucurbits.

Table 3. Bees recorded during 10-minute observat@iods along crops.

Average Number of Bees per Observation
Period
# of Obs.
Farm Periods |Honey Bees [Native Bees [Combined
Full Belly 5 2.2 12.0 14.2
Hawthorne Valley 7 6.6 4.4 11.0
Little Seed 10 1.6 3.6 5.2
Markristo 4 0.3 4.4 4.7
Miller's Crossing 3 2.0 0.0 2.0
Roxbury 9 4.9 11.8 16.7
Thompson-Finch 2 0.0 5.0 5.0
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Martin Holdrege carried much of our work
with native bees. He used three different
techniques: observations of crops, trapping
with bee bowls, and netting off the flower.
Each of these techniques supplies a differer
type of information. For example, direct
observation lets us evaluate the number of
flower visits being made by native bees vs.
by Honey Bees. The bowls provided a
standardized relative index of bee
abundance and diversity over a 24-hour
period, although they were a biased absolut:
measure because some species (e.g., Honey BeBsiande Bees) were rarely caught in the bowls. lnaketting let



us follow up on our direct observations with theteae of individuals for identification — unfortutedy, it is nearly
impossible for us to identify most native bee spea@n the wing; the netting results gave us detaronomic
information regarding specifically which bees werend on the flowers of which crops.

While we have quantified few data from other farthg, initial impression was that the bee commuwiig relatively
diverse at Roxbury. In total, Martin captured adentified 11 genera and 17 species at Roxburyewtsltallied only
7 genera and 12 species at Hawthorne Valley.

Abundance patterns were less clear. Our visualreasens let us compare the number of Honey Beepats/e bees
observed during 10 minute observation periods. @as@bservatiordata, Roxbury had the highest total average
Table 4. Number of Bees (Honey Bees and Native Beeapture in bee bowls number of bees of any klnd’ and the second hlg’l'l,ﬁ'ﬂbGl’
placed along crops for approximately 24 hrs. both of Honey Bees and of native bees (see TablEh®)
abundance of bees captuiadowlsdid not follow this

#of | #of Bees Bees pattern (Table 4), and Roxbury was middle-of-thekpa
Bowls | Caughtin |Caught per

Farm Used Bowls Bowl terms of average number of bees captured per bowl.
Roxbury 60 32 0.5
Miller's Crossing 30 o1 0.7 While these numbers are rough and strict compagison
Hawthorne Valley 90 56 0.6 across farms are difficult because of varying craps
Full Belly 15 0 0.0 weather, the results suggest that Roxbury hadjvela
Markristo 37 6 0.2 speaking, a fairly diverse and perhaps abundant bee
Little Seed 45 44 1.0 community last year. We are not yet at a stage evercan

explain the variation among farms, and more data ar
needed. However, Roxbury’s practice of maintairahtgast some pollen and nectar sources througgrtiveng
season can only help. Also, we noted native beagsdssibly wasps) ground nesting in the open soilirad the gravel
pit pond and elsewhere. Nesting sites are thowglnit some species, and the open ground aroumgitmay
provide important nesting habitat. We hope to doentetailed observations on this during the upcgrfigld season.

Table 5. The number of invertebrates caught dusimgep netting in a hayfield and pasture at Roxbury
Farm compared with results from other farms inGlo@inty.

Average Number of Organisms/100 Sweeps Roxbury Abundance ~ Other InvertebratesOur
Other Farms Roxbury Relative to Other information on
Hay Pasture Farms invertebrates other than
(6 farms) (7 farms) Hay Pasture Hay Pasture.  pees is even more scarce.
Orthoptera  Grasshoppers 11 06 25 35 + + on-farm grasslands, we
| Crickets 01 11 0 0 i } surveyed a pasture (SW
Hemiptera ﬁsiéjm Bugs gg ;‘l‘r 1(-)5 g - - of the farmhouse) and
pnias : - i i hayfield (on high land
Leafhoppers 110 86 136 * ; aloyrzg thé nortr?-central
Other Bugs 192 270 39.5 6.5 + - margin of the farm). At
Coleoptera izgan;sstlzgse Beetles ;2 gg 055 O05 + - each location we did a
y . . : - i
air of 100-sweep net
Lady Bug Larvae 3.3 2.1 2.5 0 - - P l di P d
Other Beetles 2.3 48 15 15 - - 2an;ﬁ Igfggffl )r(l 2f|tn :pﬁgtrzs
Lepidoptera  Caterpillars 43 2.9 2.5 2.5 - - onpth e around g
Diptera Flies 104 256 15 5 - - Organigms W e'r e
+ - . e p
Hymenoptera \;V;]sep;BeeS é-j ié 165 065 + ) identified to broad
Bumble Bees 02 06 0.5 0 + - taxonomic groups.
Ants 13 26 1 0 i i Tallies of the most

common organisms are
presented in the Tables 5
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and 6. These angerysketchy numbers, and refer only to the conditmm$wo Roxbury fields on the one particular
day when they were visited, compared to similaclyrgy data from other farms.

In terms of the insects caught in the vegetatiah wisweep net, the hayfield tended to be divaaisive to the other
hayfields studied, while the pasture was relatiddpauperate (of course, some of the more abudganisms were
grasshoppers and leafhoppers which you might vaigtvoid!). Perhaps the most apparent differencethvaselative

Table 6. The number of invertebrates found duririugd searches in a Roxbury Farm hayfield and pastompared Iac-k of
. : spiders and
with results from other farms in the County.
perhaps ants
Average Number of Organisms on Ground on both
Surface in 2ft x 2ft area Roxbury Abundance Roxbury
Other Farms Roxbury Relative to Other hayfield and
Hay Pasture Farms pasture. The
_ _ (5 farms) (7 farms) Hay Pasture Hay Pasture relative
Annelida Earthworm Castings 11.6 16.4 0.5 15 - -
Mollusca Snall 0 0.0 05 35 ¥ ¥ abundance
Diplopoda Mpedes 13 19 0 ) = F of flies on
Araneae Spiders 1 1.4 0 2 - + other farms
Hemiptera True Bugs 1 0.3 0 0 - - was, in all
Coleoptera Weevils 0 0.1 6 0.5 + + ‘Lali
Other Beetles 0.5 0.4 0 0.5 - + likelihood,
Hymenoptera Ants 2.5 2.7 4 2 + - due to the
Ant Nests 1.3 3.0 55 1 + - fact that
most other

farms had a greater number of cattle and/or spreatlre on their fields resulting in more dung flies

A dearth of spiders and ants was not so evideotiirground plots as in our sweep nets. Snails seemasistently
more common at Roxbury while earthworms (as refigdty castings) were distinctly rarer. Howeverfleaorms
tended to be vary patchy, with three farms havimgehnumbers of castings (e.g., 11-54 castings ytrgte) while
others, Roxbury included, had very few.

These results are patchy and very limited. Howat@rould be interesting to initiate parallel inegr studies on a set of
regional farms. In these studies, crops would bed during a series of similar times and assefsdtie abundance
of invertebrates. Additional techniques (e.g., NsdaBerlese funnel and/or pit traps) might alsaged. These data
could provide one with much better inter-crop amei-farm information and might help farmers bettederstand

how the invertebrate populations of their farms pane to other regional farms experiencing similaather
conditions. This would allow for a more pin-point@gproach to pest control and the encouragemddradficials plus
more detailed inter-farm sharing of information.

Our knowledge of the organic pest management, ljvbecology, and ecoagriculture literature is $lijtou are
probably well aware of information on trap cropsetie-banks, and other strategies. However, mdsbeiemphasize
the individuality of farms and this is supportedday own experiences. This “individuality” meanstibiological
generalities can carry one only so far, and thatkng, for example, the distribution of insect ptgiions in time and
space on each farm can be crucial. From this irétion, more specific tentative invertebrate managdrplans can
be derived, realizing that there will always beaapect of trial and error. Synthetic herbicides pesticides are based
largely on a ‘one-size fits all’ approach, wheregganic approaches, while certainly benefiting fribia sharing of
ideas, need to also have an individualized undedstg of the given farm. We believe that an irfearn, cross-crop
and cross season study, as outlined in the prepatagraph, might be very useful.
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PART 2: THE HABITAT MAP

The habitat map is presented in two sections (RgxBarm North, Figure 3 and Roxbury Farm SouthuFegd); the
south section overlaps to a large extent with tka enapped by Hudsonia for the Martin Van Burea aitd Roxbury
Farm in 2004. Our habitat map distinguishes habytzs very similar to those Hudsonia presentateir 2004
report. However, because of the emphasis on tkeaictions between agricultural production and meabiodiversity in
this report, we distinguish in our habitat map andur discussions between the following typesmod meadows:
cultivated fields (vegetable field/cover crop), magadow, pasture, old field, and upland meadow meral soil. We
mapped fence rows, and we also added the catefiopdplain forest (represented mostly on the Rdtarm) to
reflect the big difference in tree composition amdierstory vegetation between the seasonally flddolests along
the Kinderhook and the other upland forests on RoxBarm. Other habitats found on Roxbury Farm wese
meadow, upland shrub, hardwood and shrub swamandgbrest, and streams (including sand- and gtzessl and
beaches). The areas around the buildings were rdagspdeveloped/cultural and are not consideredfisignt habitat
for native plants and animals. (Although if therera/flower gardens or patches of old field in thexsas, they could
conceivably play a role in the larger ecology & farm.)

HABITAT TYPES

Cultivated Fields/Cover Crops

Location: This is by far the largest habitat on the Southiaovering approximately 64% of the area (a total
approx. 83 acres in four large patches). On thearNearm, it covers only approximately 10% of theaafless than 16
acres in three consecutive patches north of thdibgs).

Nature Conservation Valu&his habitat usually has little value for the cemation of native plants. The wild plants
growing in the vegetable fields were composed afim@n agricultural weeds that thrive in nutrienfarirequently
disturbed soil, such as Common Chickweed, Amardrgimb’s Quarters, Velvetleaf, Common Purslane, and
Galinsoga. The beds sown into cover crop were lysdahsely vegetated by the seeded Red Clover, \Bueét, or
grains, allowed less space than the vegetablabdaagricultural weeds to thrive.

Certain native animals do utilize cultivated fieltsd the agricultural treatment of these areasleak’ back into
wilder sections of the Farm. A few of our nativedgsland” birds will attempt to nest in cultiva@eas, these include
Killdeer and Vesper Sparrows; the latter is rekgiiware and was not seen at Roxbury. Howeverag moted in the
vegetable fields of another farm in the County. 8durtles will attempt to nest in the loose soiptdughed fields. It

is not uncommon to find a Snapping Turtle lumberegss ploughed land in summer.

Interactions with Agricultural Productionthis is obviously the habitat where most intensigecultural production
happens. If weeds are a problem, there are no ptenstervation concerns if the weeds get contralkdg organic
methods.

Many wild animals feed in cultivated areas, eithgipests or as beneficials feasting on pests. Hittwated areas are
treated can therefore have a major influence opdpelations of native species in the surroundwmitds’. Pesticides
and herbicides are perhaps the most common exahplerop treatment that can have profound effectwild
species; this is probably not an issue at Roxbliinpagh overflow effects from adjacent conventiolaald may occur
and the effects from past pesticide applicationhinggill be reflected in the invertebrate communkyom an agro-
ecological perspective, please see PART 1 for gdbmaghts on how crops might be manipulated in ordl@nhance
the agricultural benefits of native insect species.

Suggested Managemeirt:general, work of others has suggested that dnagrsification provides resources to a
greater range of native species including someflmgale such as native bees. Some have found gettdbbanks,
wildflower strips, floral interplantings and thé&eéi have increased on-farm biodiversity in ways tep production.
We would hardly recommend such measures withouhgamuch more detailed knowledge of the distrdyuand
dynamics of important pests and beneficial. Plesageour discussion of insects in the previous @ecti
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Figure 3. A Habitat Map of the North Farm. Please text for descriptions of habitats.



Figure 4. A Habitat Map of the South Farm. Pleasetext for descriptions of habitats.



Upland Hay Meadows
Location: There are two large (32 acres and 14 acres) andrvadl (4.5 and 2 acres) upland hay meadows on the
North Farm, together covering approximately 1/3hef area.

Nature Conservation Valu&his habitat has little value for the conservatmdmative plants. Although the hay
meadows varied in their plant composition, reflegtdifferences in soil conditions and managemeast(pse, time
and frequency of cutting), they were all composeaharily of introduced meadow grasses, legumes,aasek of other
common meadow plants, both introduced and natikie.dine exception might be the meadow in the nogbtworner
of North Farm, which occasionally gets flooded, 8t not have enough wetland indicator speciesliatca wet
meadow. The northwestern tip of that meadow wélgstit of the floodplain forest on the 1948 aephabto. On the
margin of that meadow, we found a regionally-rameége speciearex trichocarpa

While most hayfields have relatively few nativerglapecies, they can still provide important halddanative
wildlife including birds and insects. We noted EastMeadowlark on the North Farm; and the Hudscepart lists
Bobolinks (but does not report breeding). SavarBdrrows were also reported by Hudsonia, they sigde¢hat
breeding was occurring. We did not observe thigigge Several other birds such as Wood Cock antrédesnay use
hay fields at various times. For birds which nastayfields, early (prior to July) hay cutting isnajor threat.

No particularly rare butterflies were noted in Rorphayfields, although five of our Farmland Watdst were seen
in or near hayfields. Two of these species, Blasklf®wtail and Meadow Fritillary, are most likelg be found flying
in hayfields although only the former might actyd#ly eggs there.

A Wood Turtle shell was found along the edge oftthgfield in the NW corner of the Farm; this is eviNYork State
species of Special Concern and is declining throughs range.

Interactions with Agricultural Production:

Hayfields can provide refugia for agricultural geahd beneficials. However, until we have a beftelerstanding of
who these species are and of their distributiondymémics on the Farm, we cannot provide concréteration for
tying hayfield management into farm-wide agroecmalgmanagement.

Suggested Manageme®tthough various techniques have been suggestetid@ing modern haymaking more
compatible with grassland bird conservation, wéelvel that only late mowing (after Jul{f # possible) is likely to be
effective. Because birds do return to the sameesarhy fields each year, and because hayfields exmier time
depending on their cutting regime, we recommentliftaly limited late cutting is done, then thersafield be late-
cut each year rather than considering a rotatidatefcut fields. Eastern Meadowlark and Boboliestmg is not
compatible with the early grazing of pastures,@itih grazing after a late hay cut does not seeaifeéat populations.
See PART 1 for a bit more on grassland birds.

In the fields along the Western edge of the NodnF; we believe that Wood Turtle conservation stidnal taken into
account. We found the shell of one such turtle give edge of one of the northernmost hay meadberelis good
evidence that the populations of this rare spema@sbe destroyed by modern haying methods, alththeghdo benefit
from the open habitat that farming can create. 8asestudies done in Quebec, we recommend thatbafprcutting
near the Kinderhook, mower blades be set no lolaar #4”. Please see the longer discussion in ourTPARection on
reptiles.

Upland Pasture
Location: There is currently one 14 acre patch of fenceduypastest of the buildings on North Farm.

Nature Conservation Valu&his habitat has little value for the conservatdmative plants.
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Roxbury pastures are not currently extensive andid@&ot observe any wildlife of conservation ig#rin these

fields. They may be foraging areas for many ofdhmme species seen around other parts of the Fawuar Wwork on
other farms around the County, we found that pastaould be home to at least a pair of grasslamnid:fsavannah and
Field Sparrows. We saw neither of these duringvoark, but the Hudsonia report listed them as sigihifepresent, we
doubt that they were common during the summer 6720

Interactions with Agricultural Production:

Grazing regime determines the vegetation. Genglialignsive rotational grazing should maintain pldinersity,
because the animals are forced to eat indiscrirtijnand then the plants are given adequate timedenerate before
they are grazed again. Ideally, the pasture willdegrade through an increase in unpalatable addsined species.
Extensive grazing, on the other hand, allows thmals to select their preferred species, bitingrtludf repeatedly
before they have regenerated sufficiently, whileidwg the undesired species. Through this sele@gainst the
preferred and for the undesired species the pasiilréegrade over time. Maintaining a certain pldiversity in a
pasture is considered beneficial for the healthvaeigiht gain of the animals. A diverse plant comityucan
dynamically respond to variations in climate, ensyiadequate quality of feed. Plant species défso in their
quality, reflected by differences in ratios of nemrs (e.g., carbohydrate/protein ratio), amountsicfo-nutrients, and
presence of secondary plant compounds. A diverstigaallows the grazing animal to pick and chdbseplants it
might need to maintain or restore balance in igeslive system. Some researchers even speak pdskility of self-
medication in domestic animals, e.g. the increasedumption of tannin-rich plants to counteraatstinal parasites.

As with hayfields, pastures might serve as refafisome sort for agricultural pests and benefitialyever we don't
yet know enough to describe these patterns.

Suggested Managemeiiihe grassland birds cited above appear to betalsiervive around rotationally or lightly
grazed pasture, but seemed to be absent from thehweavily grazed pastures we observed. If Roxplays to
expand grazing, we would (for a variety of probatiyious reasons) recommend rotational grazing.

Upland Old Field

Location: The South Farm has currently a 4 acre patch ohdptéd field located on a slope between the twahe&wn
cultivated fields. The North Farm has four uplamdifeelds ranging in size between approx. ¥z acr2 &res. Two of
them border Kinderhook Creek, one lies south oftbeded hill and the smallest one borders the woduléin a
narrow strip along its north side.

Nature Conservation Valudhese old fields are dominated by common nativetpecies, such as goldenrods and
asters, but also support common introduced meadantgpsuch as Queen Ann’s Lace, and in the wettassthe
invasive Purple Loosestrife and Reed Canary Grass.

For wildlife, these fields tend to provide manytioé benefits that one seeks in more heavily utiligesslands but
without the risk of agricultural interruption. Tladundance of wildflowers can provide important agag sites for
bees and butterflies, especially late in the seaBoese patches probably also provide egg-layiteg $or some of our
grassland butterflies. They are likely prime hatfita other insects as well. For example, we offea Praying Mantis
egg cases in old fields. The old field patcheRa@tbury may have been too small to support thangest many birds.
If shrubs were to begin invading these areas, ibestaubby grassland species, such as Brown Thnisshe Field
Sparrows might be expected to nest there, but ®theuld disappear.

Interactions with Agricultural Productioridpland old fields are probably not a great repogitor crop field weeds,
because plants tend to be perennials that dontediain regularly disturbed soil.

These would likely be focal habitats for any stadiyhe on-farm distribution and dynamics of insgests and

beneficial. Given their diversity of structure arebetation, coupled with the ample primary produgticoming from
the lack of a tree canopy, these can be rich doeassects. Late-season wild flowers may be imgatrpollen and
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nectar sources for bees. Some of this value méysbas old fields succeed into shrubland and tbesst. If these
areas were found to play a valuable road in farroexplogy, then rotational cutting might be reqdire

Suggested Managemeiitthis habitat type were deemed important enouggrall, then it could be maintained by
brush-hogging every three years in order to atheshatural succession. If the old fields weretiefthemselves, over
time they would turn into shrub lands and evenyuailand forest, which are both of value for diffiet sets of
animals. The most management intensive and possitdy beneficial in terms of native plant consaorgtmight be
the option to attempt their enrichment with addiibnative species. However, as already mentioméiael plant
section, we do not recommend any expensive measgiflfesut a more detailed baseline study of therrexnt floristic
composition. In any case, we believe these areagddie maintained until their role in the overiroecology of the
farm landscape is better understood.

Upland Meadow on Mineral Soil

Location: A 4-acre patch of upland meadow has developed drthengravel pit on the South Farm and a very small
patch (<.5 acres) of a similar meadow on minerdliséound on the North Farm just west of the weddill. We are
unclear about the history of the latter patch,iblatoks as if the area has been denuded of tdpreaybe in the
process of building or improving the farm roads.

Nature Conservation Valué&lthough these upland meadows on mineral soil gneeimpression that the land has beer
hurt and is trying to heal (which in fact is trutjey are interesting botanical habitats for thet/weason. The topsoil
has been removed, many of the common plants ofdldgfand pastures have a hard time growing iretsesile
conditions and that leaves space for rarer plamtsses, and lichens, which would not be able topspensuccessfully
with the more common plants at sites with more falate conditions. On the mineral soil near the “@t&ond”, we
found the regionally-rare Whorled Milkwort and amet uncommon plant (most likely a Frostweed).

The relatively open ground and light managemenhe$e areas make them suitable for ground-nestsagis (such as
some of our native bees). We also observed a neein this habitat. Other researchers in thehdast have
emphasized the importance of bare-ground aredsitfite nesting (for a lovely account of the lifestury of many of
our turtles, see “Year of the Turtle”). The astg@denrods, Joe-Pye-Weed and other native wildflgwhat grow in
abundance around the gravel pit might be impoftaninsects. As with old fields, the resident inseaf this habitat
should be explored in detalil.

Interactions with Agricultural Productionfhere is currently no direct use of these sitesfpircultural production.
The patch on the South Farm is adjacent to cuéit/&ields but the nature of its vegetation makes itinlikely source
for troublesome field weeds. The patch on the NBeitm is so distant from the cultivated fields tthalirect impact of
any of the species utilizing this patch on the@gdtural production is hard to imagine. Withoutleoting more
detailed information on the insect populations,caa’t know what role, if any, this habitat playsagroecology.

Suggested Managemeiftpossible, we recommend a “laissez-fair” apptocthe management of these patches
because of their unique flora and the potentialthtshthey provide for insects and some wildlife.

Upland Shrubland

Location: There is a marked lack of this habitat type on Ipathis of Roxbury Farm. On the South Farm, a small
upland shrubland has developed “from scratch” enpgninsula of the gravel pond and a somewhatriargebland is
currently found south of the farm road leading ddwihe fields. On the North Farm, a narrow shra8latrip (of
approx. 2 acres) borders the farm road south ofehelave”. Narrow strips of shrubland also occlang fence rows,
but this habitat feature is described separatdiye

Nature Conservation Valuén our current agricultural landscape, shrublamasltto develop on marginal soils (thin

topsoil, rocky, excessively drained, nutrient-po&Qr the same reason mentioned in the sectiorplamd meadows
on mineral soil, interesting native plants are somes found in shrublands. The common meadow pldorn
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compete well on the shallow soils and give certarer plants (native and introduced) a chance t@ dgeothold.
However, we did not find any plants of conservaiimerest in the shrublands on Roxbury Farm.

Due to the limited extent of this habitat, we haeedirect information on its value as wildlife higi Shrubland
habitat in general provides food and nesting resesufor many birds. Rabbits often seek “thickets”ldoth food and
shelter. One of the only regional mammals beingittared for Endangered Species status is actuadlghat — the
New England Cottontail. It has been almost entiselgplanted in our region by the Eastern Cottontkolvever, the
small patch size and temporary nature of thesebtdmds (wetland-associated shrublands tend to lve long-lasting)
make them unlikely habitat for New England Cottdata

Interactions with Agricultural Production:
While they surely play a role in the Farm’s ecolotjys habitat may be too limited to have any majéects on either
native species conservation or agroecology.

Suggested Manageme#tt this point, in part due to its small extent, nave no particular management
recommendations.

Fence Rows

Location:We define a fence row as a narrow strip of woodyetation separating two upland meadows (such gs cro
fields, hay meadows, or pastures) marking a fomnextant fence line, stone wall or drainage difidie woody
vegetation may consist mostly of shrubs, with aartyoccasional tree interspersed, or it might bengicuous row of
trees, accompanied by shrubby vegetation. Few feowee are left on the South Farm compared to 6@syago, when
the first aerial photos were taken. The situati@swore dynamic on the North Farm. While severatdaows visible
on the 1948 aerial photos have disappeared, nexerfiews have grown between formerly undivided fieMsst of the
extant fence rows on the North Farm are locatedgalbe farm perimeter, but one fence row extenolsgathe
southern edge of the sheep pasture, separatirapitd hay meadow, and a very rudimentary fence poahably
marking an old drainage ditch, leads west fromféinested hill to Kinderhook Creek, separating tvia feelds. Two
linear swamps (along the active drainage ditchhenNorth Farm and the N-S-ditch on the South Fanany also
function like fence rows.

Nature Conservation Valu&@here is much talk in the literature about the intgmace of hedgerows in the agricultural
landscape. We have come to believe that theira®l®rest remnants is probably more important igl&rd and in the
more intensively farmed regions of this contindratrt in our currently quite well-forested Columbiau@ty. In fact,
fence rows are a double-edged sword for conservatiey divide meadows and might reduce the effetize of
open land beyond the thresholds tolerated by seagjtassland breeding birds. On the other haray, tn provide
habitat to native plants, provide nesting and pegchites for insect-eating birds, and berriestagrating songbirds,
and may also be utilized as traveling corridorddrygst-interior mammals hesitant to venture out iopen fields. The
latter benefit is generally no different from tipaovided by forest edges.

Interactions with Agricultural Productiorf-ence rows tend to harbor less of the bothersatteWWeeds, if they have
been long established or are remnants of the @lifpnest vegetation. Recently planted windbreak€anada had less
interesting native plants and more weeds.

The most important ecological role for fence ros/pliobably as extensions of protective cover igticaltural
habitats. Insects, birds and small mammals mayténtporary or long-term shelter in hedgerows. Ftioim shelter,
they can range out into the surrounding croplandeld\these animals are pests, the hedgerow is adteatbr the
farmer; when the animals are pest predators, tigdrew may be welcomed by the grower.

Suggested Managememlased on our observations and conversations with iy seems that the birds who would use
hedgerows would often be beneficial (except near;ee discussion in PART 1); the same may natugeof insects
or mammals. We believe it would be interestingh@ligh perhaps not practical) to experiment withperary
hedgerows which would provide shelter for birdsiigithe growing season but could then be moved poithe next
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season so that the underlying ground could be d thereby destroying the pest populations thatdoade to over-
winter.

Upland Forest

Location: The largest upland forest (6.5 acres) with a carwd@yaks, White Pine and Maples is found on adtithe
center of North Farm. Just east of this hill isvaber forest (1.5 acres) with a low canopy donmedaby Scotch or Red
Pine and Staghorn Sumach, which covers a slopéanuarently fenced in as pig pasture, and justtsofithat, small
upland forest patches borders a small swamp. Ondfl patches (the largest is approximately 3.5gdte smallest
less than .5 acres) of this habitat type are fmm&outh Farm. Upland hardwood forest surroundptmels on either
side of the farm road leading down to the fieldssuss on some “islands” within the “Southern Swangsid along the
western and north-western perimeter of South Farm.

Nature Conservation Valuén our somewhat cursory look at the upland forest®oxbury Farm, the only interesting
botanical find was Red Trillium in the forest arduthe “Old Lower Pond”. Most of the upland forpstches at
Roxbury Farm are small, isolated from other forestsl were largely non-existent in 1948. Theseofaathay explain
their poor understory plant community and theimhignsity of invasive woody plants, such as OrieBitéersweet

and Honeysuckle, Japanese Barberry. In spite dbtttehat these forests are clearly no pristinediands, they add
structural diversity to the farm landscape andi&ety much appreciated by fauna. In contrast,upkand forest along
“Muddy Creek” along the western perimeter of Sdtdéinm and in the “Southern Swamp” never seems te haen
completely cleared and has a potential to harlderesting ground flora. Hudsonia reports a regigralre sedge
(Carex squarrospfrom the forest near “Muddy Creek”, which we diot field check at all.

Small, isolated patches of upland forest are uhljka our largely forested landscape, to harbague wildlife. Such
patches may, of course, be occasionally used ggilaarnivores of some conservation interest (Bapgcat and
possibly Fisher). The fact that Wood Thrush andlt@aananger were recorded from adjacent foredttgnboth us
and Husdonia suggests these forests provide atdeae habitat for forest birds. It seems unlikébt rare forest birds
regularly breed in Roxbury upland forests giverréstively recent origin and small patch size. Tanada Warbler
mentioned in the Hudsonia report is unlikely toigade a regular breeding population.

Interactions with Agricultural Productionforest patches may provide habitat for birds finatge for insects over
agricultural habitats. Flickers (which tend to nestrees along edges) and Tree Swallows, for exampst in trees
but forage for insects on or above openland at [g@$ of the year.

Forestland may be a mixed bag in terms of mamrf@ates and weasels, who would likely prey upon rogersts,
probably appreciate forest retreats. On the othedhif one is considering to begin lamb productiben the potential
for coyote predation might be worth consideringwdger, given the large home range of coyotes, theagement of
forests on Roxbury farm property is probably laygaielevant. Likewise deer, who might forage onxBary crops,
can easily enter from off-property.

Suggested Managemeintvasive plants are quite prominent in some offtinest patches and one might try to do
something to avoid their further increase. OrieBittersweet, in particular, can expand to the patrwhich it
damages trees. The quality of forest patches agen@ahnt habitat might be improved by the plantiidorest herbs,
although this intensive work.

Both the Flicker and Tree Swallow mentioned abaeeexamples of cavity nesters. This doesn’t meanitidividual
trees should not be cut for firewood or timber, thatse species demonstrate the value of leavinglisigadeadwood.
Extensive logging or removal of timber would reduest site availability for these and other caniggting birds.

Floodplain Forest

Location: The biggest patch of floodplain forest (6.5 acis®)n the North Farm, covering about half the laraftthe
shoreline of Kinderhook Creek with an approx. 5&ide band and then looping around the northern efltjee
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northernmost hay meadow. Roxbury Farm has two iaddit smaller patches of floodplain forest, whiaoke
contiguous with more of the same habitat type bdytbe boundary line.

Nature Conservation Valu€&or native plant and wildlife conservation, thigprebably one of the most valuable
habitats on Roxbury Farm. Several tree specie$, asiSycamore, Silver Maple, and Boxelder are @niquhis
habitat. Floodplain forest had the highest numlbgrant species of conservation interest of alliteb on the Farm
and a number of rare or uncommon species were fexcldsively in this habitat. They include DutchrisaBreeches,
Bloodroot, Meadow Lily, Spring Beauty, False Merth&Veed, Virginia Waterleaf, Wild Leek, Wild OnioGardinal
Flower, Giant Ragweed, Toothed Woodfern, and MoeasBoteworthy are also the extensive stands of the
regionally-rare Ostrich Fern. We hope that our upicg research on stream corridors will help usdrathderstand
what the presence of these species tells in tefriieauality of this habitat, but our gut-feelirsgthat these species
are indicators of relatively intact floodplain fets. Otherwise, the vegetation in the floodplaie$b at Roxbury Farm
is composed of a diverse mix of common native (idiig trout lily, yellow and spotted jewelweed) anttoduced
plant species. Although invasive species, sudedg mustard and field garlic, are part of thisrenunity, the native
plants seem to be holding their ground throughoostrof the alluvial forest. An exception is thethernmost part of
the alluvial forest, where notorious invasive speaf floodplain forests, such as Japanese knotvmeeitiflora rose,
and privet, are quite common.

A suite of insects, such as tiger beetles andicedtagonflies, depend upon the integrity of trabitat. Likewise,
animals such as Mink and Otter probably use sugioms as part of the larger wanderings. While readnirds appear
to be restricted to floodplain forest, reports frblew Hampshire suggest that certain forest-dweklipgcies such as
Warbling Vireo, Brown Creeper, and Rose-Breasteas@@ak are most common in this habitat.

Interactions with Agricultural Productionfloodplain forests can help buffer the interactdstream and farm. By
intercepting materials draining from the farm, tloayn help maintain stream water quality. By buffgrihe momentum
of floods, they can help reduce erosion that miigiinge on cropland.

Floodplain forests often have a flush of springvidos. These can be important early-season enetggesofor
pollinators. Awakening Bumble Bee queens reportéelyefit from the early flush of Trout Lilies thadmmonly
occur in these areas. With their hodgepodge ofistgrdead wood, they can also provide home fortgangsting
birds. The degree to which these habitats are@sipy for insects that subsequently enter agtical habitats is
unknown to us at this time.

Suggested Managemeiithere are relatively few intact patches of floodplarest in Columbia County, and we
believe management should focus on maintainingetst®gtches that do exist. While active floodpfaiest
management may not be practical or even necessatgjn actions could help maintain these areasraght reduce
certain problems on agricultural lands as well. Mbmkeeping deer populations low would benefithbibte native
floodplain forest herbs and crops, and controllimgsives in these forests could reduce certairdvpeeblems on
farmland (e.g., Multiflora Rose invasion).

Hardwood & Shrub Swamp

Location:A large hardwood swamp (approx. 8 acres) is thaitts&wamp” along the southern edge of South Farm. £
smaller swamp extends along the N-S ditch and aloeghore of one of the ponds on South Farm. TdréhNFarm

has a 4.5 acre shrub swamp south-west of the wdutleshd a smaller hardwood swamp flanked by ugléorest
southwest of the sheep pasture.

Nature Conservation Valu&wamps are wetland areas where the natural sucnesfsihe vegetation has progressed
further than in wet meadows. Woody plants domitlaitehabitat type and less sunlight reaches thengt, resulting

in typically less dense and diverse herbaceoua flzan in nearby wet meadows. Unfortunately, wg mralized after
the 2007 field season, that the swamp along ththeouboundary of South Farm actually belongs p#otRoxbury
Farm. This “South Swamp”, as Hudsonia called thigir 2004 report, is certainly the most interegsmwamp on
Roxbury Farm, because it has been a swamp foreatlémg time (it is visible in the 1948 aerial pb®) and might
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never have been completely cleared or draineddadth it is dissected by active and abandoned maitemiches).
Hudsonia researchers found two plants of consenvatiterest, Gray’s Sedge and Winterberry, in theuth Swamp”.
A winter visit to that swamp revealed a structyrdiiverse forest with a potential to house addaipget
undiscovered, botanical treasures. The swamp d@leny-S ditch on South Farm has also been in @zoe before
1948, but we did not find any plants of conservatiterest, unless the Highbush Cranberry we salwamwinter,
turns out to be the native variety and not an esgapiltivar, which we assume as more likely. Tharaps on North
Farm had completely been cleared in 1948, and ltaxhsiderable component of invasive shrubs (Molt#lRose,
Privet, and Honeysuckle). The only plant of conagon interest we found there was Turtlehead. Qttsey, the
herbaceous vegetation included relatively commdiveavetland species, such as Skunk Cabbage, Watdrum,
Early Meadow-rue, Spotted Joe-Pye Weed, and Puephe&ngelica.

Unfortunately, we didn’t realize that the “South @wp” was on farm property early enough to conduldlife studies
there during the 2007 field season. Judging byHih@sonia report and the general regional role @msps, this area
probably harbors some less common species, indugerhaps rare dragonflies and potentially evéansanders.

Interactions with Agricultural ProductiorSkunk Cabbage, which is common in the swamps obRgxFarm, is an
early pollen provider for bees. As with other woddabitats around the Farm, swamps probably prdvadbéat for
species that occasionally make forays onto agricailtand, however, we have no reason to singléhosithabitat as
unusual in that regard.

Suggested Managemeftom an ecological perspective, the swamps arelditsione. Wetlands in our area are
suffering a constant drain (no pun intended) ag #éne converted to dug ponds or drained for otBesuwWhile
inconspicuous and hard to appreciate, these haloigat be important in the overall ecology of thelkcape.

Wet Meadow

Location: There are two larger (3 and 6.5 acres) and twolsm@ .5 acres) wet meadows on the North Farm aed o
larger (3 acres) wet meadow on South Farm. Nartapssof wet meadow are also found along the shwralf some
of the ponds on Roxbury Farm, but we discuss tirosige section on ponds.

Nature Conservation Valudhe wet meadows are habitat for a large set ov@atetland plants, mostly grasses and
sedges, which don’t occur anywhere else on the.feRonexample, the wet meadow in the southwesterahNorth
Farm had clumps of Big Bluestem and Switchgrasmesof the sedges are hosts to rare wetland bugterfl

The two wet meadows we studied in some detail @n8outh Farm and the one in the former cornfielthe northern
part of North Farm) were islands of comparativatyhhplant diversity within the landscape dominabgdntensively
managed crop fields and upland hay meadows, betaegsupported a number of native wetland plarasdo not
grow in well-drained fields, as well as common nagblants. Although we did not find any threatenadnerable

or regionally-rare plants (as determined by Hudssr2001 list) in the wet meadows, there were sdvetive plants
that we found exclusively in wet meadows and naithver habitats on Roxbury farm, including Allegiidvionkey-
Flower, Ditch Stonecrop, Bristly Crowfoot (whichaensidered regionally-rare in the 2004 Hudsorperg, Arrow-
leaved Tearthumb, Rice Cutgrass, a variety of amghsedge species, as well as several smartweeidspé/et
meadows, which are mowed every 2-3 years, candagelop a rich and diverse set of flowers (inclgdine-Pye-
Weed, Bonset, asters, goldenrods) which providepand nectar for insects in late summer and Takk wet
meadows on North Farm had quite a bit of the inneaBiurple Loosestrife, which is an excellent polked nectar plant
for bees and many other insects.

During a winter visit to the wet meadow along thiedérhook in the south-west corner of North Farra,faund some
big clumps of two native grasses, Big Bluestem @witchgrass, that we have not documented from andénm in
Columbia County, yet. This might be an indicatibattthis particular meadow might warrant a mid sianpiant
survey, as it is not as wet as the other wet meadow might be home to additional interesting rapihants.

We found Bronze Coppers, a regionally-rare butgenfl one Roxbury wet meadow. Baltimore Checkersaot
somewhat more common wetland species, was alsaetared. Several other regionally-rare butteritiepend on
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food plants of wet meadows and might have beenasezd in our cursory survey at Roxbury Farm. In study of
ponds, we found that adjacent wet meadow was aarianut positive influence on plant and insect dsitgr
Historically, much of this habitat probably deriviedm old beaver meadows, and a suite of regiarsddts are
adapted to it. Amongst the vertebrates, the Leoperd seems to be largely restricted to such hizhiteour area,
although none were heard or seen at Roxbury. Gharbeaver

A few birds, such as Red-Winged Blackbirds, may mewet meadows if the vegetation is allowed tovgup.
Likewise, as in old fields, a variety of insectsynwecur here, including Preying Mantis. In the $@ub portion of the
County, the federally-endangered Bog Turtle somesimccurs in wet meadows, but this turtle is unkmowthe
northern part of the County and occurs in a difieferm of wet meadow. However, in wet meadows aivthorne
Valley, we have found Spotted Turtle and Ribbonkenaoth of which are regionally-rare animals.

Interactions with Agricultural Productiortdistorically, periodically-flooded wet meadows apgaly played an
important role in colonial agricultural. Prior tatensive green manuring or crop rotation, the hayei meadows was
one of the few naturally-replenished sources ahfautrients. Indeed, some towns were laid out skkaheach farmer
received a portion of wet meadow, even if it weoé adjacent to the home farm.

Wet meadows are rich places for insects, and ihtrbg interesting to evaluate in more detail thelie as shelter and
food source for insect pests and beneficials. Al amy source of wildflowers, they can provide intpat food
sources for pollinators, especially outside of piakering times.

Suggested Managemeiihe wet meadows on RoxburyFarm are probably stibvering from intensive agricultural
use in the past. Although they currently don’'t séerhave many plants of conservation interest, gugport a unique
flora which adds to the overall plant diversityRddxbury Farm. We would strongly recommend not dngiradditional
areas. In the long term, you may even consideeasing wet meadow area by not maintaining draisggems
draining surrounding areas. Wet meadows need attareagement for their maintenance! They need todweed or
grazed often enough to avoid succession into weagymp. A rule-of-thumb might be mowing in a 3-yegcle. We
expect that such a mowing schedule will lead tinarease in the number and density of native wetdoe plants.
Down the road, seeding or planting of additiona&cses might be considered, if needed. You shouldw@ar for
invasive plants such as Common Reed, Reed CanassGind Purple Loosestrife, who also might befrefi less
frequent mowing.

Where streamside erosion may be an issue, wet msachn be left to succeed back into floodplaindgran
important ecological habitat in its own right antedhat might help stabilize the ground. Unfortehatgiven our
current bonanza of invasive plants, such a natiwedession is often ‘tripped up’ by the arrivalrofasives such as
Multiflora Rose, Japanese Barberry, HoneysuckleJapdnese Knotweed. Management to specificallypdrage
invasives but encourage native woody plants mighedblogically appropriate but time consuming. Hesveif one
scouted the fields in the fall of each year witkeaof clippers, then most woody invasives coutibpbly be kept
under control.

Streams

Location:Kinderhook Creek forms the western border of Né&@nm and part of the western border of South FArm.
small stream drains the swamp south of the woodkedmthe North Farm into the Kinderhook and twoadl streams
drain South Farm into the Kinderhook. One flowshea N-S ditch and the one drains the ponds andsfilang the
southern and western perimeter, where it has baleadc'Muddy Creek”.

The nature conservation values and agricultural inéractions of streams are likely complex. Understandg these

interactions will be part of our work during the up-coming field season, and we will wait until we kna before
adding details about this habitat.
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Suggested Manageme#it this point, it seems safe to recommend, as we lkdane above, the protection of the
existing floodplain forests. Furthermore, the @tns will benefit from a continuation of agricultupmactices that
avoid surface runoff and nutrient leaching.

Ponds

Location: The four ponds are all clustered in a small arearad the farm buildings on South Farm. All are ljkeaan-
made, the “Upper Pond” seems to be fed by a trickigater coming out of a small swamp on the MV sihe
smallest pond (“Small Pond”) in the forest northloé farm road is fed by a seep and then draiwstid “Old Lower
Pond”, which drains into the “Gravel Pond”, whictaiths into “South Swamp”.

Nature Conservation Value'Gravel Pond” had clear water, the richest aqualanit community, interesting plants on
the mineral soils surrounding the pond and turéistsion the shore, but it was also the only ponerevive
documented the invasive Water Chestnut. “Upper Pbad a dense duckweed carpet, probably indicativamme
nutrient enrichment. We also found one individuaihe regionally-rare Great Solomon’s Seal atlitsre and it was
the only place on the farm where we saw the otlsswbdt uncommon Swamp Milkweed. The other two povele
unremarkable in terms of plant diversity.

Ponds obviously provide a unique habitat for cartaganisms of the Farm. Aside from being homegioasic
organisms, they provide convenient ‘watering hofesterrestrial animals. In terms of biodiversipgnds in and of
themselves harbor few unique species. Indeed, permidut small ponds were probably not importamgonents of
our landscape prior to European settlement. Poatisally begin to fill in relatively quickly, thukey are naturally
less common than shallower wetlands. Most of the aguatic organisms found around small waterbaddiesr area
are actually adapted to vernal pools, wet meadavgsvamps. That said, ponds can sometimes repkeatain
conditions of these shallower waters and, when tleego, species of conservation interest may appésaise see our
discussion of Vernal Pool Amphibians.

Interactions with Agricultural Productiorivost of the ponds dug in the County prior to thet tavo decades (when
landscaping ponds came into fashion) were for afjtial purposes: watering holes for animals, atign ponds for
crops. You can judge the potential importance oftiRioy ponds in that regard. Given the relativelyghhpond
sediment contamination levels, we would suggesemtasting for hydrocarbons, heavy metals, and-agemicals at
least in the ponds regularly used for irrigatiopldfully, those tests will confirm that the contaamts are safely
trapped in the sediments and the water itselhis for irrigation.

Suggested ManagemeBecause the ponds are at least somewhat valualdlecéd amphibians and other animals, we
would not recommend the destruction of the existiagds. Where possible, we encourage reforestatmmd

existing ponds. While this seems impractical atupper pond near the farm office, letting the masg@f the lower
ponds reforest at least in part (see discussidptdnd Meadow on Mineral Soil above), might imprdwabitat for
some of the amphibians using the ponds. It migtd Buffer the ponds from agricultural run-off. Wieaburage
stocking with fish because of the impact fish ptedacan have on other organisms.
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SUMMARY OF MANAGEMENT IDEAS

At various points in this document, we have mad&ge management suggestions. We realize that soeneot
practical, some are probably wrong, but some mayseéul. We finish this document by briefly listisgme of those
management ideas; more detail can be found inrémeding text.

Explore the landscape distribution and seasonamyecs of invertebrate pests and predators on tha,Fa
highlighting those areas that are most importandé&ermining the balance between these two groups.
Protect floodplain forest and swamps for their rattonservation value.

Consider control of invasive plants (esp. Japaikesdweed) in floodplain forest and woodlots (espiettal
Bittersweet).

Maintain and restore wet meadows for their natoreservation value. Start their restoration by réatyic
mowing frequency to once every three years. Thghtrgo a long way in turning them into richer wet
meadows.

Research into possibilities for enrichment of uplaid fields to create diverse native wildfloweradews that
might help both native plant conservation and bersfinsects.

Research into the establishment of wildflower stmpthin the vegetable fields.

Protect standing deadwood in woodlots.

Research into possibilities for restoring diverse$t herb communities in secondary forests of Waisd
Maintain fencerows. Consider control of invasivarys (esp. Tree of Heaven and Oriental Bittersweet)
fencerows.

Research/experiment with “mobile hedgerows”

Maintain ponds, test water from pond used for atign for certain chemicals, and let pond margeis r
vegetate.

When mowing hayfields within 1000’ of the Kinderlkgset mower blades at 4” or higher to avoid imjgri
Wood turtles.

Observe Meadowlarks, try to determine where theynasting, and take steps to maintain that habitat.
Experiment with nest boxes for Kestrels and otlpamdand birds; some of these are declining bietigs and
some may help reduce insect pests.
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