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Aims and Objectives

T

Observe a wide range @foodland plants native to the North Carolina Appalachian
Mountain Rangén a variety of different habitats

Observe key native genera widely cultivated in the UK in a range of nbabigts
andnative woodland plant communitige inform cultivation

Gain insight intecurrentresearch conservationand breeding fohardy plants

happeningn SoutheastAmerica
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DATE ACTIVITY FURTHER DETAILS
Sunday Fly Philadelphiato | Arrive 7pm. Transfer to accommodation in Ashville.
26th April Asheuville.
Monday Botanising day trip | 1.Pisgah National Fores bespoke trail taking in key
27th led by John Nix at thg highlights. A broad range of environments, from high pe
April following locations: | and cascading waterfalls to heavily forested slopes and
rare mountain bogs featuring the endangerdeélonias
1. Pisgah National | bullata. April is prime for spring woodland ephemerals (f
Forest example Uvularia, Sanguinaria canadensis, Trillium spp
Arisaema triphyllup
2. Blue Ridge
Parkway 2.Blue Ridge Parkwayknown for its botanical diversity,
featuring over 1,400 plant species. Stops on the route w
include the environs of Ferrin Knob tunnel, Fork Mounta|
tunnel (a good site for seeingillium erecturn), Wolf
Mountain Outlook (a rare vertical bog) and Black Balsan
Knob (a grassy bald peak).
Tuesday A.M.: Visit Mountain | Mountain Crop Improvement Lab, NC State Universiy
28th April Crop Improvement | nursery and specialty crop lab at NC State University. T
Lab to look at lab is actively working in over 50 genera and has over 8
breeding programme| patented plant varieties. Work at the lab involves
of woody plants and | traditional plant breeding, polyploid breeding and triallin
hear about using germplasm. Theyeaalso developing and trialling
Rhododendron nor-invasive plants. (mcilab.cals.ncsu.edu)
conservation
research undertaken
by Looking Glass Rogkn afternoon hike): Looking Glass R¢
John Nix. is a granite monolith with shallow soil. Particular poioits
interest includelris cristata, Cypripedium spp., Kalraiad
P.M.: Looking Glass | Rhododendron
Rock
Wednesday | Botanising day trip aff Joyce Kilmer Memorial Foresvirgin forest famous for
29th April Joyce Kilmer some of the largedtiriodendron tulipiferaApril is a key

Memorial Forest.

time for Asarum, Uvularia, Tiarella, Trillium sgodViola
canadensis Other plants of notealesia carolina, Cornus
florida, Cercisnd Tilia americana
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Thursday Botanising day trip | Grandfather Mountain Nature Parka bespoke trail taking
30th April led by John Nix. in key highlights. Famed for its incredible biodiversity, th
Location: Ad LI NI 2F GKS !'yAGSR bl
Biosphere Reserve. Acidic cove forests feature the
Grandfather vulnerableRhododendron vaseyinother highlight will be
Mountain Nature the endangeredCarex fraseriana
Park
Friday 1st | A.M.: Botanising day| Shortoff Mountain a bespoke trail to explore the
May trip led by John Nix. | extremely xeric environment of part of the mountain
Location: caused by past forest fires and rocky terrain. This will
provide excellent insights into plant resilience and
Shortoff Mountain adaptations to dry environments. Plants of note include
Rhododendron carolinianurothergilla majorEubotrys
racemosdin flower) andris verna var. smallian@near
Linville Gorge).
P.M.: Travel to
Charlotte
Saturday A.M.: Bartlett Tree | Guided tour of the Bartlett Tree Research Laboratories :
2nd May Research Arboretum at Charlotte, NC with Adam Black, Director o
Laboratories and Horticulture, Botanical Research and Conservation.
Arboretum.

P.M.: Drop off hire
car at airport.

Fly from Charlotte to
Philadelphia.
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Exploring the Woodland Plant Communities of North Carolina

The main purpose of the trip for me, having been working as a horticultural intern at Longwood
Gardens in Pennsylvania for the previous 8 months, was to be able to explore a different ecoregion in
the USA, and to observeijth the help of local botanist John Nix, a wide range of woodland plants
(trees, shrubs, herbaceous plants, and spring ephemerals) native to the North Carolina Appalachian
mountain in a range of natural habitats, and to gain a deeper understanding abtiditions under
which they thrive. | hoped that the trip would benefit me and the wider horticultural community by
allowing me to see firshand how certain species grow in their native habitat, which in turn will inform
me on how to best cultivate similglants in garden settings.

After having been in America for the past 8 months, | had seen the championing by the
horticulturists and growers here of native plants. | have come to understand the importance and value
of American native plants in garden settings in the Northeasternfor$heir ability to withstand harsh
environmental conditions (extreme cold or drought), their ecosystem restoration qualities, and
provision of essential habitat to native species. Also, | believed that observing the beauty of the plant
communities in he woodlands of North Carolina would provide me with an aesthetic source of
inspiration for planting design and combinations

| hoped that my visits to the Mountain Crop Improvement Lab and Bartlett Tree Research
Laboratories, hearing about the research and breeding work that goes on would give me insight into the
challenges faced when it comes to woody plant breeding and ctitiivérom factors such as climate
change, pests and diseases, invasive species, and learn how a research and trial led approach is helping

to mitigate these challenges and create better options for the future.
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North Carolina Climate
Where we were for this week, specifically in thest mountainousregion of North Carolinghe
climate and temperaturesanvary by elevationThe lower to moderate elevatiorsperience a humid
andtemperateclimate with warm summers and mild winters, whereas higher elevatansexperience
cooler summers anthuchcolder winterswith snowfall The area is generally high in moisture and
humidity, and even at the time of visitinguringa drought, mag of the slopes and mountain coves

remained moist from the air and low cloud.
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Day1- Pisgah National Forest and the Blue Ridge Parkway

Pisgah National foresipans over 500,000 acres and is considered to be the birthplace of
modernforestry in AmericaTheBlue Ridge Parkwawhich cuts directly through parts of Pisgaha
469-mile-longscenicroadthat connect Shenandoah National Park in Virginia to the Great Smoky
MountainsNational Parkn North Carolinarunningmostly along thecrest ofthe BlueRidge Mountain
rangeof the AppalachiarMountains.
Ferrin Knob Tunnel No.2

Our first stop as we began our ascehty’ Wéarkuy thedBlue Ridge Parkway from Asheville
was toa mountain cove judbefore Ferrn Knob No.2which is one of 25 tunnellong the North
Carolina section ahe ParkwayLocated o the northeasternlowerside of themountain, it is a moist
cove with a steep gradient and shallow soften formed from organic matter on top of rockshere
water drains freely down the mountairelled treessomeof which may have been caused by the
devastating hurricane of Septemb2024 causechangesn ground coveas it becomesolonizedby a
range of spring ephemeralsgerbaceousvoodland peennials and a variety of ferngcludingAdiantum
pedatumthe native hardy maiden hair ferfpictured here in fig.2, Onoclea sensibiliand Woodwaria

areolata

Fig. 1 Ferin Knob Tunnel No.2 Fig. 2 Late spring herbaceous layer
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Here Johnhelpedusto track downa colonyof the Large Yellow La@\8lipper OrchidsHig3), as well
as a colony of themaller variety (Fig.and 5. TheseCypripediuntantolerate shallowsoil and enjoy
the moist environment of this mountain cov€hey are exceptionally lodyed perennials and can live

for up to 60 years. They are pollindtby Sweat Bees, and their seeds are wind dispersed.
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Fig 4 Cypripedium parviflorum  Fig 5 Cypripedium parviflorum

var. pubescens var. parviflorum var. Parvifloruntlose up

Other plantswe observed in this communitiat Jom pointed out to us in this cove welgrosartes

maculata(Fig.6) aherbaceous woodland perennial in the lily fardlyd a mountain stonecroSeedum
tournatum. There were still somspringephemerals outwith us being able to obsernfadingTrillium

grandiflorum that turn pink as they finisflowering,and Podophyllunpelatatumstill in bloom.
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Fig. 6 Prosartes maclata Fig. 7 Seedu tourntum Fig.7 PodophyIIUm pelttm
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Fork Mountain Tunnel

Our next stop along the Parkway was near the Fork Mountain Tuslhghtly higher in
elevation, anotheareawhere the lowlying cloudsaretrapped in thevalleycreaing amoist cove Here
we observedhe Aristolochia macrophylléFig.8)inetwining through the tree canopylohn informed
us that this plant has a symbiotic relationship with fipevineSwallowtail Butterfly aits primary
native host plantWe sawDiphylleiacymosa(pictured on the left corner of Fig.9)hich is a close
relative ofPodophyllum(Fig 7). Both havdargeumbrellalike leavesbut wherePodphyllunproduces a
singular mdding white flower which is often hidden by the leavBfhylleiahasclusters of white
flowersheld up on long stalkDiphylleianeeds moist soitonditions,and John tells us thdhese plants

are often an indicator ofyround water.

7

1

- L. % a s
Fig. 8Aristolochia macrphylla  Fig 9 Diphylleia cymosa Fig. 10 Trilliunerectum
We then got back in the car, and after another 1,200ft climb up the Parkmelgroke through
the cloud layer andame acrossraastoundingglade of Trillium grandiflorurtFig.11}hriving in this

sheltered, moist yet well drained location in dapplddde We explored th surrounding area to see

what else we could find in thsunnierand drierlocation.We came across Conopholis americana
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(Fig.12), a herbaceous parasitic plant which resemftilescones It parasitizeghe roots of Quercus
spp., andit is apparently foraged by bears and dears hence the common name Bear Corn.

As we wandered through densemwoodland area, we loservedConvallariamajuscula(Fig.13)
which is a variety of LHgf-TheValley though to be native to thr@uthern Appalachianghe European
Lily-of-the-Valley is considered to be invasive in many parts of theTh&nativeC.majusculaan
tolerate dryshade,and theflowersare smalleranddo not come above the fdiage.We also observed
RampsAllium trioccumwhich are ediblavith a garlicky taste similar twild garlic in the UK. Though

they are best not to be confused thithe similarly looking Lilgf-the-Valley leaves which are toxic.

¥
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We saw thebeautifulgoldenpapery bark of Betula alleghemsis(Fig.14)which wagust
starting to leaf outand in the shrub layer, we observele evergreerRhododendron minuéig 15 in
flower. We observed the strappy leavesAhianthium muscitoxicum (Fig), which isalso known as
Fly Poisonso called because the plaistpoisonous and carelused as a fly killeAll parts of the plant,

but especially the bulkare poisonous to humans and animals.
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Fig.lGAmiahtu muscitoxicum

Fig. 15Rhododed minus

Black Balsam Knob

2SS 02y UAydzSR (2 OfAYOZ Ay Wo#r yicQtdestindtionihictizL) G K S
wasthe Black Balsam Kndhail. We stoppedoff on the roadsideon our way to the trail headat an
elevationof over 5,000 feet. Here, we were elevateell above the lowlyingclouds,and the views
across thePisgah National Forest opened (g 17) At thiselevation, trees are shorter and lower
branched a growth response to toleratiie exposed and windy conditions at higher elevatiokser
pennslyvaniomisone ofthe first of thedeciduousvooded understory to leaf out herdhe understory
is alsocomprised oMagnolia fraseriAmelanchier laevisndSorbusinthS & K NHzo f I @ SNJ (1 KS NS
Rhododendron vaseyR. catawbiense/iburnum lantanoideand Pieris floribundaAs displayed in
Fig.18, the soil profile is veshallow,and there is a lot of watenun-off, thereforemany ofthese plants
have adapted to have shallgwpreadingoots. Theconifersseen dottedthroughoutFig.17 are the Red
SprucePFicea rubensJohn informs us thadt another 1,000 feet in elevatiofiom this point,we would
be in a spruce and fir forest.

A little further up in elevation and just before we reached the Black Balsam Trail Wead

stoppedto see a wonderful colony dfrout Lily Erythroniumamericanum(Fig.19).
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Fig.17 Fig 19 Erythronium americanum
We reached the traihead andsetoff along the Black Balsam traiepas®d througha wooded

area ofRedSpruce(Fig.20)whichopened out onto an exposedandscapeof rock baldsgrassland, and
meadow with incredible views into the distand&ig.2). The small shrubs are mosthueberry, which
John tells us makes this trail incredibly popular in the fruiting sealus.is where, later in the season
alsqg the endemicBalsam MountaiifGentian Gentianalatidens tends to be foundlowering. At the
time of our visit, brming starry blue mattsnirock crevicesand lining thetrail wasthe lovely little
HoustoniacaeruledFig. 2), which | hadust seenrecentlyused beautifully in many of the public

gardens around Philadelphia.

Fig.20 Fig.24 Fig. 2 Houstoniacaerulea
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Wolf Mountain Overlook

Our next stop dfpoint wasWolf Mountain Overlook at an elevation of 5,500 ft,eoare and
amazingvertical bog(Fig. 23)Here the water trickledown the rock face creatingmoist and bog like
environmentwhere in the crevicesnosss form along withiny saxfrage Micranthespetiolaris,
Parnassiasarifolia andmore Houstonia(Fig.24). There vere alsssmall! LJLJ f | OKA Ly {0 &® W2 K\
Hypericum buckleyiot yet in flower Fig.25)andthe tiny carnivorous roundeaved sundewDrosera
rotundifolia(Fig.26).

It was here that we couldlsoseg dotted throughout the shrub layethe iconic planthat lines
the edges oBlue Ridge Parkway, thmnk shellazalea which is the deciduo&hododendrowaseyi
(Fg.27 and Fig.28Yhe colour of the flower can vary from very light pimbarlywhite to a deep almost
magenta pink (Fig.28\cer spicatunis prevalent athis higher elevation. We noted that there was no

opportunity for aherbaceoudayer underneath the Rhalendrors.

A ; \
& A

Fig. 23vertical Bog ’Fig.25l-‘lyp}um bckleyi
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Fig.26Drosera rotundifolia

Flg.27 Fi.2hoddendron vaseyi

Cove Creek

We descendedrom Wolf Mountain Overlooko the Cove Creek location near the Davidson
River On the way down we saMagnoliaacuminatawith its beautiful yellow flowers and more
Magnolia fraserin and amongst the treeanopiesin the Cove Creek arelasaw my first flash dhe
bright orange of the flame azaleBhododendron cahdulaceumn(Fig.29)and at ground levdris
cristata(Fig.30) It was in this location, that we were treated to being ableséza large colonyf the
Pink Lady Slipper Orch@ypripedium acaul@ig.31) which thrives in theartial shade and thacidic,

very well drained soil of this location.

&

Fig.29Rhododendron Fig.30iris cristata

calendulaceum
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We explored further along thBavidson River anobserved the arching stems béucothoe
fontanesianaFig.32)dripping with delicate belshaped white flowersear theriverbank On the
ground, we aw Galaxurceolataand my first sighting of thewonderful and weirdAsarum shuttleworth

flower.

Pink Beds

Our finallocation after dong day of botanizing was to the Pink Begts named because of the
number of pink floweing plantsin thisarea We were seeking out a mountain bog where were
hopingto seeHelonias.En route to the bog, we sasome beautiful painted Trillium along the trail edge
as well as the strikgly markedbasal leaf rosettes dboodyergpubescenswhicharein the Orchid
family. The trail took us througbdenseRhododendromnd Kalmiathickets Pines form pat of the upper

canopy here.
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Fig35Tr|II|umunduIatum ~ Fig.36Goodyera pubescens Fig. 37/Rhododendrotthickets

We found themountain bog area and eolony ofHeloniashbullata (Fig.38)which is a wetland

plant requiringmoist soil conditions. It has a basal rosette of leaves and long stalks with bright pink
flower clusters. Many of theleloniashad already finished floweng, we think due to the drougtand
warmer temperaturewvhich the region had been experiencing that spring.

Tofinishthe day, John had a tip off that thereawa colony of the large whorledogonia orchids
off a trail nearby the Pink Beds. After giving up looking, we spotted them by the side of the izl on
way back toN2 KcgarERg.39)They like disturbance, sortade sensdor them togrowon the trail

edge.

Fig 391sotria verticillata
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Day 2¢ Mountain Crop Improvement Lab and Looking Glass Rock

On daytwo, in the morning we visited John at the Mountain Crop Improvement habere he
works asa research specialishor a tour of the facility andin the afternoon,we took a selguided trail
up to Looking Glass RoickPisgah National Forest.

Mountain Crop Improvement Lab, NC State University

The Mountain Crop ImprovemeCl)Lab is an extension of North Carolina State University
and is located athe! Yy A @ S Ma@uitaingHOréicultural Crops Research and Extension Celhisr
situatedamongstthe mountains just outside of Asheville Mills River, NC. The whole site covers
around 356370 acresand is organized into growing fields, greenhouses, polytunoéises,and
laboratories.. The MCI Lab has released over 85 patented varieties of nursery crops and other public
releases like Gordlinia grandiflorab{ 6 SSG ¢ SI Q

The MCI Lalworks on research for a number of different crdpsseek opportunities for
improvementsin, for example pest and disease resistance, drought and climate toleraaiog invasive
species managementhey work to providepecialtycrops and solutions for local growers as well as
conducting research, creating pateng)d providngworkshops and trainig.

They are currently a team of five research specialists led byoneipal investigatarandeach
specialisimanages breeding programs organized bgaga. Some of theicurrentresearch and
breeding prograrafocus onwoody plants, grasses, perennials, amecialtycrops like teas and
pawpaws
BreedingWork

The labworks onthousands of crossemachyear,andaroundtwo thirds of these are hand

crossesTo help withthis, the lab employs techniquesich adridges for seed stratificatioand freezing
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pollen, light cooler$or evergreens to slow down growth angynchronizdloweringbetweenspecies to
allowfor cross pollinationandfly cagedor fly pollination
When looking at ornamental plantsreedingis donefor a number of different reason#t the
MCI Lab thewrelookingat trying to exhance and improve certain characteristarstraits in a plansuch
as:
1 Flowering time and size
1 Foliage quality
1 New growth
1 Rootability
i Pest and Diseasesistance
1 Cold hardiness
M Seasonal interest
9 Colourandgrowth habit
1 Drought and heat tolerance
Through breeding work, plants can also be matiile, which can helpvith invasive species.
Along with hand crosses, the lab alsses tissue culture and does some transgenic ywmikinly to
target disease. For example, they are currently working on developing plants which resistanceo

roserosettevirus whichis prevalent inhe US.
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Looking Glass Rock

In the afternoon we went on a hike up to Looking Glass RbokkingdassRock is a huge
granite monolithwhichwas formed millions of years ago by volcasmitivity but has been shaped by
weathering and erosion over time. It i &oniclandmark in the area and offers vast panoramic views
of Pisgah National ForeBbm the summit

As we begin thérail, we start walking througha mixedhardwood forest withFagusgrandifolia
in the understory In the shrub layer, we see thaite little green flowers oEuonymus americanus
(Fig.42whichhaveimpressive bright pink fruits which open to reveal bright orapgeddater in the
seasonWe also spot theleepMerlot flower of Calycanthus floridu@=ig. 44)n bloom. At ground level,

it the herbaceous layethereis the striped, hooded spathes Afisaema triphyllungFig.43).

2 & v SEBN

Fig. 42Euonymus americanus

r'a ¢S | a0OSyR dzLJ K S(zigzhgged pathg)ytakes ksShrddghg A G OK o6 I O a Q
Rhododendrorand Kalmialatifolia thickets(Fig.45whichhaveformed into tunnels around the trailt
wasbeautiful to see th&kalmiafloweringso abundantlyFig.46) At the peak of Looking Glass Rock, we

were treated to panoramic views of thiensetree covered mountains (Fig.47).
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Fig.47 The view from Looking Glass Rock
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Day 3 Joyce Kilmer Memorial Forest

On day 3 we took a trip, two houdsive west from Asheville to Joyce Kilmer Memorial Forest.
This area of forest within the Nantahala National Forest, is one of the last great virgin hardwood forests
AY 91 a0SNYy ! YSNAOIFI ¢KAOK gl a wWalLl NBER TIRWY (KS al g
amidst depression and bankruptcy, and after changing land ownership from timber harvesting
companies several times, it was finally proposed that the huge trees were preserved by offering to sell
the land. This was then bought by the Federal Govemmin 1934, the Veterans of Foreign Wars
petitioned the Federal Government to set aside a stand of trees as a living memorial to Joyce Kilmer who
was a fallen war hero and poet. The Forest Service chose this forest as the best candidate and in 1936,
18 years after his death in service during the First World War in France, the-88ddorest was

dedicated to him. He is most remembered for his fambd@ SY W¢ NBES&a Qo

Fig4iriodendr tuIifera ' Fig. 49 Fig. 5QLiriodendrorflower
Where much of the forests of North Carolina were once logged, this area has remained one of

the largest remnants of virgin forest in the Eastern US and has some of the largest tulip poplars in the
country, with some trees over 400 years in age and reactid@gfeet high or taller and over 20ft in

circumference. These were the biggegiodendrongFig.48 & 49) | had ever come across comparatively
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to what | already thought were exceedingly large trees in the forests around Longwood Gardens in
Pennsylvania, and immeasurably larger than the trees which are grown as specimen trees in the UK.
We took the Joyce Kilmer memorial trail through the forest and were amazed by the pristine
wilderness and the peace and tranquility of the place. It was great to see such practically untouched and
complete plant communities with such a mature herbaceoysidaThe lusiness density and incredible
floor to ceiling green of this forest was quite astounding (Fig.51).
When trees fall, they are left in place with minimum intervention using crosscut saws to clear
sections from the trail (Fig.52). The decaying trees on the forest floor get taken over by mosses and
fungi and often become nurse logs by providing nutriemd a good growing environment for saplings

(Fig.53). This is why trees can often be found growing in a straight line in nature.

Fig.51 | Fig.52

In the herbaceous layer, we spotted a couple of differériliums; T.cuneaturwith its mottled
leaves (Fig.54), andvasey{Fig.55) which is similar ib.erectunbut with larger, often overlapping,
burgundy petals. The forest floor was carpeted with the hedwdped foliage and tiny white flowers of
Viola canadensisnixed with the white, fluffy, erect stems d@iarella cordifoliaKig.56), along with the

foliage of many other herbaceous perennials suclriasristata, Actaea, Maianthemum raecemosum,
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Prosartes maculatdylayapplesGoodyera repengnd delicate ferns such d@gliantum pedatum

(Fig.57).

y
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ig.56TiareIIa cordifolia
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Fig. 55Trillium vaseyi

Fig.57 Fig.58Viburnum acerifolium

In the shrub layer, we saWirburnum acerifolium (Fig. 58) flower and the foliagef Rhododdendron

maximum.






















































