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Summary. | have assembled these notes foeereasons:

(1) The nativairedo mulberry of Kentucky (Morus rubrg is a delicious fruit that deserves a lot
more conservation, propagation and consumnpespecially in huan settlements.

(2) The alierfiwhited mulberry Morus albg has become widespread weedeplacingubra
within several regions of the statespeciallyirban areas aere humans crave better food.

(3) These two species areaitconfused byhe general public and, unfortunately, also by some
pr of es s ispralgbbot@ndsts,donesters, garters and other horticulturalists).

Several characters can be used to distinguish thesspecies. lie single mostiseful
characters the degree of hairiness on lower leaf surfaii@ed mulberry has dense loragect
hairs (mostly 0.40.7 mm long), which feel distingtsoft to the touchiiWhitedo mulberry has
sparse shodppressetiairs (mostly 0.20.5 mm long)Jargely restricted to major veins and
providingno o0f el tyo6 feeling. There are .freitger al
alone,can be more difficult to distinguisbn averagesed mulberries tend to be larger, with
more elongated shape, deepelor and deeper flavddeally, names should not involve fruit
color, but native ranges instead, as indicated baélaweh hybridizaton of the two speciesas
been documeprtto the north and west of Kentuckyfowever, clear hybrids appear uncommon
within this sta¢, perhaps becaafiredd mulberryhereusually flowers a few weeks later than
fwhited. Recent research irchites that hybridizatiocause genedo flow between the species,
with the predominant direicin dependandn relaive frequencies of the speci&ich flowmay
enhancehe ascendancyf fiwhitedo mulberry in less woode@ihdscapes. Hybridray be
difficult to distinguish without analysis of DNAVarious degrees of introgression are known.
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Distinction of gecies

The rative red mulberryNl. rubraL.) is common across most of Kentucky, and the East
Asian white mulberryNl. albal.) is also locally abundant. In addition, it is possible that the
Southwest Asian black mulberriyl( nigraL.) occurs in the state, at leastmqiad in gardens.
Black mulberry has been cultivated since ancieme$ in Southwest Asia and Eurgbeit it
has been poorly documented in No#ftmerica The following keyto theseltree species is
adaptedartly from Wunderlin (1997), Wu edl. (2003) andVhittemore (2006).

1. Leaveswith deeply cordate basthe overall shapeeniformtriangular © suborbicular
unlobed or rarely -Bobed lower leaf surface softly pubescesdijles 35 mmlong, densely
hairy all over;ripe fruitselliptic to shortcylindric (LengthiWidth mostly111.5) .............. nigra

1. Leaveswith rounded, truncate, or shal/ly cordatebasethe overall shapevate or
triangularovateor suborbicularunlobed or often withi¥ lobes lower leaf surface softly
pubescent or glabrous except on vesi@es 1i 2 mm long, glabrousof rarely with a few
hairs); ripe fruitsshort or longcylindric (L/W mostly 1.54)

2. Lower leaf surfacglabrous except for scatedshorthairs(mostly 0.2 0.5 mm)onthe
major veirs; upper surfacgglabrous or with a few hairs on the main vewféen glossyin
sun usually brighor yellowishgreen blades mostly3i 8 cmwide, acute or with up to

0.51 cm acuminate tipgruits shortcylindric toelliptic (L/W mosty 1.5 3) ............ alba

2. Lower leaf surfacevith densdong hairs(mostly 0.4 0.7 mm),notrestricted to the
major veins upper surfaces scabrid or with scattered appressedwairkled with
impressed veinsusuallydull bluishgreen blades mostly8i 22 cm widewith 0.5 2 cm
acuminate tipsfruits cylindric (L/'W mosly 2.514) ..o, rubra
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The ablebelow summarizes a broader suite of differences betaidarandrubra, based
onreview of the literaire and 40 years of personal experience in Kentucky. Leaves tend to
differ in overall size and shape, but the degree of lobing is not a reliable character. Gaar et a
(2012)indicatedthatrubra hasclosed(ficurved brochidodromouosvenation, with lateral
curving distally towards the leaf apex, joining adjacent laterals. Imashrdlbatends to have
open (icraspedodromo¥ venation, with laterals merely dividing oithe marginal leaf teeth.
This difference has been neglecteanostprevious literatire, and ideservesnore attention.

Differences in owers and fruis oftenappeainconsistentand more precise observations
are needed to improve diagnostic charactarKentucky alba usuallyshed pollen and ripens
fruit earlier tharrubra, with about2i 3 weeks between peak periotowever, no phenological
differences were noted by recent researchefsxas (Maier et al. 1997KKansas (Nepal 2008)
and Ontario (Burgess et al. 2005). Fruitsuddra tend to be larger, and usually have a more
elongated shape, with length/widt about2.5 4 versus 23 in alba (minus the stalk). Fruits of
rubra change color from greenish to whitish to pink to red to deep purple during the ripening
processFruits ofalba usuallyalso change in this wagf least inwild populations (Nepal et al.
2012),but in some cases reddening is haliedhite to pinkAlthough some researchers have
suggested thatibra is largely monoecious (with bisexual trees), the survey in Kansas showed
that both species are subdioeciough aboutd0% of trees either male or female (Nepal 2008).

Misidentificatiors of albaa srubfad0  @amenon presumably due to inclusion of any
plants with deep red fruit avith noticeabléhairs onleaves. Such errotseave become
frequently evident on the InterneFollowingare a few significant examples found dureagly
October 2013, posted by institutions who should be concerned about such mistakes.

0O Wi ki pefobmt-pagep h b € opnubmadb b eabvd (http:/&ipload.wikimedia.@/
wikipedia/commons/b/bf/Morus_rubra.jpdhis phob is copiedoelow on pag&8, right.
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O University of Tubraoa sl :ealhd htpt/feww.gpdutexas.eda/diod0bd/ i
images/pics/mor/morus_rubra.ntrthis phoo is shown on page fight.

O Virginia Tech Unrubvae r is n talpa(bttp:ffidendrs.cnne.tt.edu/o o f
dendrology/images/Morus%?20rubra/fruitl.)pthis is copied here ongge 36

O University of Hbranr ii dva dba(httpst/ledis.gqs nfoetdyadffilesf i
FR/FR32600.pdf this is copied here on page, 38ft.

0 niy. of North Carolina at Chapelill: p h o t orsbra@davesiand fruitarealba
(http://www.ibiblio.org/openkey/intkey/web/MORUZ2.hjm

0O Daves Garden: this horti culthemphad#230of og 1
frubrad alba (http://davesgarden.com/guides/pf/showimage/205546page 37

0The ndFI| or a itéhasa photomiarus nigradthat isM. albg this photo has also
been used to adverti se ierolveasdopiethin & frexious y 0 0 |

version of this document, but corrected thank$ RabensteinefUniv. Graz, pers. comm.).
(http:/luirig.altervista.org/photesearch/index.php?title=Morus+n&r
(https://www.amazon.co.uk/BladWdulberry-PurplishRed Berries 3fatpigs% C2%AE/dp/BOOWWS4H6Q)

At the Wildflower Sanctuary in Batavia, lllinoia,potential hybrid was invoketh 2011,
atree was identifiethereasrubra (http://thewildflowersanctuary.conWildflower Sanctuary/
Mulberry Tree (Red).htmin A f ew days after this discove
Arboretum examined our sample branch and leaves for us, andable verified our
identificatiord with no reservations! .This year (late spring, 2012), we again visited Morton
Arboretum with more branches and leaves from the tree in question at the top of our hill. With
a very powerful little, lighted, magnifyingettice, they established that ours wasdlien
Morusalbg based on the existence of the very
concentrated along the maj or kedRedrsrala.8ad n ol
OUR tree is most probablyohthe puréMorus rubra but a quite interesting hybrial!
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Misidentification of somealbaasrubra was involved in the initial decision to describe a
new speciedylorus murrayangGalla et al. 2009, Nepal et al. 2012, Saar et al. 2012). Galla et
al. compaed their new taxon to a group of sampthat wergpresumedo representypical
rubra. HoweverNepal etal. used an expanded setwb | e c ul ar  Hustlheamore,0 st
alignment of oufITS] sequences d¥l. albaandM. rubrawith sequencepresented by Galla
et al. (2009; as well as with additional sequences of these taxa now available on GenBank)
confirmsthat theirM. murrayanasequences match wit. rubra, while sequences of material
they identifiedasM. rubra match withM. alba(Tablel).0 Misidentifications ofrubra as
falbab ar e much | ess ¢ o mmbramever pas snoatmybodsy lgaveb asc a
alba often does, and its ripe fruits never remain white or pink as in atimael could find no
misidentifications of this type i@oogle Images.

Even some authoritativ@urces have errors,e.g., p hombrao of nfit he boo
Sternberg & Wilson (2004). Andl is unfortunate that misidentification often extends into the
commercial arena, including material distributed foraegton of native vegetain. At the
National ArboretumA. Whittemore (pers. commcgceives mangpecimens for identification,
andr e c e nt | the vast rhagodty of matr i ave seandod sale &4. rubrais actually
M. albaoIn 2012/2013,hieKenu c ky Di vi si on of Forestry de
mu | b eaW.@verbetkgraduate student at Eastern Kentucky University. But this bundle
contained onhalba, based onhte characteristic differencesitined above. For several ysa
the stae had been selling the wrong sperlesAlizadeh bought 100s of seedlings for her farm
in Shelby Countyl pointedouttheerromnd t hey have now dumped
and no longer sell the genu3espite its alien statualbais oftenknowingly promoted by
wildlife enthusiasts, with birds relishing the abundant fruit in early su@meostly June.
Ripening byrubrais about a month latérmostly July and often tapering off into early August.
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General differences betweemed mulberry (rubra) versuswhite mulberry (alba)*

Sexual Characters

Morus rubra

Morus alba

Pollination dates (typical)

mid April to early May (east-central states)

late March to late April (e -c. states)

Fruit ripening dates

mostly in July (eastcentral states)

mostly in June (easicentral states)

Mature fruit: typical fea -
tures but highly variable

reddish- to deep purple, deeply flavored
(10) 20-30 (40) x 68 (10) mm, L/W 2.54

pink to deep purple, ofterbland/insipid,
(6) 820 (25) x 57 (10) mm, L/IW1.53

Foliar Characters

Morus rubra

Morus alba

Leaf blade size (L x W)
and overall shapet

(5) 10-30 (40) x (3) &2 (28) cmovate to
suborbicular, L/W mostly 1.2-1.5

(2) 515 (22) x (2) 38 (18) cm,ovate,
L/W mostly 1.51.8 (often less in shade)

Leaf blade bases

rounded to cordate petiole terete

cuneate tosubcordate petiole grooved

Leaf apices (and lobe
apices to lesser extent)

caudate (longtapering) to acute,
elongaied mostly0.52 cm from inflection

abruptly acuminate to obtuse,
elongaied mostly0-0.5cm from inflection

Leaf lobing and margins?
(tentative)

lobes uncommon, except on sprouts in sul
teeth mostly 34 per cm, sharper

lobes common, especially sprouts in sun
teeth mostly 23 per cm,blunter

Upper leaf surface

usually dense withscabrid or appressed
hairs, dull bluish-green, wrinkled

usually glabrous or scabrid along veins
bright green to yellowish, often lustrous

Lower leaf surface
[single most useful

character] 3

hair s denseand erect (soft to touch),
spread over whole surface,
mostly 0.40.7 mm long

hairs generally sparse and appressed,
concentrated alongmajor veins,
mostly 0.20.5 mm long

Main lateral veins:
typical pattern
(may vary somewhat)?

laterals curved to join adjacent ones,
deeply impressed on upper surface,
not distinctly paler than blade above

laterals divided to margin, not curved,
not deeply impressed, often much
paler than blade above (yellowish)

Stipules (tentative) ®

about 10-13 mm long, linear

about 5-35 mm, ovatelanceolatelinear




Buds, Bark & Wood Morus rubra Morus alba

Winter buds outer scales darkbrown plus blackish outer scales yellowiskbrown or with
marginal bands, often hairy and minutely | darker submarginal bands glabrous or
ciliate; apex acute often oblique to twig | with a few marginal hairs; apex acute to

mostly 57 mmlong rounded, centered on twig mostly 3-5 mm
Leaf scars oval to irregularly semi-circular more or less semcircular
Bark gray to palebrownish (inner), gray to red/yellowish-brown (inner),
thin plates peeling out with age developing thick solid ridges

Mature branching somewhat planar, umbrellalike more erect or spreading, bushyrounded

Sapwood(tentative) ° pinkish to pale brownish white yellowish white

Heartwood (tentative) ® reddish-brown dark (blackish) brown

* Sources of informatiomclude the following publicationdVunderlin (1997)Weeks (2003),

Wu et al.(2003),Burgess et al. (2005)Vhittemore (2006and pers. comm.), Nepal (2QGed

pers. comn), Saar et al. (2012).

! Leaves tend to be smaller in shade; the largest leaves are often near ends of long branches
ASproutso with more | obed | eaves can incl
saplings and stump sprouts; trends in marginal teeth (shape, density) need further assessmel
3Patterns in leaves of seedlings need further investigation; seedlingsafippear tdave
relatively dense hairs on lower surfacesimitgenerally as lapas in mature trees.

4 Patterns in leaves of seedlings need further investigation; sgéeiveof rubra, especially

small leaves in shadeften donot have the distinctive closed venation of mattegeq.

°> Stipules are soon deciduous; desims vary much among cited sources.

® See examples of images below from Internet;rhorte verified sampleare needed.



Left: rubra. Right alba. Note more wrinkled, dull bluisigreen surface atubra and upcurved
lateral veins. Leaf lobing tends be more common ialba, but it is not a reliable character.




Upper leafsurfaces ofubra (L) andalba (R): in rubra, note wrinklingwith impressed veins,
major lateral veins curvingip to join adjacent oneand sharper teetPPhoto bySally Weeks




N A

Addiional views ofrubra (left) andalba (right), showing venation of leaves.
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Buds ofalba (left) andrubra (right): in rubra, note oblique angle antllackish marginal
bandson outerscalesversudess dark submarginal bandsalba. Phob by Sally Weeks.
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Hybridization of red and white mulberry

Hybridshave been proven to occur in the wild, using genetic markessuthern
Ontario,rubrais now rare and there appears to be dloetof its genes into the expanding
alba populaton, including numeroubackcrosses of hybrids witliba (Burgess et al. 2005).
Hybridsand backcrossesomprise54% of all mulberry treesampled in the regioheytend
to have intermediatoverallleafsize, butheir degree opubescencen lower leaf surfaces
not significantly different from puralba. However, thigpubescenca individual plans isthe
character most closelhglated tca DNA-based index ofubra-versusalba positionalong the
hybrid spectrumAt the Konza Prairien eastern Kansagjbra remains more common than
alba; hybridsand backcrossesmprise 37% of the whole mulberry population. Moreover,
there appear® be a net flow of genes froatbato rubra (Nepal 2008).

Morusrubrais imperiled in southern Ontario not just due to habitat loss, but also due to
being overwhelmed frorhybridization byalba (Ambrose & Kirk 2011)Burgess et al. (2008)
found that 77% of seeds producedrbigra mothers havalbaor alba-rubra fathers
Experimental removal of neighboridpa andalba-rubra treeswithin plots of abou2000 nt,
caused a 14% reduction in this hybridization edtene sitebut no change in total numbers of
seed setMaternal effects on initial fitness (seed ggrmination, seedling grow} weremuch
more significant than paterngdresumably due to nemuclear inheritanc@urgess & Husband
2004).M. rubra generallyhadlower growth rates thaalba or hybrids, even in naturally
shaded habitgBurgess & Husban@d006) Hybrids were about as vigorousalba, except that
hybrids withrubra mothers were less vigorous in full sun. These results were surprising, since
rubra appears to be more shade tolerant tilaa (at least in KentuckyMore comparative
trials areneeded.
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Left: rubra. Center: probable F1 hybrid. Right: alba.
The central plant is the first convincing F1 hybrid discovered by the author in Kentucky.
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Morus rubraleaves, |-
Shdby County KY




Morus rubrax alba,
Shelby County KY
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Somenamedcultivars of mulberries are reportemhave been developed from hybrids of
albaandrubra( CRFG 1997). These i ncl ude WHG@everl | er
there is little documentation for Collier, and phd&seledlllinois Everbearingrom the
Internet indicate thahts plantmayjust bealba; for example see preceding page

Differences in ranges within eastern North America

Morus rubraoccurs mostly ircurrentHardiness Zones 5b .0 with average extreme
mininum temperatres of aboutl0 to 35 degF (Kartesz 2010Daly et al. 2012)M. albahas a
similar rangeput shifted slightly to the northmostlyin Hardiness Zones 5a to 9b, it
average minimums of abot5 to 30 deg. Fl'here isalsoa concentrated abundanceatifa
records in the midvestern region from Ob to Kansas and Nebraska. This agstern
concentration reflects the general conversion here of woodland into farmland aldsaee
able to prosper. Moreover, much plantingatifa has occurred in this region, due to promotion
of various cultivars fosilk (Parker & Jeffrey 1993)r fruit (CRFG 1997).

The western limit ofubra, in Nebraska to Texas, corresponds whthttansition from
woodland to grassland on uplands. The more extensive western spa#aa atross thé&reat
Plains andRockies to the Pacific Coast, has been promoted by much humangléido,
alba has become naturalized in riparian zones of western states, where uplands are generally
much too dry to support the species (Stone 19@2).although definitive evidence lacking,
it is likely thatalbais more tolerant of droughts thamora. St o n e Whitarhutbe@ry is i
drought tolerant.. which may be attributed to its walkeveloped root system. In the southern
high plains of Oklahoma, 32.8% of planted white neufip survived 7 years of drought . ©
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Floristic Synthesis of NA © 2010 BONAP
Documented distribution dflorus rubrain the U.S.A. (Karsz 2013 green indicates native.
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Floristic Synthesis of NA © 2010 BONAP Y

Documented distribution dflorusalbain the U.S.A. (Karsz 2013 blue indicates alien.
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Differencesin habitat, herbivory and diseases

Morus rubraoccurs in a wide range of forest or woodland types across eastern North
America (Burns & Honkala 1990, Sullivan 1993, Nepal 2008, Ambrose & Kirk 2011,
NatureServe 2013, VegBank 2013). It is not, however, a typicalesprcgrassland. The
species is generally concentrated on mesic to submesicesipesgially in thin woods, edges or
upper shorelinest Is rare to absent druly hydric or xeric sites. Typical soils appear to be
moderately or highly fertile, in termg overall nutrients and basgatus.

For Morus rubra the optimal degree of disturbance or opening in the woods appears to be
moderate, between deeper shade with domifiiatamericana(sensu lato)Acer saccharum
(sensu lato) oFagusgrandifolia (sensu lato), and more open grassy woods with abundant
Quercusspp.,Juglansspp.,Robinia pseudoacacidaclura pomiferaPinusspp, Juniperus
virginiana or other sudoving trees. It is sensitive to fire but may be moderately tolefant
browsing.Yet, probably due to its efficient londistance dispersaljorus rubrais often the
most shaddolerant broadeaved deciduous tree to occur in successional woods that are
intermediate between open and closed conditions. It occupies a similatanicmekberry
(Celtis occidentalis but becomes concentrated in the subcanopy rather than the canopy.

Morus albaoccurs in a similar range of woodland typatin eastern North Amerigdut
tends to be concentrated in more disturbed or open woods (A& Stone 2009,
NatureServe 2013, VegBank 2013). It is generally absent from deeper woods dominated by
Tilia, Aceror Fagus It can sometimes invade grassland, especially along forest edges and
fencerowswvhere browsing by deer and livestock is reduédsb, alba often occurs in riparian
woods with more frequent flooding and scouring than is typicatfora.
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More subtle differences in habHpteferences deserve further exploration. Seedlings of
rubra do appear able to establish in moderasigdy sites, much more so trelha. However,
there has been little analysis of forest surveys or experimental work to measure differences in
shade tolerance. Althougltba has been well established in central Kentucky for 200 years, it
does not generallywvade the understories of native woodland, where scattered seedlings and
saplings ofrubra do occurFor southeastern states in general, Stone (2009) listed several
examples oflbagrowing in largely native vegetation. HoweyBlatureServe (20)3as
providedno listings ofalba as a typical constituent of more natural vegetatypes in
southeastern statefie complete text of their descriptions was searched.

Differences in herbivores and pathogens are poorly documented but may be significant
(Sullivan 1993, Stone 2008 mbrose & Kirk 201). Both speciesbut perhaps especiakiyba,
arebrowsed by herbivorous mammatsNorth America livestock,elk (Schneider et al. 2006),
deer, rabbits and beavé&here is much traditional use alba as fodder fofivestock in Asia,

Europe and Africa (e.g. Kandylis et al. 2009, Tan et al. 201Bre may be relatively few

reports of intensive feeding onbra (Atwood 1941) However, in central Kentucky, Short

(18282 9 ) nMarus mibra(Common Mullerry). Owing to the depradations of stock upon
this valuable tree, whose bark is a favourite food with horses and sheep, it is becoming rare ir
this quarter where it once abounded; young trees are never met with in exposed situations, at
the old ones havgenerally a decaying aspect. The sexes are sometimes together on the same
plant and again seperate, so that trees are occasionally found which never bear fruit. The woc
of the mulberry is more durable when exposed to the vicissitudes of weather tletheany

timber of this region, except the reddar and blaclocust; hence, in those parts of the country
where those trees are not found, this is much used as posts for fencing. It blooms about the I
of April .. .o
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Declines ofrubra populations have beeattributed to pathogens in some cases, but
definitive research is lacking (Sullivan 1993) the centralBluegrass region dentucky,van
Shipp @ longtime resident oVersailleg has statethat trees in this region used to grow much
larger than theylo today.Indeed, mosbotanical manuals state that its maximum height is
about 60 f{18 m], butno treesare currently reported &xceed 30 ff9 m] in this region
[Further west, &ree of aboub0 ft [15 m]and 18 inchef5 cm]dbh was recently notad
Louisville behind the Nature Center on lllinois Avenuawearingen et al. (2002) noted,
without cited evidence, thatbami g h t tlee aransnattal 6f a harmful root disease to red
mulberryo in North Carolina.

Ambrose & Kirk (2011) summarizedtisei t uat i o nRed Mulb&wy 1Is kndvento A
suffer from twig blight, twig dieback, cankers, and root rot (Ambrose et al. 1998). Health
assessments of four populations of Red Mulberry indicate that some populations are in very
poor health, suffering pagation! e v e | declines described as
(McLaughlin and Greifenhagen 2002; Spisani et al. 2004). The former study concluded that n
single pathogen was responsible for the disease symptoms. Rather, several opportunistic,
canlker-causing pathogens and two opportunistic root disease pathogens affected the diseaset
trees. These pathogens are not known to infect healthy tissues, but can successfully cause
damage to stressed and weakened hosts. Probable factors causing sucitlsiesdrought,
low soil fertility and/or poor or suppressed canopy posiion.T hey al so i ndi c e
problems due to snails (feeding on seedlings), changes in soil microbes, and ozone pollution.

A definitive comparison of such problenmsalba versusrubra would be useful. It does
seem likely thaalbais generallymore tolerant of disturbances and stresses, leading to less
pests and pathogens. Moreover, it is possible that natural enemies are lacking in North Ameri
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at Griffith Woods (Kentucky), where
there is little invasion [Mav 20141.
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Discussion

Morus albahas become naturalized in eastern North America during the pag0800
years after it was introdued especially for production of silk (Hatch 195When it first
became established around human settlements, there would have been an overwhelming
amount ofhybridizingpollination from nativerubra. It is likely that some early imigression
occurred fronrubra into thealba populaton. Such introgression might have enhanced the
ability of albato invadeeastern North Americd.ater, aong the northern edge afbrad s
range albabecamamuch planted and hasspread inb open farmd landscapes. Currently,
albais much more common thanbra in someof theseregions, and its pollen manow
overwhelm the fertilization afubra. But in more southern regionsibra tends to flower later
thanalba, and there appears be little or nchybridization(Weakley 2012 In some cases, it is
possible that hybrid seed is less fit than both parental species. This is suggested by results of
Burgess & Husband (2004) for the percentage of seed set, but their differences were not
statistically signifcant.It would clearly be useful to extend the work of Burgess et al. (2008)
and Nepal (2008) into southeastern states, so that these hypotheses can be tested.

While Morus bramay survive at low density in more shady habitats, its former local
abundance in more open habitats seems to be doomed without human intervention. It is
crucially important thatvoody specie$ike this be clearly prioritized for assistance, through
careful selection of material to propagate and promotion for uses inlsiptabtings. There
are numerous historical references to native people having used mulberries around their
settlements. It would be entirely reasonébénd relatively easy to replant this species into
urban environments, so that its pollen and fruit cakera recovery. The species is easy to
propagate from seédso long as weollect from correctly identified trees!
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Supplementarynotes & photographs:Nor t h A me redoanallmerryd vlorus rubra)
This species rangeacross central and east stateputit is rarely abundantGarman (1913)
note d modérately common in Kentucky, but generally occurs singly or a few in a place, nevel
constituting any large proportion of the woody growitaften grows ind subcanopies of
fencerowsthickets and woodlang@astres. Browsing malmit it, and trees usually die at4
dm dbhdue b diseased bark (Burns & Honké&l890) yet trees of 10 dm dbh or more have
been reportedt varies greatly in leaves and frsiitoutthereappear to bao distinct segregates
Rafinesque (1836, 3:447) listed five additional specigsone of theseames were used by
other authors. Planta the central Mississippi and lower Ohio Valleys, including much of
Kentucky tend to have relatively large frai{often3i 4 cm longminus stalk), and relatively
large leaves (blades ofteniB3® cm long). Such plants have been recently describktd as
murrayanaD.E. Saar & S.J. Galla (Galla et al. 2009), but Nepal.R012) showethat they
are not clearlgistinct from typicakubra.

Pagesvith photographs are as follows; for sources of photos, see list after Literature Cited
24 flowering shoot, with male catkins.

25: flowering shoot, with female catkins

26: fruiting shoot, showing unripe fruit (white) and ripe fruit (red).
27. morefruit, with range of ripeness.

28 leafy shoot, with unlobed leaves.

29: leafy shoot, with lobed leaves.

30: bark of young trunKleft) and older trunKright).

31 bark of large old trunk.

32 views of whole trees in summer (left) and winter (right).

33: crosssection of trunk, with labelled sections.

34: longitudinal sesbns, showing mostly heartwood.
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Supplementarynotes and photographsC h i n e swhitecomulbeiiry (Morus alba)

This Northeast Asiaspecies wagdrfst cultivated for silkworms in Noht America over 30

years ago. Ihasnow bemme widely naturalized across warand midtemperate regions. In

the Bluegrasfegion of KentuckyShort (1828) note d The White mulberry, lately

introduced by seeds from France, seems to thrive well in this climate, so far at least as four ol
five year's experience canh o Rafimesque (1836, 3:46) mod a wef known tree, now

widely grown with us, almost wild in some localie # is wow locallycommon on basgach

soils of Kentuckyin mature riparian woods (reaching 8 dm or more in dbh), as well as being a
common weed in most urban areas.

Pages with photographs are as follows; for sources of photos, see list after Literature Cited
40: flowering shoot, with male catkins.

41 flowering shoot, with female catkin

42 & 43 fruting shoots, showing stagesinripenfbgot h | abel | ed r
44:cl ose up of fruit (also | abell ed r
44R: lobed leaf; lobing is mst common on vigorous sprouts and absent from fertile shoots.

45: shoot with immature fruit.

46. shoot with lobed leaves.

47. shoot wih unusualy pronounced lobing

48: bark of younger trunk (left) and older trunk

49: bark of large old trunk.

50 & 51 views of whole tees, showing range of form;B1 i s o6weepi ng6 cul
52. crosssection of large trunk.

53: longitudinal section, showing heartwood and sapwood.

54: exposed root (exposed near streambank)
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