IDENTIFICATION OFF OORSERATISH TYPES

A0, RHODES, J W, COTIHTHR, AND AL O SIIUATLEFT
Uwbosradly of Iifnais, Mehoan

AnETRACT.—Thivky horesroddsk  ezlid
wATE wers gronped inlo thrss typss hoge
on diferences In morphaingieal charae.
termidcs aod cdlseas: reaciians. Type T,
oewn g2 Foeoelan, has emookh laneen
late to nblamesafnte padical lsaves that
tRpeT pemmely AL e imee. The plants
Are Pesiskant to Turnip mesode 1 oand
Whilegusl dismases, Tyepe 21T hns anioctl
to eligholy crinkl=] avate to ahnvate radl-
cal leares thot are sownds] ar e Vuwa,
The pleotz a7e verr ssopiitle o T
wp masnle 1 expresscd g8 oa ringspol
pragplum, aenl are Inrermedlane in ne-
siminnes B whiterosl. Trpes 1TT, lenown
s eomnon, e erinkled, cordule cadiewl
Iegesm gnd i2 sgsceplible w Taropdp mo
Aale 1o wapraweed e oo moonie ond ino
white-funt,

Hoveeraiish, Avaiarmeie mpsbion g
Giasrin, Moy, & Seherl., = oime of
the wldest and best known oonci-
rients, valned far the Qeshy tap-eoats
which lave an exieemely pumgend
Mavwon. Sopprrva bora bl T0000, 0
prrnnids of horseradish are wroceswed
annually  fer eovsomprior o the
[United =2tutes, geeordineg ta the Na-
Lonal ot Heorseradish
[Mackers, Chpe 1000 aeres al linrae
rinlish, ar apprazimarels GO pee ool
are wrows on despy, Pertile, Joessinl
soils in the Wississippi River Valler
dremaved Faet 8t Tooanis, THiseois.

Israrradish culiivars are renee
ally clvided by commarsinl rroweres
arnl hmndlers iwto Cws bypes, e
mon ' amd Y Bohamian ™, The com-
i Erpe has broad orinkled Teaves
atel pracdises norost of Lizh gnalits
for processing. The Bohemizn tvpe
hes naveaw smsslh beives, s meee

Mamnarpdion

pesisdnl o eeripin lisenses and =on-
era Iy produees a oot of Toe e queald
v than the comomn Ly pe.

The lhorsecadish plant = highly
aterile aml ds propagated aseznally
avoreds CBRemesimska, THOE pred Weh-
e, Vel Lanele oof nutnral aeed gl -
tietoon baes redneed the passibility of
snltivars  Viahle
wreiis, Luswpwer, have baeon preodpem]
e serbnin cantalled eoand tinss.
Brosineki (TH09) swean prababls e
st ta wrow horseradish oo soml
Tarter Weher (1040 and Maraver
PTG peported soescss o olilaim-
g vinhle seada Seadlings havie alsa
heen chrained |1|||'i||}_r the et Tive
years a0 Che Maneis Aevienloeal Bx
per et Station, In evaluating soed-
lings armd eulbivars, it was evident
that herseendish cultivars shovli be
grouped into three types sather i
e fwns Erpes, which are commer v
rertgrien] by prowers aad piiees-
Bare,

|.|I"|.'I."|I:l|lill!.i' Tieme

Marrerars axn MerTanne

Dane an morpholagion] plant clar
avterist e winl disease avipions were
lelsn oo 15 enltivars R T
East = Tawde in 162 and 50 enl
Pivars revvem ot [vlang jn 1962 wifl
15 anliivars Fommnn re hath
tions.

In the East 2 Taoas plantive.
fhie sige snd erown s were e
nevee] 4 prorete |'|-r"".'|-||-|||'|||-|1|; af a
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11H

large primary root, & commen eom-
mercial practice.  In the rhana
planting. ne roots were remavod. Al
[lants ware osrown frome vesd enl
fings appmzhaately 08 neh Lo o
ameler e 14 o T4 enekes i Dengrih,

liean ¥ mrazaremests  were  taloen
during HSeptenmber, oz leaf charactes-
iatics ave mors prenoanccl and con-
simtent at this time. For osacls cul
vivar, several mature and ralieal
I'.'iA.'-f""i Wit I:III.'i.‘l‘-'.I.I.'\IE"::I fl-r II'IJ;.E":‘!I il1H1
wiltl of e laa?® hilale,
gt s Dean U Baser wonngzlis, T e Liea 6
base e 15 an angle subtended by
s wre alewn Trar the midel of
fhe Teaf Blade e the base] merem
et the Teaf blude, Oservations wene
wde far shupe, marzin and tex-
fure of the leaves, Petioler wers 1
cordsl as either solicd ar helley ar
the nase of the lead blade, Several
ciltivars were flowareld oo obserye
the infderearanee

EHL'..'I |'II||i'||'."|I' e .'i1|l'||

lewgth ol

fiar Tiehl
swmee prhibn bty do Hlee Sallawing dis-
wanas . White rasr, Ao anelhiae
Hrore, sx Ohey b etevinl
lend wpot, Venfiomonay compealse
AT TWed™nnly Brarr &
Burkhelder, Ceremepora Teat spot,
Uerenapor: arparasine Hace., Kamml-
arin Lol apot, Besaferia ovigordeion
Fekl sl Tornip mosaie 1, Havaier
GrRasiroe.

Kumser.

[ N PP B R T

Rrearerms axn Dsceaane

Ty I stniliisl
.Jr|'|u|||-:'|| tfi e Loy basisl e
cprlimm merpboiomeal o lmeackare] e
and disears reactons of watare raid-
ieal leaves, Texoorve basal ancle and
levee 1A ndth pewdier of thee Seal Dilale,
Pewrcthier with disesse soscepiibilify
wike Tl

|'|I|| Vil rs hih

e e e ¥
alhl-.':ﬂ-\.l..l.ﬁhll:lg chnraciops,

Tvamsaetions Mllseeis deadewg of Seivoer

CHhera eharaeters  incluling  difer-
ances i petinle, inforescence, anid
leaf shae helped to distingmish e
types, Conzidaration was giver
connbination of these chavarfers sines
'-'ill'i.'J.I:IUI!'\- IIL‘.i'III'I'I"I‘l '|'|-'J.|||ill |_‘-|Ilr!.'i.

fremves, The hisal angls af masnre
leaf Blodes, althengh  oiffenlt  to
mensnre poeesacle, arporatcs Type
LD foom Tepes 1oand [T iTable 17,
This anghe i« obtvse for Typea 11T Lo
avate foe Twpoes 1 oand 11 The leat
s amgle s BT ] for T."I""-‘ 1 i lees
than B0° aeil el o Tape 11
{letrpen G0 pond 2000 Table T oad
Fige, 11, The lesgethowulith (10 W
red o ol Phe Teat Blode i geeaces) Tor
Tepe I mtermedipee Sor Trpe T1,
wrel least for Tepe 111 (Table 15,

Lieat textaee of Type [1D 15 dlis
tinerly erickled, and the leal
wing are meueral vy owavy (Fiso L)
Trpe 1 bas sioorh eaves gl Tepe
F1 dias soonon b pe sty o clald
liss vps,

Minntaibd Teaves appears=] m Ao
grat anc eptember, by Oetalier,
somne cultivars of Pyoe THE penilneed
oitly pinmatbifid
Trpas T and 1T peodieed Sewes

leawves, Uriiavars of

pin-

Ol arscrarieci: mutora aili-
BT
“soapEgeradll=h

1" KE
catl Tead of Type IIT Lell), Trpe [T

lerl and Type T (righil

planil,




Worsseadizh T

gl
il
cirraed,
=l ].;.

brigves than Trepe 1011, al-
idisiding]
This charmetevisiic s heen
Peund (18481 1o oo
in Twpe ITL al teanpecabiores loscer
than 207 O, Chaer workems have s
thut chi
tn & photaperiodic e

cxceplions -

wragke: presenee of  anch

legivis 1z alue

spenss (oo pwl Tanm, THEDD
virns efeedion | Fackew and Anider
o, TV il ek wnd Wk, 19500

Fowever, Poumd (188 demonstrat -
ed Pt chanzing temperstures af-
Feetedd the leaf shape, even thongh
Tl per comt af Tape I plants were
pnfeetal with miosaie iz,

In September. maturs poticles of
Trpes | snd 11 were usmally salid
amd petioles of Tvpe 111 weare ose-
ally Bollow ab the base of fhe leal
hlile. In Movember, pelues of
Trpes 1 oand 1T tawddendl 1o becone
hollow  as the leaves reachel  sop-
cavenez, Thz Imngch of the peliolo

i+
qu. 1

I"I:l. vhz B,
hyraeradiea plant.

Chnracteriaic inflareseenes of Trpe= I

L

within enltivars varied wirh loeation
[Mewervalbons o obler Teal eharne e
BT EE R TTI L EIN AL wrnl ||:-|||';’_’i|'| e
Table 2,

|'u'_i"-'.lr'-' ETH e

shcown in
IMoreersdi=i (owees
ave artalsed in panicwelate raceries
{Table 31, The vaeemes of Trpes [
ane 1L are wonlaoemly clevgated i
Faoies wesinmland Ppiireles © [Miar. 245, The
lowar ravemmes ol Type THT tend o
alomgate more ilan the fermainal
ravsiies. ta cive the mileresrence the
appeatainae of & eorvmb (i 20
The infliweeseemee of Typa 111 free
quemtly feiled fo develop amd flaw-
ere alortel before apening. The in-
Ermsser e of Trpe 111 was generally
safler inosime than either Tepe 1

IT. The sanlivs sty
sessile, tended 1o be similar in Form
a the matore vadical Teves

leaves,

Faerses, Althonrh 'T_':'::-l_= IT = 4mm
Gar b Tyvpe T an some morpholoesizal
Tz 11 o

eAperiE, snerptibilioe of

(leltl and "I:'I-Fnl rI! |r|_u'||1_.-
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Hivsermbise Types

Tarenip mnvsaie | Warwar heoaiee
geparated 11 From Type T, AL plants
nf Pwppes L oaenal 11 .-;|||"|.'r:l.'|:~||_ hsve
bieen wialbly inleeisd with Turnip
mesain 1 pxpressed g 2 ringsped in
Twpe IT anad pvsaies moldlinge in T epe
[T1 {Takble 1 ard g, 0!, Alsn, char-
asteristie of ‘Tarnip meapie 1 was
the formwntion of ssmewhot saunken
Blucle streaka in the parioles and mwid
rites, that resched the srown as the
s peneressad . Blackening of (he
sinilicr beaf veins ommierad o some
cultivars,

White-rnst CLihaga sesdidie [ TPoees,
ex Chew) Kuntze) iz one ol the
psh provalent and destroctive Tis
egges of Torsermlish (Endo and Lina,
16ty wnal Bedew and  Anderson,
Py, Coltivars of Type 1 posspss
high resistance to whirteaast while
cultivars of Type 11T are very sns-
eoeptible (Tabide D Caltivaes of Ty pe
Ll differad conziderably in -osistanes
ek i-l.l-ll'l‘|ll‘:l|:-i|i|_'.' and  are eansil-
prodl inlermedinte heswoon Teprea 1
armid ITL.

i

Charaoieristle vlris

Finaigr i

a¥mprbmaes; Fiog=pst on werseradlsh el ol

14

Bapevial [eafl sk X aw!hogiownsg
sampestes var, erperncies [ MeCnl)
Stare & Rorkholder) sametimes is
qiite severs, Type L groved to be
very swacEpdable dodl the older lenyes
WETa r-nrm:-h-h-l_-. rovere] with peerst-
i Lot Sollowiongr el reiny wenth-
= Unltivars of Trpes [ aml 1T wac-
il fram highlr  pesstanl o wmd-
cemiely susceptible to hacterial leaf
spot, Thie (iseses s questinnohle as
a dimgmostie echameter 4o tlontity
tapes ol horsecadish.

Cersaspira (7 Gremsae e sivee-
fete Haser sl amd Tumulavia (Ko
ilaria araavoeare Fuekel] leal spot
'sz"l'iiif"?f"-. I!"'“':'rél:l_'l' COMIEON WIaersw
a1 Doeserlisl s preown, were anl
preevialent or eonsistent enenzh in
these plels to determine relafive sis-
saeplibility and resisranee of eoltivars
wilhmm the thise types.
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