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Three Orobanche Species Newly Found on Crops in Israel
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Orobanche amethystea Thuill., O. loricata Reichenb. andO. pubescens D’Urv. werefound
to parasitizetherootsof cultivatedplantsin Israel.Orobanche pubescens is known from the
local flora, andwasnow found to causedamagein parsley fields andto Tropaeolum majus
L. (nasturtium)in ornamentalgardens.Orobanche amethystea andO. loricata areknown as
occasional weedsin Europeandwererecentlyfound for thefirst time in Israel. Orobanche
amethystea denselypopulatedvetchfieldsin Israel,andO. loricata wasfoundin ornamental
gardens.A key for the identificationof Orobanche speciesin cultivatedareasin Israel is
given,basedon morphological features.
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INTRODUCTION

Orobanche spp. areroot parasitesthat attachto dicotyledonous hostplants,deriving
waterandnutrientsfrom them. All speciesareholoparasitic,devoid of leavesandtotally
dependenton their hostsfor mostof their life cycle. Only a few of themany Orobanche
speciesareknown to beweedy, i.e., to infestagricultural fieldsandto specializeon crops
in cultivatedareas.The most important speciesthat areknown asseriouspestsin many
countries areO. crenata Forssk., O. cumana Wallr., O. cernua Loefl., O. ramosa L., O.
aegyptiaca Pers.andO. minor Sm. TenOrobanche specieshave beenrecordedfor Israel
andneighboringcountries(2,3,4),of whichfiveareknown asweedswhile theothershave
never beenreportedto infestagricultural fields.O. cumana wasintroducedinto thecountry
in the 1970s andgradually became a major pestin sunflower fields in large partsof the
country (5). O. coerulescens Stephanex Willd. wasfound in tomatofields in the Arava
Valley (3) in the 1980s, but disappearedafter the application of an eradication program.
Quarantine measuresconcerning Orobanche spp. aredifficult to impose,dueto thesmall
dimensionsof thedust-likeseeds.

In thefollowing we describe threeOrobanche speciesthathaverecentlybeenfound in
agricultural fieldsandgardensin Israel,andpresentakey for their identification.

MATERIALS AND METHODS

Orobanche plantswerecollectedin the field andidentifiedusingFlora Palaestina(2)
and Flora Europaea(1). Voucherspecimenswere depositedat the Newe Ya’ar Weed
Herbarium. Geographicaltermsfollow Feinbrun-Dothan(2).
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RESULTS AND DISCUSSION

Orobanche amethystea Thuill. parasitizedvetch(Vicia sativa L.) in two agricultural
areasin Israel,viz., in the’Akko Plainandthesouthern CoastalPlain.Speciesdescription:
Bracteolesabsent,bracts12–21 mm. Bracts, calyx and corolla subglabrous. Calyx
segments free, with filiform teeth. Corolla tubular to campanulate,not inflatedandnot
constricted. Corolla white or palecreamoutside,at leasttowardsthe basetingedwith
violet. Corollahairscolorless. Corolla lips small,17–23 mm, sparselyglandular. Lower
lip andlower corolla tubenot ciliate. Filamentsinserted2–3 mm above the baseof the
corollatube,sparselyhairybelow, glabrousabove. Stigmapurple.

Orobanche loricata Reichenb. parasitizedGazania longiscapa DC. andotherperennial
ornamental Asteraceae,as well as ornamentalPelargonium species,in flower gardens
mainly in the Tel Aviv area. Speciesdescription: Flowering stemup to 1 m, purple.
Bracteolesabsent,bracts lanceolate, 12–16 mm, subglabrous. Calyx puberulent or
glandular-pubescent. Calyx segments 10–15 mm, free, unequally bifid. Corolla 18–20
mm,glandular-pubescentto subglabrous,tubular, not inflatedandnot constricted. Corolla
whiteor palecreamoutside,tingedandveinedwith violet. Corollalips small,outersideof
upper lip glandular-pubscent, lowerlip andinnersideof upperlip glabrous.Middle lobeof
lower lip largerthanlaterallobes.Filamentsinserted3–5mmabovethebaseof thecorolla
tube,glabrous. Stigmapurple.

Orobanche pubescens D’Urv. Thishasalready beendescribed asanativeplantin Israel
but wasnow found to parasitizecultivatedplants,causingdamageto parsley in agricultural
fields in theBet She’anValley andto Tropaeolum majus L. in ornamentalgardensin the
Lower Galilee. Speciesdescription: Spike 10–40 cm, lax or dense,yellowish to purplish,
pubescentwith glandular hairs. Bracteolesabsent,bractslanceolate,as long as corolla
or slightly longer, pubescent. Calyx about the samelength as corolla. Segmentsfree,
two-lobed, filiform. Corolla 10–16 mm, tubular-campanulate, curved outwards, whitish,
violet above,oftenwith purplish veins,pubescent with glandularhairslikestemandcalyx.
Filamentsinserted1–2 mm above the baseof the corolla tube, their baseswoolly (not
glandular). Anthersglabrous. Floweringin February–April. Rathersmall (10–20 cm) on
parsley, muchlarger (20–40cm)onTropaeolum sp.

WhereasO. amethystea and O. loricata have not beenfound before in Israel, O.
pubescens is known in the native flora (2) in areasadjacent to the cultivatedfields and
gardensin which it wasrecentlyfound. It is thereforespeculatedthatseedsof this species
that remainedin the soil from before it had beencultivated, germinated and attacked
cultivatedplantsas soonassuitablehostswereplanted. It is interestingto note that T.
majus is avery ‘successful’hostin urbanareas,hostingvariousspeciesof Orobanche, like
O. ramosa, O. minor, O. crenata andO. aegyptiaca, notonly in Israelbut in othercountries
aswell, includingWesternAustralia(S.Lloyd andR. Randall,pers.comm.,1998).

Orobanche amethystea wasfound in many legumefieldsin thecountry (mainlyvetch).
Being very similar to O. crenata in size and general appearance, this specieshasbeen
wrongly identifiedasO. crenata for many years.A significantdifferencethatenablesrapid
distinctionbetweenthesetwo speciesis thecharacteristicfragrancethat is present only in
O. crenata; O. amethystea is non-fragrant (andseethekey below).

Orobanche amethystea and O. loricata seemto have been introduced into Israel,
presumably fron Europe. The latter was probably brought into Israel on imported
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ornamentals. It spreads rapidly in ornamentalgardens,mainly in public areas.While O.
amethystea causesdamagein agriculture, O. loricata doesnot seemto causeany damage
to gardenplants,in spiteof thefactthatit maygrow to a largesize(up to 1 m in height).

Distinguishing amongthe broomrape speciesis often difficult, becauseof the rarity
of morphological differencesin various groups of species.Using molecular markersof
boththenuclear andtheplastidgenomes,wehavebeenableto distinguishclearlybetween
theagriculturally importantspecies(6,7), andconfirmedkey morphologicalcharacteristics
(6). In the following we presenta key for speciesidentificationthat is basedon themain
morphological differencesamongtheimportant species.

Key to Orobanche species in cultivated areas in Israel

1aBracteolespresent -2
1bBracteolesabsent -4

2aCorollavillose = O. pubescens
2bCorollaglabrousor short-hairy -3

3aCorolla20–35mmlong,stamenconnectivepubescent = O. aegyptiaca
3bCorolla10–22mmlong, stamenglabrous = O. ramosa

4aUpperstemandflowersarachnoid-woolly = O. coerulescens
4bUpperstemandflowersnotarachnoid-woolly -5

5aFilamentshairy, insertedin thelowerpartof thecorolla tube -6
5bFilamentsglabrous,insertedabout themiddle of thecorollatube -7

6aCorollaup to 20mmlongwith smalllips, filamentshairybelow -8
6bCorolla � 20mmlongwith large divergentlips, filamentshairy
throughout, stemglandular andfragrant = O. crenata

7aCorollatubular, oftenbentdownwards,seedslongish, testapitssmall = O. cumana
7bCorollaupright, constrictedabove its middle, seedspear-shaped, testa
pits larger thanbarsbetweenthem = O. cernua

8aFilamentspurpleon top,whiteor yellow at base = O. amethystea
8bfilamentswhite,stempurple = O. loricata
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