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STUDIES ON WEED ECOLOGY:

1. "Galinsoga parviflora Cavangey a new weed-immigrant ir Israel®
By Dre Elisabeth Boyko.

Introduction

. In the course of our observation oz weeds we happened to notice on
March 6th 1956 a small and rather insizniiicant looking plant in a dense
group which stood in one of the mixed {lowerbeds in the Agricultural
Reésearch Station in Rehovot, Israel, In the following days I found it on
several more sites inside the Statiom arca aslthough less abundante

I recognised the plant as an old weed-acquaintance from Europe,

which hzd aroused my interest there, because of its unusual backgrounde
No reference to any occurrance in S.W, AS8ia has been published up to nowe

Description: As the plant has been aescribed'by thelr authors we may

.-~ here forego a2 detailed deseription; in its plaece see figs, Noo 1 and 2.

Aecording to the morphelogical characteristics I identified the
plant as a transition-form betwéen Galinsoga parviflora Cavan. and Ge
quadriradiata Re et P. and we came to the eonclusion that most probably.

- both are only varieties of the same species, This is all the more possi-

ble as they both show the same ecological amplitude and a similar occurr-

.-lnec'and-often even the same historye We may put this suggestion to one

of the sneclalists of this group. of Compositae, A more decisive answer

however has to be looked for by additional genetical studieso The Table
l¢ enumerates the difference between the two species B¢ parviflora and Ge

.quadriradiata and emplains why we look upon our plant as a transition-

form between. the twoe

History:

Galimnugu'pmrunﬂkzarhma sprenﬂ fram-thevﬂmax:aﬂ?hunhzx:gﬁunnaazz
Cit%e, Pérw, Colmmbia, Venewnela through Central Ameries {(Hexieo) te

‘similar regions in the southern parts of Ho America. (Hegi,7).
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Fig 1; Galinsoga parvifora Cavang from Rehovoth -
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Seed of Galinsoga.
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Its appearance as a fugitive from the Botanical Garden in 1812 had.
,been noticed and 1ts further progress throughout the m01ster .and at
: least in summer warmer parts of EurOpe, could be - followedo Its conquerw
~ing ! aaroh stOpped upon reaching the meetlnguarea between the arid'border—l
_.forestdbelt p.g and the steppe=regions In old Austria for 1nstance this |
" was in the Vlennese ba31n, in Moravia and along.the eastern border of
"the Eastern Alpse (1.Beck-Mannagetta), Its spreading in the European
"countries has been watched Wlth great interest by botan;sts and with
fear and anger by gardeners and agriculturistse Acoording to Hegi (7)
1t was observed in Austria in 1820, as very rare -8t11l ‘in Vlenna in 1850,
hut as frequent already by 18643 then more and more freqnently in vario-
us places in Austrla, Moravias and Germanys Simultaneously it found its
:way into the eoffeeuplantatlons of the East Indies into Australia since
ﬂ}873 and New Zealand since 1904a Since then it hasuentered also other
hnmidetropical areas, mainly of tropical Africa (Cameroon)e Madagascary -
etce penetrating into the coffee=plantations where it is said.to be an
1nd1cator of good coffeewsoils, '

- Its march of conquest is to be seen in the map (Fig.3)° (Following :
this spreading from its original home over the other continents) we
| be;leve.that this spreadlng‘has occurred in one direction onlye which
- has been marked in Fige 3 (witb‘arrow) for the following reasons: In
almost all cases it was invo}untarily introduced with‘commeroial flowew
'rseeds, originating probably either'from Central Europe, from Englandy
France or Hollande | . - |

‘The development of the commercial export of flowerseed from America
to overseas is~only a matter of the last few deceniumsg The same applies
to Se Africa as a place of seed-distribution to African.countriese It
seems probable that the seeds were imported together with flower seeds
" similar to its own (Fige 2) 1nhsize, colour or shapey &s eegs Asters or
gith black seeds like Zinnias‘or Dianthus and mistaken for broken
rarticles of thesese | ‘
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Its spread to the coffeewplantatlons of the East Indies is particu=

larly 1nterestingg there it finds the adeauate conditions of a warn®
moist and shady h&bltatg where the canopy of the coffeewtrees,y planted

'kin .the shade of)prev1ously set=up shadewtrees. prov1des double shady

'conditionsb ‘

[y

Description of habitat in Rehovot:

When a new weed (is makes) its-appe»rance it seems necessary to /1.
determtne its ecologlcal amplitude as far as possibleg in order %o be
forewarned in respect to any potential dangerg In the following the
habitat in Rehovot isa therefore, descrxbedO and compared with habitats
in other coantriesg in order to elucldate the prospects in this dlrect»
iong

- Up to now I found Gallnsoga in the area of the Agrlcaltural Resear—
chch Station of Rehovot on 4 placesp all in March 19560
T The first place (Nogl) where Gallnsoga was noticed by mé is'tobe

seen in Fige 4 in detaile It lies in the shadow of Awop paims of the
genus Cocos and has a sandy soil with a rieh toplayer of leafmulch. and

"~ well rotted stableamanure of a llght and very loose texture near two

watertaps. The extremely plentiful w1nter rains of 1955/56 did not make
irrigation necessary arnd its growth stage indlcatea to beglnnlng of
February as the time of tis probable flrst'germlnatlona It was in full

flower on March 6th and even had some seeds already -but no wilted older

U;&pdivmﬂnal yete A patch of about 52 x 40 cm however was covered with a

dense carpet of Galinsoga seedlings of 2=4 cm height around a watertap
(see Table 3). )

( The cultivated flowers among which it was located are mostly Phloxy
Vinca ma jor, Verbena venosa, Scabiosao Tagetes nana and Gaillardiae The
record of the weednflora among which'it was found showed the following
QEmposition on March 12, 1956, (Table 2)a

A —
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Its spread to the cof;eewplantatlons of the East Indies is particuw
larly interestingg there it finds the adeguate conditions of a warme -
moist and shady habitaty where the canopy of the coffeewtreesy planted
{in the shade of /previously set-up shadewtrees, provides double shady
‘conditionsy’ |

Description'ef habitat in Rehovot:

When a new weed (is makes) its appsarance it seems necessery to 1.
detervine its ecologlcal amplitude as far as possible, in order to be
forewarned in respect to any potential danger, In the following the
habitat in Rehovot'iso therefore, described, and compared with habitats
in other coﬁntries, in order to eluc;date the prospects in this difectw
iong

Up to now I found Gallnsoga in the area of the Agrlcaltural.Reseap-

chch Station of Rehovol on 4 placesy all in March 19564

The first place (Nogl) where Galinsoga was noticed by me is tobe
seen in Fié. 4 in detaii. It lies in the shadow of Awp palms of the
genus Cocos and has a sandy soil with a rich toplayer of leafmulch and
well rotted stableamanure of a llght and very loose texture near two
watertapse The extremely plentiful winter rains of 1955/56 did not make
1rrigation necessary and its growth stage indlcatea to beglnnlng of
February as the time of tis probable first germlnatione It was in full
flower on March 6th and even had some seeds already‘but no wilted older
‘;g?divgdnal yete A patch of about 52 x 40 cm however was covered with a
dénse carpet of Galinsoga seedlings of 2=4 cm height around a watertap
(see Table 3), )

The cultivated flowers among which it was located are mostly Phloxg
Vinca ma jor, Verbena venosa, Scabiosag Tagetes nana and Gaillardiae The
record of the weedwflora among which it was found showed the following
gomposition on March 12, 1956. (Table 2)a
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On place Nog 1 there occurred 123 individuals of the first genera-
tion already in the ripening stage on March 12th and as mentioned above
'Bn 6 dm® a dense carpet of seedlings partly budding and obviously a
second generation at this early dateq I counted 135.seedlings on one
am® (10 x 10 om) igee a total of approximately 810 seedlingse

On place Nog 2 there were 124 on place 3¢4 and on place 4,3 flower-
ing individualasy in March 1966¢ thersfore, altogether a little less than
1000 individualss Nearly all of them appeared in groups and in a dense
bulk at place 1es 123 of them were of this year's first generation, and
810 of this year's second generationg This supports the assumption that
this is a new occurrsnce here and probably in the whole of South West
Aslay and taking into account the ogcocurrence in the East indiesg the
second Xnown occurrence in the eontinent of Asia as a wholey

On April 7th we already found the first individuals in the garden
of the Welzmann-Institute and in the garden of Yad Weizmann, both
ad jacent to the Agricultural Research Stationg

The geographical distribution of the plants noted as agcompanying

weeds draws the attention to the close relation between the general .-
Macro~distribution, igeg the geographical distribution and the local

Microgdistributiong



"“TABLE II

mwwudmoouowomwomp records of Placé I .and II

(for description of habitat see text)

Dates March 12the, 1956.

Place of I and II: Agricultural-Research

.

Station, Rehovot.
Place I . Place II
a5 N |
. o : @ o by By
SPECIES 5 s | of ol 2 = S |l e | olola| =
“ 4] O — (] o ] o Q O —~ (]
sl |5l 855 S|z |5|8|3]%
b < g| 2| @ 5] & < Sl 818 £
Lo o = o o o «— af = ot o~ ot
5 o | 2l § 8| % g o =3 =R IS S
£|2lR)&|& |A & |&|a|s8)] &
mmHwaomm parviflora Cavan. 123 |10-29 4 2| 3| fl.fr.| 12 jt0o-12 3l1 1 fl.fr.
" " ,seedlings |810 | 2-5| 5| 5| 5 [fok.bud| = - -1 - 1- -
Vicia amphicarpa Dorthes 1 15| 1| 1| 1 |for. 10 1|1 |1 |fol.
Lathyrus aphaca L. 1 15| 1 1 1 |fol. \ - - -] - - -
Urtica urens L. 1 ‘17 11 1 11, 5 211 1 |fol.f1l.
Stellaria media (L. )Vill, 28 20| 4| 3| 3|f1. 5 5 4| 3 | 3 |f1.fr.
Oxalis corniculata L. 7 5 4 3 3 |fl.~" 2 3| 2 3 |fol.
Papaver rhoeas L. 2 20| 2| 1| 1 pud - ~-1-1-1 -
Ruimex pulcher L. 1| 22| 1| 2| 1fr1. o e N -
Seneclo vernalis W.K. 1] 18| 1| 1| 1 )fl.fr. 20 | 211 |1 [fl.fr.
Lathyrus ochrus (L.) DC. 1| 22| 1| 1| 1jfol. -1 -1-1- ~
Silene colorata Poir. , -] -- -1 -1 -t - 25 211 |1 |f1.
Daucus Broteri Ten. - - -] -} - - 7 i 1 1 |fol.




. T.A B L E III

Plantsociological record for~one square
dm of the carpet of Galinsoga seedlings
near the watertap on place Nog 19 . . .

(mto March 12th, 1956)a . .

-t

v

‘Individuals®
‘Height in cm

- Dominance
Sociability
Periodicity

. Abundanage

N/
-

o

Galinsoga seed- | 135. | 2e4 | 5 | 5 | fol,
- lings - : ' _ B (hud)
- Stellaria media | 2 | 16 5 1 |5 |flgy fre

e
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‘l'gbla 43 . Mnoro-liétribu‘tion of tho Accompanying weeds af place 1_and 2'. '

Lathyrus aphaca

" uptiea urens.

Stellaria média
Oxalis corn;culaté

Papaver rh_ooaé
Rumex puleher
" Lathyras oehrus

Omnialdisditerranean ‘

in temperatb and werm aivu of the
globe with suffiolently high noiov

. ture and Kttroaon.
Sams &s above

from Europe to omil Mediterenssa -

to troples on moist sitesg

omnl=dediterrangansboreal
'!l ’ n h W
omnialiedl terransan

o

Senseio vernalis
Daucus littorglis -

8ilens Colorata

Eastern Burope NE med:lt. Stexppes
of Bastern Buropge

Continentally influensed
Mpditerransan

Las

Apapt from the last 3 speseies of this list all theme plants have
certain impertant features in commong Their masromsdistridbution is Meditepw:
ranean to hunﬂd-tropical am/or to humid and temperate areas with hot

seasons in Europeg Siberia and in Amri%ﬂqt Arvigated regularly till
mu. thair -sppexringe on this Special plant<bed as also the appessance
.of Galinsoga was largely conditioned by the distribution of shade as to

be seen from Fige 4e

The shade is previded by soms planted palm trees of various species

which are distributed throughout this area of the garden and which shade
all four plaees of all the habitats wherein the plants were foung in
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March 19564 (see Fige 4 and 5)e

(In the area of the Weizmamn Institute and of Yad Weizmann the
plants were situated on sunnier placesy but treated with much more
irrigationg They were accbmpanied there by weeds of higher temperature
requirements as cgge Cyprerus rotundus)e

Senecio vernalisg Daucus Littoralis and Silene Oolorata are exceps
tionse Senecio vernalis has been observed in the last 50 yearsg wandsre
ing along the riverbeds of Central Europs in the opposite direction as
Galinsoga w igesg fraom the steppe regions of South East Europe into the
more humid Weste and is now meeiing Galinsoga Just on the border betww
een the forest region and thé steppe regiong It occurs now in these .
steppewregions of Bohemiae Moravia and the basin of Viennag (Becke
Managettay Hegli )y This macroedistribution of both species had clearly
its parallel in their new meeting place in Rehovoteg at least as long
as the place is not regularly irrigatedg Seneclo vernalis appears here
undsr the prevailing ecological circumstances of place Noeg 1e With U ¢
the more humid features of the place in one single ihdividual only and
even this only in an elongated form with few leavesg whereas its normal
occurrence is in the open places and mostly in large groups making its
vivid yellow splaghea a3l over such arees neighbouring Rehovoty

Daucus littoralis and Silene colorata are elements from the drier
easteMediterranean region, or more exactlyg of the continentally
influenced- Mediterraneang They occur here together with Galinsoga in
the sunnier place Nog 2 and even there in ons single individual onlye
Both of them are to be found in great numbers in open places qf the
coasj;a,l plain nsar Rehovote

This meeting place of these two esologically rather contrasting
species groups in i:m limited area of a féw'squalre meters in conparie

.8on to their global distribution is an interesting example of the Geuw

- . .

I O
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ecological law of plant distribution (3) as applied to weedeecologye *) ,

Plantgeographically we are here in Rehovot at a neét:;ng-Place of
the arid borderforest belt (bgfebelt) and the Anatolian steppeeregion
acoording to the new plantgeographical subdivision of Israel (2)g

The shade conditions in Pebruary and March make tha plase clinates
logically fairly equivalent to gensral conditions of Horth Mediterraneen
'and Southern Central EurOpeén areas in midsummer as far as aridity is o ¢ .ov
conceruedg (Compare also figures on pege 16 )y |

Habitat Nog 1 which has longes shaded @ay hours (on larch 12 to 15
and sgain from 16 pgmg) shows Galinsoga in a more plentiful and bettes
condition than in habitat 2 where there are but 5 hours of full sun at
this dateg provided that cloudiness is Op Also the list of ascompanying
species indicates the shift of microclimatic conditions from a moister
habitat (place 1) $6 a somehow dryer one (place 2)e

“f

Aecording to Hegi (6) Galinsoga always appears in bulk especially .
in wellacultivated and wellemanured fields of potatoesp asparagusg hopg
maizeg oniong fruit éamns.-and on light sollsye lasking limeg Avwét-w
summer s Iikely to make it a pest as moisture and warmth are its main
reqiziromentu Owing to its very rapid development it oan achieve in .-
Europe a3 generations in one single warm season and its aeedtvpx_-dduction
is sald to be fantastic amd higher than that of any other weede

One newer-Enovs how a weed may behave when conditions of its habitat
are being alteredy 80y 6oge the restransfer of EBuropean seed aof Galinsoga
to FPeru brought about an eruptive development in this areay ascording to
Gar jeanne (6)g

*) The Geosecological law (Boyko 1947 ) reads in its shortened"froma'
Mi.cro-diétrib'ution of an eocotype species is & parallel function of .
Masroadistribution since both are dependent on the same ssoleogical
amplitudesg
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~ @ermination requires a rather high tempereturenminimum, a fact
whioh can be dedueted by comparing the seasons of germination and
£lowering in Burope and in Rehovote

' ¥ith regard to the temperature fector it seems that Gelinsoga
cah gerve as a biological yardstick for the heat climate according :
to the principles of ecological elimatography (Boyko, 5). The recorded
floweringwtime of August to September in Vienna dates germination tims

%6 Juney Indy. Augusty -1.6¢ the hottest time of the yeare The teimperse  °

ture of these months in the areas of its oeccurrrence ars approximately
the same as the temperatures vere at germinetion time in the semiw

sbaded habitat of Rehovot in the warm February of.  1966p (average 19,9 g)
- andtprobably aleo 4n the doublesshadow of eoffeeamreee and their shade

trees in the hnmidtropiee of the Eaetmlndiee a8 well as in troyicel

Africa and Madagaseero,.~ ' : o : | f

- The temperatures at soil-surface between February 1et ‘and March

vlsth at the Galineega’habitat in Rehovot moet approximate thoee of

v1enna 1n,Ju1y, Augusty and Septemberse comparable microeelimatical

.:ntanuruments. the only epplieable ones fop ench‘bioiogieal inweetiga~ ,
" tioms are not available in gither countzyo The mean maxima only may -

have some signifiegnce for a rough estimation of the ecological condi~

- tions ror geraination and establishmente

PFor the earlieet geemination month, 1.e¢ quite generally the
coolest pOBSiblGo are as follows: #)

Ekron (near Rehovot February 1966 19¢9 C3 Viennaa Jnne avere 20.0°

March * 20,06 ? J‘uly " 2249°

August'i” - se;3°’-' -

*) Date supplied by eonrteey of the Meteorological Service. Government |

of Israels L

:

. . . .
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In mot we estinate . that germination muat hawve oecurred at the
begimming, of Pebruary, the second generation already ot the beginning. '

of Merehe It is intended to atudy the germination tsmperatxmeaamplitudas »

ina climatmcﬂ L2V

The paralmelim of the gwgmphical distmbutiaxz wi th the. scologl aa.‘!.
conﬁis:mm on:this local microadisttibution in Rehovot is. thus further

| tf"‘elll.plt!&eizc.n‘l by oompar!son of these phemlogieal feots in Visnna and in :
- ‘Renovote’

‘Discuasion and Summarys

A trmiﬁon form bmeen Galinsoga parvzflora mi Galﬂ.naoga quadriu

:radiata has besn fouhd as newly Migrated to Iuraelo With thim immigraté» :

ion the speo:loa is pmbably just beginning to congquer a new pert of the

worldg SOutlmreat Asieg cfter having sstablishsd 1tsalf as & weed from
' Peru in meny of the warmer parts of America and apmading from hera first.

.» to- Burcpc and from there to mnxth Arrima East Indiao &ustralia snd Newo
. Zealand in the course ef about 150 yeamg L

The eoologioal oonditions of tha new placo as wall as the accompany=

i ing species there indicate those of “&n encounter of & steppe and & tempemu

rate hunid gonse The same is indicated by the' macrwdi.ataribution of all
species in its elose v36inity, and by the pheuologieal facts eluoidsting
the- Gmcologim lav of diltr.tbutiono It &8 to be hoped that the invesw
Son of Gcnnaoga into the ma:u.e East w:lll not start a now pesty

If we attuwt to eatimate the danger trom Galinsogneg we helicve

that 1t may not Be very great as yet in Isreel; the reason for this iies
;n onr nhtively ary climats and the large amount of caloium in nostm

L soiln The poteniially emdengersd aress therafore, are the light solls.

.. of ths coutal piain, areas of irrigstad erops with pariial sbeds like
- Ottruse en wall aired and memured soils and £lower gardensy All botesds. -
| .au. agronomi sts, gardeners, and tarmera are, therefomo advised to bs

. o the lookwout for a..m of this weedo v
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Vae@%ﬁg s Should the weed develop {0 dengerous proportions in -
Isras) ve smm bere almmly point owt some possibilities of biological
varfsve for later control experimente :

4090viiRg to He Bubr (5) there exists a fungus parasitee protomyces
bureniamis NgSpeg which has been found in Restock pamiw,ng on botb
Gal:,nsogas but avaiding most othar compesiicecs |

~ 0il sprays did not séem very effectiye awsordiag to ReDe Bweed et
alias (9)y Treatment with Caleium citrat,g and Carbolineum looks succe®
sorulo (Lindem;ath 8y

T el et
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