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The U.S.S.Re. 1s the first Furopean country in which phytopbages have
become a blologlcsal control practice against weeds.

In the fifties, large-scale experiments were already conducted on using
%gxgog%za orobanchia Kalt., (Agromyzidae) and Alternsria cuscutsacidae Rud.

o control broomrapes and dodders, nus, the attempts were made Lo  use
indigenous species to control local weed plants. In 1930, Prof. S.Bogoyave
lenskii reported, in his profound paper on biological pecullsrities on h.
orobanchia, that indigenous entomophages produced significant effects on
D ophagous populations. At present, the paper by Bogoyavlenskii is of
grest significance because FPh, orobanchia Es under study in z.gy Ruropsan
countries, Good control of Orobanche has bsen recantly achievsd resulting
from the introduction of central-asiatic populations of Ph, -robanchia.
Any methods have not been till now developed to remove Cha' .ioidea parasi
tes from Ph, orobanchia puparia and the introduction of the TRytophages
is often assoclated with releasing new entomophages of Ph, orobsnchia in
addition to the indigenous ones instead of the phytophage, Piparia wishoub
garaaites can, however, be obtained at growing broomrspes in a glags-

ouse., At present, Ph, orobanchia is introduced to thousands of hectars in
different southern areas of the U.S.S.R.

Our main task is, however, biological control of adventitious wead
plants. In the U.S.S.R., the most troublesome quarantine weeds, “including
ragweeds, American dodders, Solanum sp.sp., and others, are advsntitious
plants. Amongst them, the weeds introduced from Americs spread at the
greatest speed,

Thersfore, we pay great attenvion to ssarching for natural enemies of
American wesd plants in their native land, North America. .

Poci of American weeds produce a free ecological nich, These plant
species often produce ecological explosions.

In addition, geographic peculisrities of ocur country, with diverse
c¢limatic zomes and many floristic origlnation centres of different weed
groups present, favour transferring phytophages of indigenous plants
originating from FBurasia within the counitry. In the habifat areas of weed
plants, there are hiatuses resulting from the recent intrcductions of the
plants from their origination centres.,

There 1s a wide range of insects, mites and nematodes injuring the most
troublesome weed plant, Russian knapweed (Acroptilon (Centaurea) repens)
(L.) DC.) in the Central Asia. In the Soutﬁ“E?Efﬁzg%uropsan part of the
UoS.5.R. this weed plant is damaged only by fow inasect apecies,

In Buropa, the Russian knapweed populations are more competitive than
in the Central Asia and they are there the most harmfvl ones. W¥e have
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introduced the nematode Par dina picridis Zir. and the mite, Aggg;§ 8p,
B, (Brio dae)to the Urimea from the Central Amiag they suppress,in th
most eillclentv way, the reproduction of this weed plant,

We have mechanized P, plcridis treatment with using sprayers. In the
Crimes the nematods estation of Russian knapweed plants 1s 60% with the
somplete dsstruction of 30% glanta in some tests plots.

dceria phytophage may be introduced to Worth America to comtrol Russian

weed

Species belonging to Eriog§§idaa family embracing mainly plant mono-
hages are promising in blological control of weeds. Aceria sp. n. is a
monophage of Russian knspweed. The mites feed in flower heads, The flower
heads damaged are bud-shaped with their average sizes being 7 %o 8 mm and
maximum slze IT to I2 mm. The flower heads don't open in the growing period.
The mites feed om the inner layer of imvolucre leaflets, on receptacle and
mainly on distorted florets. The mite iopnlation feeding witbhin e single
flower head (the 2-nd genmeration) consist, on average, of 6 to 7 thousand
0f individuals, with their maximum number being I3 thousand and even more.
Hibernating females can be easily transported.

The central-aslatic floristic centre 1s of great significance not only
to a transference of phytophages within our country, but alsoc to the inter-
national phytophagous exchange.

. Here, the richest faunistic complex consortia of phytophages occur feed-

ng on ﬁalo eton plomeratus, Salsola iberica, Chondrilla, Acroptilen

plants GEIQE have been distributed all over %he worid. weed piants origi-

_ nating from deserts and mountalns of the Cenmtral Asia produce readily
scological outbresks in the sites newly colonized, €.Z. on the American

 Continent (4, repens, S, iberica ggpeatifer), H. glomeratus).

Americen sclentists made abvtempts o use ghi%opﬁiges 1o control of H.

_ glomeratus originating from the West floristic centre of Halogeton diffe-
entlation, These stenophages were not, however, able to Eeveiop on Halo-
| geton plants from the East origination centre,

Chondrilla Juncea L. intreduced from East Europe has been wide-spread
n Ho erica and, at lsrge scale, in Augtralia. The many of species
elonging to this genus (22 out of total 27) oceur in the U.S8.8.R. Chon~
drills origination centre seems to be located in the Essterm part oF anci-

nt Wediterranesn Area. The richeat fauma of specific inseets occurs here

n different species of this genus, this diversity declines sharply in the

jastern direction from thiam region. Insect fauna on Chondrills was studisd
in detalls by Russian entomologists in the Kazakhstapn in the les when
natural rubber plants were searched for (Emelyanova, 1935, 1938).

By the way, bto obtaln rubber from Chomdrilla, latex burls produced by
he burncow, Lohenoptera foveola Gebl,, and not the plants themselves were
sed. These burls were collected near Ch,ambigua roots in XKazakh deserts.

The most promising phytophages of CEonZEIT§ can be evidently found out
or introducing them to Australla and America, Therefore, in I9/I we
ollected S, foveola larvae in deserts o the North from the Aral Sea from
sy 111 Avgust and dispatehed them to the Australiasn Bilologlcal Control
pit in Prance.

The following insscts should be taken into consideration in addition to
he phytophages studlied at the Australian Laboratory:

I. Byfoveola Gebl. (Buprestidase)., The evident strict oligophage of Chop-
drilla, It Teeds praferasgﬁ on Chondrilla ambigna Pisch,, occurs also on
TR, Eguciflora Ldb, and rarely on o Dravirosyrig Fisch, ot Mey. As Judg~
ng by the ocsurrence of the burncow on species selonging to different

ections of Chondriils genus in nature, this insect may readily feed on

Che guncea.

@ oviposition continue during the whole summer. Larvae move downward
he stems reaching radical stem partas, The middle and old instars cause
%reat damages to stems. They overwinter under latex burlis, beetlea emerge
b apring. The beetles feed only on Chondrilln specles,




The distribution area of species embracing the Central and West Kazakh-
stan and Astrakhan reglon, has been determined according to collectlons,
The specles seems to occur neither south wards nor esst wards <from +this
area and may be collected only im the U.S.S.Re

2, Bra%ggghoe gilveolella Tr, (P%zcitidae. Lep.)s This species replaces
ecologic foveola In plain sands in s egges. It feeds on Ch, Jjuncea
Ch.Rusrezovi IT,, Ch, mujunkumensis Il., Ch, brevirostris. The'TﬂﬁE&ﬂ?”ﬁf
moths continues from September with intervals, oaterpillars Peed
on root tissues, preferably on cortical ones. Caterpillars develop in indu~
sia reaching aoll surface. Two generatlions arise yearly. Bilological peculi-
arities of the species have been well studled by Russian authors, As the
collections of the Zoological Institute show, the habitat area of the spe~
cies embraces the West Kazakhstan, the Daghestan, the Azerbaljan and the
South Ukraine (Nikolaev, Odessa, the Crimea). Outside the U.8.S.R., %he
gpecies occur in thgti?in;%niﬁieﬁgiij?n. Rez.)(Lep.). Caterplll

e ngrggamma we. eimste « (=amseli Raz. ‘_g. o aterpillars

live in s ndusia on Chondrilla roots as B, gilveolella does, The
habitat area is similar to that of B. gilveolella, the insect occurs in
steppes.

4, Neomargarodes chondrillae Arch. (Margarodidae, Coccoldea). The coc-
cids feed on Chondrilla roots aund produce EurIs which are similar to thoge
produced by S, roveola. Biological peculiarities of the specles are well
studied in the Kazakhstan. It is a strict oligophage of Chondrill and
occurs on Ch, brevirostris, Ch, mujunkumensals, Ch Kusnezovi.

5, The aphld species investigated shou e supplemented with two spe-
ciles from Chondrilla roots, namely, with Xerophilaphis chondrillae Mord.
and Chomaphis chondrillme Mord. which were not descéribed by Mordvilko.

6. Ur. J.Rerzhner nas reported that his collections in the Zoological
Institute comprise two undescribed species of probably specialized bugs
belonging to different genera of Miridse fam, (Philini tribe) from the
Volga valley and the Central Kaszakhstan.

7. Dr. E.P.Narchuk reported that larvae of Aspanotrigonum cinctellum
iﬂi (Chloropidae, Dipt.) were found in Chondrii%a Toots in the Gentral
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Salsola iberica Sennen et., Pau. (=S, pestifer A.Nels.)introduced into
the U.8.h. and the South Africa is promising species to be used in biologi-
cal control. In the U.8.5.R., rich fauna of strict oligophages belonging
to different insect groups has been recorded on Salsola specles.But almost
all the ollgophages have been described on shrubs and subshrubs and these
insects can't usually transfer to herbaceous Salsola. This genus in divided
into distinct sections, and, to control S.iberica,strict oligophages should
be searched for 22 species only of Salsola section s.str. and, namely, on
annual species of Salsola gemus. This 15 one of the youngest section of the
genus, it developed at the Northern frontiers of the habitat area of the
genus in Eurasia and its origination centres are continental deserts.

Many insect species have been recorded on herbaceous Salsola species,
but the many of them are broad oligophages and polyphages belonging to

different Chenopodlaceae genera .
I. Lepidoptera, vr. M.Falkovitch studied profoundly Lepidoptera fauna

on different Chenopodiaceae genera in the deserts of the entral Asia
(Falkovitch, T963). His collections resulted from rearing caterpillars on
plants, In his opinion, stenophagous fauna is extremely scanty on lerbace-
ous Salgola. For example, all %zgalidae are broad oligophages on herbace=
ous Balsola specles, str{ct oligophages occur only on perennial shrubs,
Broad ollgophsges can, however, be also used in biological control. For
example, two closely rslated alidae species, Staudingeria and Hetero-
Taphis, damage leaves and shoots of some Chenopodiaceae,showing prefer-
ence £o herbaceous ones. Their ecological specialization is strictly
attached to the plant organs being in contact with soil. Caterpillars live




in branched silky-sandy tubes in sand., The development of the species is
polycyclic. last-instar caterpillars hibermate. Caterpillars are difficult
to transport, but eggs can be transported.

Coleog%gra transcaspica Toll. (=lashkarella Toll, et Amsel) is a single
noth specles own at present to be specific to Balsola s, str. section.

Its caterpillers live in stems of S.collina Pall,, Sc.iberica, S.paulsenii
. Litv. and, probably, in those of some other species. Bubt any pa%ﬁogeﬁIc
~ effects have not been observed on the plants,

. 2i Homoptera., Any specific coccids don't occur on herbacecus Salsola

~ specles,

i Dr. G.Shaposhnikov considers that Chataphis tenuicauda Neva, (a monoty-
. pie aphid genus) and Xerophilaphis salsclecearum Nevs., aphids were describe
_ ed on herbaceous Salsola species in the Central Asia.

; 3. Heteroptera, Dr. J.Kerzhner reported that Plesma salsolae Beck,

: (Piesmafiaae; Teeding on S.kali L. and related species i8S a single speci-

| fic bug on bBerbaceous species, Mass eccurence of the bug is usually observ-
€0,

| 4, Coleoptera. Many Curculionidse species are the commonest phytophages
 of herbaceous Salsola in the desert of the Central Asia. This group be-

~ longs, however, to the least studied ones,

. 50 Dipters. Drs E.P.Narchuk reported that larvae of Clanoneurum longi~

. corne Beck, and those of C., c¢imiciforme Halid, (ggg%driaaeiproaucea E?nes

_ on the shoots of herbaceous pslsola in the Central Asia.

. Another genus of Chenopodiacenme famlly i1s Halogeton. In 1965/66, Prof.

_ P,Marikovskii and me, we collected little known and new phytophages of H, -
. glomeratus C.A.Mey in the Central Asia. In our opinion, this plant is

_ suppressed by stenophagous insects at such a strong degree that it is nob

_ capable to compete within herbaceous association and grows in the sites
 lacking vegetation. After being introduced to the U.S.A.,, H. glomeratus

. produce dense focl and is very troublesome on pastures.

. Phytophagous fauns of H lomeratus has been still poorly studied, but,
vgt zresent, weevlils (Bariss, aphids and different Lepidoptera species may

_ be tested.
i Bome other regions of our country are also promising for exporting phy-
- tophages. For example, extremely diverse species of plants belonging to
3%CEgg§eae (Compositae)tribe occuring in the South of the BRuropean part of
 The U.5.s.H. and In the Southern Siberia produce an unfailing source of

. phytophages to be used against eurasiatic areae in North America., Since
1966, we have dispatched, in exchange, phy%opﬁages of weed plants from

_ different regions of the U.S.85.R., including the Caucasus, the European

. part, the Central Asia, the Siberia to Canada, the U.S.A., Switzerland and
_ some other countries,

| In turn, we are especlally interested in investigating consortia of
 American weed plants (Ambrosia, Iva, Xanthium, Cuscuta, Gallinsoga, Solida-
_ go and others),

, Since 1969 we have introduced Tarachidia candefacts Hilbn. (Noctuidae,
_Lep.) to Erasnodarskil and Stavropolskil areas from North America,

. Long-term preliminary tests were conducted on screening Ambrosia phyto-
_ phages. Great difficulties were connected with that we introduced, for the
_ first time, alien phytophages to Europe. That's why they were tested with
he particular care.

Ambrosgia foci produce in Burasia a free ecological nich which favours
ntroducIng phytophages from the native land of the weed, In Eurasia, rag-
eeds are not, in fact, damaged by any natural enemies (EKovalev, I971).
bout ten species of sucking insects, mites and fungi transfer sometimes
o ragweeds from other plants, but they never suppress significantly these
- weed plants.

: Amongst leaf eaters, only three specles of polyphagous noctulds occur
. sometimes on A, artemisiifolia, 1ncluding Antographa confusa Steph., A.
gamma L., Scotia Ipsilon Hfn. But, on completing their development, the
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caterpillars of these species produce small-sized moths, that results un-
doubtedly from unsuitable food.

A, artemisiifolis is the commonest species in our country amongst three
Ambrosla species (L, artemisiifolia L., Ao gsilostacgga DC. and A, trifida
o7 introduced, At present, 8 species occurs in the Bouth of Eﬁa U.S.8,
B. from the Ukraine t1ll the Par East with the exzception of the Central
Asia where it can be found only near Alma<Ata, This plant is a landscape
plant in its mess distribution reglensgin the Ulraine, on the Kuban snd in
the Horth Caucasus. In Krasnodarskii area, for exampie, all the cultivated
lands are weedy in all the districts. Its distribution ratas are evident
as Judging by its spread in the extreme South of the Soviet Far Bast. In
I965, 1t was recorded there for the first time as an uncommon specles and,
in five years, the plant has become a troublesome weed in the South of the
Haritime Area (‘Che Far East).

4, artemisiifolia 1s not only a troublesome weed plant, but it produ-
ces mass focl of human allergies,

Control of A, artemisiifolia is very difficult since the plant is wlde
spread in all Eﬁa blotopes modified with man's activity. Therefore, we con-
sider biological control of this weed to be of particular importance,

Prior to our investigations, any attempts had not been mads to apply
phytophages from Ambrosia plants to bilological control though ragweeds
were widespread all over the world., These investigations could not be
carried out without the cooperation with Canadian and American entomolo-
glats, The gh:tophages on Ambrosis plants were mainly collected for us in
I1967/71 by the colleaques Working in the Research Institute (Teo. P.Harris,
Belleville, Canada), at the University of California (Dr. R,D.Goeden, Ri-
versidoingnd atithe Quarantige Service of the U.S.A. ted by D.L. Andr

The ormation on Ambrosia p ophages were collected by D.L. a8,
D, RoD.Goeden and P.Harris (19733?

Prom there, we obtained continuously the insects alive to be tested, We
could obtain all the information available in these countries on phytopha=-
ges from Ambrosia plants, while studying museum collections, published and
unpublished papers, and, in such a way, an informaticn has been collected
on 270 species of insects and mites collected on Ambrosia plantsg, in Nord
Anericas%KovaJ.ev, 197%a, I971Ib).

The species of this group are, however, mainly polyphagous,
Strict oligophages were found in three insect orders, including Coleo-

tera, Diptera and ;ggidoptera.
oleoptera. Above oleoptera specles have been collected on Ambrosia
species. Leaf beetles belonging to 17 specles are common ememles 6F rag-
weeds, But there are, probably, no specifiec Chrysomelidae species on phylo=
genetically young ragweeds,

31 weevil agpecies are deeply attached to ragweeds. §%%cron;§ stenopha-
ges may be found for blological control. But the younge poviogenetical
branch of the genus is atbtached to Ambrosiease. Larvae of this genue and
Baris larvaee are strict stenophages,; GCests have, bowever, shown that aduld

beetlies may c e their hosts,
Brachitarsus (Trigonorhinus) tomentosus Say. proves to be the most pro-
mlsing species, 8 larvae ges 1ead on ragweed male flowers,

ane
Dipters. Some Diptera oligophages are not suitable for biological conte
rol because of the ow harmfulness to Ambrosia plants,
Evolutlonary radiation of Fuaresta genus CF hritidee)is connected
with Ambrosieae. All the Zuaresta species seem %o develop in Ambrosia and

Xanthium fruits. Tests are in progress on using E.bells Lav, $6 GonErol
X.artemiaiifolia.

E%QIKOEEera. The greatest diversity of Lepidoptera feeding on Ambrosia
plants 88 It possible to select rather Iarge-sized leaf eating insec

species. We have conducted detailed tests of Tarachidia genus (Noctuidase),
All the known host plants of this genus belong o Ambrosieae tribe. In the
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_ Bouth-West of North America, the ecriginsticn centre of Ambrosisae tribe is

situated; the most ancient Amwbrosis species occur there and the greatest

number of their speclies can be Tound. Here IS Tarschidia species ( out of

iz rgeordcd') ocour. Only three Tarachidis specles are widespread in North
erica. . . .

The distribution areas of T.candefacta and T.orastrioides Gn. coincide

gggig“l? with those of their hosts, A.artemisiifolia, A.psilostachya, A.

8. ’ T

tone tests have been conducted on host specificity of T.candefacta (Ko~

valev, Runeva, I970). Its specificity was tested in feediMlud«

ing different plant genersa in accordence with their taxonomic links with
Ambrosiens tribe, )

We consider that T.candefacta host cholce is conditioned mainly with
sesquiterpene lactoneés and,in particular, with pseudoguanciides which bhave
been found in Ambrosgia and Tanthium and are strongly different from ses~
quiterpenes of other Gompositae.

Thatt's why the larvae gaa’ﬁaa could feed on cocklebur leaves, but their
1ife c¢ycles were abnormal.

T.candefacta is cne of the most promising species to be introduced to
_ our country. In North America, T.candefacts specles involves two subspew
' ¢ies and each of them feeds only on a singie of two closely related Ambro-
_ 8is specles, in the South-West of the U.S.A. on A.gsglostaegza apd in  tGhe
_Temainder distribution area, including the Bouth of Canada, on A.artemi-
8iifolis. Therefore we have inbtroduced the both subspecies to our country
_ 76T controlling A.artemisiifolis and. A.psilostachya. T,erastriocides is
_ tested to contro o o ’

According to preliminary results, the noctuid may be acclimatized t111

- the Northern border of Ambrosia distribution area in Fursslia, The hiberna-
tion of the noctuid has been experimentally confirmed even near Leningred,
1.8, much further north then the limits of Ambrosia distridution lie.

This characteristics is of the greatest significancs for acclimatizing
_%.candefacta on our continent. The winter resistance of pupae was assessed
_ experimentally. Comparative assesaments of the winter resistance and its
~ fluctuation were made by electrical determination of critical supercool-
 ipg points of lmsect body. Supercooling points of diapausing pupae are at 20-
 =2I°C, individual pupae at ~-23°C. T.candefacta shows clear-cut long-dsy
phot:geriodicity. gndividnal dispausing pupae arise early in August and in
the middle of August, S50% caterplllars diapause., The pupation assocliated
with I00% diapausing last (third) generation takes place late in August at
I4 h 20 min day length, .

The optimum development time of the noctuid and the period of producing
diapasuse have besn determined while suceessive lots of firvst-inster cater-
illars were released to nature each IO days during the whole seascon.

A method has been developed for the mass rearing of the phytophage 1n
8 specialized rearing-cags. The phytophage is settled in nature by ovi-
osition on napped threads stretched on metal frames. The stretched threads
are similar to plant stems and thelr nap is like particular hairs on Am-
rosia stems, that's why 1% stimulates oviposition, The eggs oviposited

_ are collected together with the threads cat (Kovelev, Hayanov, I97I),

Investigations are in progresa now on some other biologicai peculiari-

- ties of this promising phytophages.

. This year, T.candefacta rearing has been difficult because of adverse
sffects produced witn inbreeding in laboratory and ipsectarium. The ade-

- verse effects of inbreeding prove %o arlse rowgtly at rearing many Hoctu-

_ idse specles under laboratory conditioms{Poitout, 1969). They can be easi-

Ty elimipated with introduecing a new natural genetic line. When being in-

. troduced from America, each new line should, however, be tested in rela-

~ tion to polyhedrose virus affecting natural insect populations.

We continue screening some other phytopbages of Ambrosia plants to make.

a complex of natural enemies in foecl of the weed.
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We search not orly phytophagous insects and mites, but also phytophago-
us fungi. Preliminery tests have shown, for example, that the introduction
of disesse causal fungi from North America 1s the most promising control
method against American dodders (Cuscuta Sp.ap.).

The author thanks sincerely Dr. P.Harris (Belleville) and Dr. L.Andres,
Dr, R.Gagne, Dr. R.Sailer (U.S.D.A,) as well as Dr. F.Simmonds and Dr. H.
ZwGlfer (C,I.B.C.) for valuable materials and constant cooperation with
his investigations,

He appreciates also Dr. W.letova's assistance in translating the report
from Russian into English.
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