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| (Unsound eriticism of T. D. Lyseko‘s A
work on species [formation] by
N. V. Turbin and N. D. Ivanov.]

; Bot. Zhur. (38)3386-388 -
; Mey/June 1953. 451 R923 ~ i

(In Russian)

Hedobrokachestvennaia kritika N, V. Turbina
i . 1 No Do Ivanova raboty T. D. Lysinko o vide

)

l A seientifie, _subsﬁantia.fé'c’ eriticism 1s a factor which encourages

{r progress in science, But a criiicism witﬁ a tendency. and a goel of

l diserediting, rightly or wrongly, a scientist, one who desérvedly became
‘ @ a leading scientist,' spiteful criticism based é.t bast. on"m'i.sunderstanding
of the teaé:hing vhich is being eriticised and at worst - om inventing
things which do not exist in the teaching being critieis_e’d, on distortion
of facts, on the aim to ljustify false, harmful teachings, advocated by

the aritics - such criticiam is not scientific, it is detrimental, There

should not be a place for such criticism in our country of socialism,
in & country where progressive science has the subport of our party and
| . always used to have 'the personal support of comrade Stalin,
Reading the eriticism of 1.V, Turbin and N.D, Ivanov of T.D. Lysenko's
article "New in the Science. of Biological Speeles”, I remembered, because

of its similarity, the eriticism by the 13 leningradisns in the "Meditsinsikii

and the role of the living substance in the organism®, What s striking

O similarity, what a likeness between Turbin'’s and Ivanov's criticism and

|

I

l{ rabotnik"/medical worksr/ of my book "Origin of cells from a living. substance
|

|

\ that of the 13 leningrad morphologists! But one should be justs these
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13 critics honestly realized their misteke and admitted it publiely and
in the press. We hope that the criticism‘of Lysenko's crities will help
them to realize their mistakes as it was in the case of the 13 Leningradians°

And vhat are their mistakes?

Are Academician Lysenko and the partisans of the new teaching on
species really right when they maintain, that Darwin's Theory of Evolution
is basically metephysical, denying qualitative changes in the development
of the living Nature? Are they really right, vhen they maintain that only
the new teaching of species gives the sole correct, dialectically =~ matee
rialistic sclution of the problem of formation of species?

Lysenko approached the problem of formation of species as s materialist-
dialectician and in complete accord with I.V. Stalin, who writes: %... Darwine
ism rejects not only Cuvier's cataclysms, but also the dialectically under-
stood development which includes the revolution, while from the péint of
view of the dialectical method, evolution and revolution, quantitative and
qualitative changes -~ are the two necessary forms of the same movemento"l)

The critics are doubtful: is Darwinism really negating qualitative
changes in the development of the living Nature? And they‘themselves
anawer this questibn with the words: ®Yes, it is quite impossible to
agree with T.D. Lysenko's stateménts thgt Ch. Darwin's theory of evolution
is basically metaphysical.” R

But Darwin's theory of evolution recognizes only quantitative

accumulation without qualitative changes. This is a sign of metaphysics,

1) 1.V. Stelin, Complete Woerks, vol. 1, p. 309,
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Where is, then, thesxsl difference between Darwinfs theory of evolution
and T.D. Lysenko“s nevw outlook on the species?

Darwin tells in details that the appesrance of new species takea place
by way of gradual and consecutive quantitative increments and thus it results
that there are no borderlines between species, while T.D. Lysenko maiﬁtains
that the formation of new features under the influence of changes in the
surroundings, of a new species substance from which successively a new
species originates - has a leaping character,

T.D. lysenko says on the matter: "Species are links of the living
Nature, they are stages of a qualitative distinctiveness, steps im the
gradual historical development of the organic world"™; and further: %The
c:)mary cause of the appearance of some species from others, as well as
the cause of the appearance of imtra-specics variety of fo:m59 is the
change in conditions of life of plants and animéls9 changes of the mew
tabolism type. Origin and development of new species is connected with
such changes of metabolism,type in the process of development of organisms,
which concern their species Specificatioan 1)

ot at all considering IV, Stalin's §pinion on Darwiniem the critics
maintain, that Darwinism with its theory of evulution of formation of
speeies, with the theory of matural selc tion, is nat in contradiction
witb dialeetle materlalismo

Acqerding to0 the opinion of the critics "the problem of deciding which

1) ToD. Lysenko, New in the science of the biological species. In the

S:;aeetion "Fhilosophycal problems of contemporary biclogy"™, 1951, po 10
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of the two theories on formation of species - Darwinism or the new outlook

on épeeies = reflects more adequately the process of historical development

 of organie forms, should be solved only by wey of comparing ome and the

other theory with known facts characteristic for the given process,® But

the facts show, that Lysenko, whe stands on correct methological posztlcnsg

and develops Michurin's teaching in practice, demonstrated the formation

of new species under the influence of changes in the surroundings, In his
work is demonstrated the appearance of new species from an old one (rye from
wheat) and the role of the living substance in this problem,

Turbin asks the question: 9How, if not by the effect of gselection, can
be explained the development of complex forms of adjustment in the behavior
of animals, of their instincts?® and be answers: "Darwin theory of evolution,
theory of matural selection gives a more than satisfactory answer to this
question; and the "New teaching on species" leaves it without any explanation®
(po 307). let us note that Lysenko has no work "New teaching on gspecieg”,

He develops Michurintg biologicél teaching, That is why Lysenko says that

the appearance of new species is the result of influence of the surroundings
and not a conscious adjustment, i.e. he reveals the process of appearance of
nev species -« a problem which was not touched bty Darwin, ILysenko demonstrates
these concrete conditions in changes of species and sxplains how the surround.
ings influence the development stage, as well as the development of species,
and expleins why particular conditions of the surroundings are needed for
each stage of development.

Turbin doubts whether Lysenko’s point of view reflects Michurin's

outlook on formation oé species and quotes Michurin®s well known excerpt:
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"men's interference makes it possidble to force eaeh ferm of animal ap
plant to change more rapidly end in the direction desirable for mem,®

But then it 48 Lyssnke and 1o one elsae, vho develeops a new outlosk
on the process of formmtion of species and revesls @nm% forms in
shanges of species in the direction desirable fop men (his theery of |
phages, vernsligatien, winter-resistence and his last worka), 1.9, he
develops Miehurin®s ldeas of -‘&.hesea problems, |
Burbin writes that "Acedemician T.D. Iysenke himawlf comparatively
mmntly defonded and developed Dax'winimn» the peint of view of Darwin
apd Timiryasev. And then, not only did he not sse any contradictien
@ wiﬁhﬁ Mieburin’s teaching, but on the contrary, admit@d thet ﬂm latter
' is & development of v bagie m‘&«sﬁalis@i& mmlm of Tarwin’s teaching,®
Lysonko aetually accspisd and agcepts now, 4n aceordance with pmmm
ments of the elassice of Marnime-Loniniew, the besic musleus of Darwin'e
ﬁéééﬁmga his theory of development, tut never egreed to gll the thesss of
big teaching., And it is seen Presm the pronouncsments of the critics, that
they take Darwin ontirely, without pointing out the erromsous stabements
of his teaching,
ﬁ,,‘ih Turbin expresses doubts about T.D. Lysenko’s basie emperiments om
appesarance of new speeies under the inﬂuane@ of changes in the surroumding%
proclaiming that the manifestation of thes& new species is a result of Ppere-

opylenie® mpenination@ut»mmimtiomjs $.e, he doubts the basic msthods of
Ig'aexmo% work, Bat Igsenkog. who antieipated the poasibility of sush argu-

K ments, warned that inter-spesies bybrids possess intermediate features and
are fruitless, and that gpecimens of one speeiss appsaring in the offspring
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of another species, have no intermediate features and are completely
productive,

Turbin's statement that Darwinlsm satisfies all the requirements of
the dialectical - materialistic theory of development, that characteristic
for it is not only a gradual development but lesps as well -~ such a state-
ment is not correct and is in econtradiction with comrade I,V, Stalints
opinion on this problem,

Al the other statemgnts'én the treatment of the theory of formation
of species which Turbin brings up in the summary, are incompetent, which
vas tbid in the text of the article. As to Turbin's statement th@t;“tﬁére
are na?basas for replacing Darwinis theory of evolution by the theory of

@ natural selection, new theory of formation of species introduced by T.D.
Lyaenko,% « against this statement gpeak all the results obtained by adapt-
ing of T.D. Lysenko?s theory in the practice of agrieulture, when, by
chaﬁging the surroundings, th® basic features of the organisﬁ were‘cﬁanged
(theory of development in stages, theory of formstion of speeiesg'breeding
of winter~resistant plant varieties),
| 'I_considér it my duty to give am adwvice to critics: to approach the
evaluation of each eaching from the point of vwiew of practice and theory
of the dialectical materialism, which was not done by Turbin, It is
necessary to know well the teachings of Marx, Engels, Lenin, Stalinp' In
criticising and rejecting what is not suitable, it is necessary to dis-
tinguish and use the positive, which the erities did not do in relation
to Darwin's theory, |

@ In the 36th year of the Soviet govermment, it is time to rencunce the
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defense of any metaphysical ideas and the attempt to justify under the
pretense of criticism, one‘s own mistaken; pseudo-scientific tendencies.
As to Ivanov's eriticism it is so without foundation, either methodo-

logically or scientifically, and it is so discrediting for itself, that
there is no need to argue against it,
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Bassebravk,. K. : k. Adelmen
Untersuchungen tiber die Einwirkung
von Sulfonamiden und Sulfonen auf
Getreideroste '
{Studiss on the effect of sulfonamides
and sulphones on ecereal rust. I Influsree
on cepacity for fructificatiom]. :
Phytopathologische Zeitschrift 1‘7((6.)988%%@0
April 1961 464.8 P562

(Tn Germsn)

I. Intrdduetion

Gassner and Hassebrauk (3), in 1936, rapez*bed on a.tﬁaméts to increaae
Tust resie;hanee by szofa;ying various organic substances over the seil of
nRUrsery eontainers [Rlatg/. Of the compounds discovered which rendered the
piante more or less immune without causing any externally visible injury,
pﬁ.cfie acid was the most moteworthy. Semplo (12) reportad the stme. yeer
partly successful expsriments ‘o .increase rust resistance of besns and
wheat grown in nutritive soiutioﬁs by means of supplemental /Peeding/ of
meiallic salts or aikaleids.. Continuing cur eaxrlier experiments, I later
on was able to identify further rust decrsesing mitro-groups or swlphur
containing erganic substanees of whiéh the o- and patoluslsulphonamide
proved to be especially effective (5.)p even though only in grssnhouse
eiperimmt& Thess vesulis fundamentally coinéide with the older findings
of the IG-Farbenindustrie-R.G., which indicate that amides of sromatic
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@ sulphenic acids or of theix' subetimtes and derlvaw@mm be used succesa-
fully in @he control oi‘ rust diseases of cultiva.eed jlants (DRP 617 899 of
l?}l)q | ﬁar‘t, and Allison (4) as well as St,_mib {13) wsre able to confirm e

' yust inhibiting effect of pleric acids apd toluolsulpionsmide byv repsating

the tests. Lings' (8) ebeemi;iom that en attack of lrogystis ocpulis on

Tyo can be reduced with picric acid also desefvee to 2o mertiomed here., I
is truve, howsver, that t.he effee"&ive dosages used _in his expsriments proved

. %0 be ve@ deznagﬁ.mg to {f'.he tast plaéte. In the yeatfs ‘;he't f@ilowedg a few

. more wpermen%e became kmm whleh aimed at inereaeim mngi regigtance
in higher plents by appllcation of chemicels. As far a3 inorganic salis were
*tmed in these.cases s 8 diecussﬁ.on of them is being emi‘c.';ed., Hogevér, in
view of our own tests, specisl notice should be accorded a Feport submitéed

by Polyskew (9)‘4:‘7 on the increase of rust resistanes in uheat echieved by

@ means of different chemicals;l According to Polyakew, e most effective
. substances were the ones conbaining thio~ or amineﬁgreﬁipgi, as well as cyan '
derivatives. The results of Polyakew's Jexperimentg/ ar: im accord with
our own observatioms inasmuch as we, too, were able to prive that of a)l
the subs ts.nces tes‘i;ed, mhe ‘toluol sulphonic amides eontaiﬁmg a HHze.aOz«»gT@up

produced by far the strongest rust reducing effect. Hencn, in contmumg

A7 é%e also Foliekoy/

lRegardless of all efforts, I heve bean unable thus i’ex {o cbtain
[Polyakov's/ work in the originsl. Nor csm it be escerisined whether
the availeble provisicnal rep@rt has. bseen follwed up with a mors de-
talled one-in the memnmm% . .
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the ‘i‘.ss:ts",»' :1% appéar@& advisable 't.o tost primarily' the adaquacy of sub-
stances of a similar censtiwtion even if the %luol sulphome ami&@s
had, for unknown reasonss fa.:.l@ﬁ '»‘:ha field (6,7), and even though they
@xhibit the diaadvantage of a relativaly unfawrabl& ehwothampemﬁ.e
index.,

In consideratioms of 'bhié sort it was importent to pay attention,
principally, to eubstanses. known simply as sulphdﬁie amides, which in
the lasdt two decades had attained a r&welﬁtiemmg importance as chemo-
therapeutants in human medicine, after Domegk (1) a'ucma;ded, for the
first time in 1932, in exsriing a chemotherapeutic influence upon axp@ri-
mental streptococcus infection in .miea end rabbits with aze-compounds |
gontaining suiphonic amides; Besides the real sﬁlphqnic amides, a feow
nore sﬁlpho«gcompcunds Were imlude'd in the tests. ._ '

The substances wers, obligingly, made available to me largely by thte
diff‘a:e’ent firms of tf%za phMcwﬁwl indusi:ry, 'whieh is hezre omee more
gratafully aclmowledggsda I further am especially indebted to Professor
Brs Awe, Director of the Institute for Applisd FPharmecy of the Technical
University, as well as %o Docent Dr. ':B‘@a'fseh end Pharmacist Karbe, whose
ready assistence and adviee I ha.ve. enjoyed at all times,

II. Mothod of the Principal Experiments

For tests, im general, the sams method was used which hed justified

iteelf elresdy in our earlicr experiments. To begin with, all experimsnts

Declassified and Approved For Release 2013/04/23 : CIA-RDP80R01426R010100030001-9
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_. with e@mal shoots w‘am céndu@%d in a graenhouse mder normal temperatures,
chiefly during the sumer months of 1950, Test plants were grown in garden
soil in flover pe‘%ﬁ (mighta 7 em, top- diemstars 7.5 ems ) aéd abnut siz
days aft@r sprwtlng shoots, th@y were inoculated with fresh ured@spores in
the usual manner. Ha.viag b@an ewe'eed with glass glo‘bes for 48 hours, they
ware allowed to stand ﬂ‘ree in damp psab bog in the msahouaeo
The substances to be tested wore é%izm to the test plents, at first,
}a, fow days before the inoculatiom, and later on the very day of the inocu-
1a‘aion° Since 'snlpha«namides are preponderantly little uatsr-goluble, they
were mixed with quartaz sand in orc_ier %o ensure an oven distribution of the
vary small ammmts avgilable over the grcﬁndu Soluble substances were
@ _ /applied in vater solutiens. In swml especially emphasized gases, solu-
| tions in EaHGOB were a.pplied. For reasons (5) extplained above, the dosages
| furnished alweys had %o cover & surface of 100 sq. em. Appropriate control
measures rx;refre instituted to -enable detsction of a possible eﬁ’i‘@é‘t of gassous

separetions.

Most of the experiments were ¢onducted with Puecip ga DARDIRNALE

Michigan Amber. For reasons of comparison with a few concentrations, Po
simplex was tested for barley of Fomg Tien, P. coromata for Flasming®s

Golden oate /Gold hafer/ end P. digngrss for Petkus winter rye. The experi-

mental varieties displayed high susceptibility (type IV) tc the rust-biotypes
uﬁ;:ﬁ.lizeﬁ.,. | Inasmuch as other varietios were being used, this is perticularly
- amphasized.

O
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In-coﬁpiling the table of the expsrimental results, I am using the
mome aymbéla g8 those used in the sarlier pgblic&tions. *Here they are

explained once mores brieflys:

0000 = rust completely suppressed

0000 = rust almost completely suppressed, some traces of a pustule

000¢ = rust strongly suppressed, isolated pustules

68

000+

eg

clearly visible reduction of rust, isolated pustules %o
glight infection

00t* = 3till a visible reduction of rust, slight infection
OO?*'@ moderate reduction of rust, slight to irregular infection

Otee

&8

insignificant reduction of rusti, scaitered infection

O

0g

very =slight reduction of rust, almaat total infection

- ¥¥** 2 no effect on ruet atmang uniform 1nfectien the _Bame ag on
' e@nﬁr@l plants

III. Experimental Results

Lo Results of spreying substances over soil of expsrimental vessels

The resu1t$.ebtaimed @ith éifferent’sulphenamidea and aulphonea_in'
the experimentsl series in which the soil surface of the cultivation
vessels was Spr&yéd with ths'prep&rati@ns adccording to the methed just

o

- deseribed, are cempiled in ﬁ&bla 1. All cs:{périman:ts with the highly

susceptible v&rieties»menti@ned above were repeated several times. A

Paw of the vesults nob listed in the table are snalyzed in the texbe
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 Conosrning the results, primarily the secondary effect of the
prepmtiena upon the growth and other asp@cts of appearam@ of the host-»
plant, the folloving mist be sta‘i;ed in details
| 1. P aibin (= Mminobenzolsulphonamidsh The rust
inhibiting effect is most no‘aewortbya A retio of 25 mgs of aubstanee. pér

100 2q. cm. of surfsce is emough to cause congiderable lmagnﬁhg

: ﬁe&uétiog?’ of brown rust infection in wheat. However, the phytotoxie
secondsry effects are likewiso relatively strong. From about 50 mg. on,

- there can be observed in the growth-zome of the subsequent lesves a more
o less promounced paling of the leaf greem, increasing growth iahibition,
and neerosis at the tips of the ieaVeSG During the first stages of d@@lop-
ment, ahbrtly after sprouting shoots, the plants ars very sensitive. Of
the eeml varieties, oats suffers the most. 250 mg. produced in ocat

shoots chlorotic and nearotic demages %o such an extent &hat the experiment
cm:ld no lenger be evaluated. }Ma, cn the contrary, proved 'to be very
reaiatant, and & quantity of 250 mg. brought about only a seeond&z”y affect
in the form of growth inhibitions. 4s ammd to toluolsulphonemides,
the rust inhibiting offect of chemedyn ié 8light, since the first have, in
part, suppras?ad'rust attacks almost completely with as little as 5 méa %
is _tfua that &1sproportimataly stronger concentrations of chemodyn or
prontalbin caen be endured befors substantial demages become epperent.
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Tab@lc Testing
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of Sulphonamides and Sulphones As to
(Contd.) After Spraying Over the Soil of the Experimenta

oir Rust Inhibiting Effect on Cereal Sheots
L Vessels. For experimental dstails, See Text.
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2, Albueid (= Acetylsulphanilamide). - The rust inhibiting
effaot 1s about equal to that of peAminobensolsulphonsmide. The
damging s&eémdaw'@ff@cm are gen@m}.iy glight; they sppear
chisfly in the fomm of ineresping chlorosis, primarily in the

- Bone of gmt&:a_ . Begley, f@llmihg an applieation of 250 mg., dis-
plays inféetimA of the 0 type with chldmaw in the sene of Iinfsea
‘ tion, vhile growth remeins entirely momsl. Rys is again yela-
L timl} mbusj:.‘; wm, en the contrary, 1z very 'suseeptihla &nd
125 mgs suffice to inhibit ite gmé:thg' ‘while the damsge caused by
‘ 250 mg, is irroparsbles o Solutiens of albucid in NaHCO3 are
elmoot neutral, Meir rust diminishing effect is ineressed. In
(g whest, 50 mg. cauge infocticn of the O type with very wesk
chloresis in the zens of infection. In point of growth, the
plants are furthered as compared to eontrol plants, As much as
125 ug. is required to causs a slight growth inhibiticn.
3. Fremtosi} (= L-Sulphonamide-2,l-dismincagobensol), in.
tested concantrations, evinees ne offeet whatever on Qmeéétibﬂity
.o rust, unless 4t beo that, now end then, id appaears % hava
inereegsed. Neither wers there established eny other sescendary
effaeta. |
Lo Marfanil (= hydrochlorie ecid salts of l-Aminonethylbenzol=
sulphonemide). Despits z'ep@&%,e& tests, it was not possible to
clmr:i.f? thg effgct of mxfmﬂ satisfactorily. M@e the plants
were completely immunized with dosages of 125 mg., yot after

@
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‘&ppliéatim of stronger dosages type IV wes again observed. in a
series .f repetitions /diedsrholungsreihsp/ this rasult, howsver,
could not bs confirmed. Slight chioroses and necroses of leaf tipe
wore not surprising in view of the acidity of the substence. After
nisgsolving merfanil in Na3CO3, up to 125 mg. no immunizing effeect,

was mtade

5. Eubssin, Sulphapyridine (= g-p-Aminobenzolsulphonantido-
pyridine) proved to be generally ineffsctive in every mépecta
The samo is true of sodium salt of Bubasin. In a ssriss of tests
with barley, "sulphspyridine® produced & slight rust inhibiting
effact; "Eubasin,” h@mwr; did not. Oate reacts to cubasin with

@ a slight inhibition of growth and chlorosis, but there is not the

siifhtest change in ite degree of rust.

6. Ulirom (% ho /&' Ansnobenscleulphoneaidp/-bensolsulphendi
nsthylemide), Ho effsct whatever. | -

To Udiron G (S k- [i' Amincbensclsulphoriemidg/ - benselsullo
phonamide). No effect whataver, which 15 surprising in view of
the good effect produced by ‘pa&mmob@nmlmﬂpmmgo

8. Neo-Uliron (= b = /4 Amincbenzolsulphonamide/- benzol~
sulphonmonomsthylamide). Without sny effect. o

9. Badional (s Li-Amincbenselsulphothiocarbamide). Fm:ﬁ 100 ngo
or more, -the plants suffer fmm incm&zaing gmwfm ismibitioa, again
cate in particular. If subjected to prolonged action, the suscepti-
bility to rust seems to be rether incressing. | |
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10. Marbadsl (= Marfanil salt of b&dﬁ,@m), without a dmxbtg
has an immunizing effect on wh@at if applied imn 1ax°gar doses.
Gmm:h inhibition s mlgtivaly stmng. Plants whieh have me@i%d
500 mg. are half the height of eontrol plants at the time experi-
ments are termimeted. A striking Zéhén@mn@g?is the frequently
recurring very dark-grosn é@l@r&ﬁg of the original leawes, probably
to be attributad m the @@mp@n@mts of carbamids, ,

13, m;ng__‘)ml (&i G@mbma&i@m of marbadal and d@b@ml M /ses
Noo 14/). An infiuence on rust infestion @mm@t be @st@mi@h@d
wi__th @@mmw - @ @ux‘prising circumstanee in view of the unnie-
%ék&bl@ eﬁ’ectf of marbadal and the strong munisfmg effect of
‘mathyldebsnal (Néo ik}, There were likewise no seémd&w effscte
to' be noted. Only oats ghow once more inereasingly an inhibitien
‘@f- growth, _ | |

12, Elqudron (s peAminobengolsulphonemidothiasel)s Effset on
rust is not observed. Only stronger doses eaﬁs@ & 8light growth
inhibition - in the case of cats from 250 mg. on.

13- E;@Q_@g_n_gl; (S 2-p-Amincbensolsulphonamido-pyrimidine).
:Dabéml bolenge to those sulphdnamides which embody the combination
of & @tmﬁg iwnunizing effect and h@@ssmﬁao Wheat and barlsy,

- uwp teo t};m largest dosagss of 250@_ and 1250, respsetively, sxhibited
' the 1-0 type of infeetion during vigorous growth. The growth sone
of subsauent leaves is siightly chlorotie. Oats agein eshibit a

. more or less strong chlorosis of all leaves end inhibition of growthio
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ik, Hethylpyrimsl, methyldsbensl snd sodium-methyldebenal. The

data coneerning dsbensl applles esseniially also to the methylated
form of debenal and its sodium salt, Oat dmges are evsn stronger.
The negative resulis clied here concerning rusi suppressien do not
Indicate quite accurately the actual @bsamtims insefar as in one
experiment total rust éuppx_'ession was established once, after appli-
cation of 250 mg., accompanied; to be sure, by a vary strong |
iphibition of growth and rather strong chlorosie. _

i5. Aristemide (e éosmmanﬁamm@azauodmwlpymﬂdim)e
As régasrds an effect on ths suscap%ibility 7] mt &3 well as on
the habits of experimented plants, there 18 no essentisl difference
from debenal. Solutions in mac% do not differ from the original
substancs 'wh@re effent is concerned. o

16, Protoeid (o Mothylpyrimal ¢ p-sminobenzelsulphonanidoa-
ethylthiodiazol). This combination of the highly effective methyl-
ﬁyrimsl with ethyiester of the ineffective eleudron produces ne
effect whatsver mn the state of mst -@r'};g.z.z- @2:1@ appaaﬁmnce of experi-

mental plents. Not even oats is influsnced.

17 'sunggmnidms, Rssulphon (s.:p;mobsmolsulph@nylm
guanidine). vithout amy effeet. : ‘

18, Glgbueid (é Sulpha-ethyl-thiediezol). The moderately
immuniszing effect observed in Wh@&ﬁ is accompanied by imrew:mg- .

ehlorosis in the growth gome and by increasing growth inhibitien.
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In barley and oats only the accempanying damages ars noted. Dosages

of 125 ng. dissolved in NalCO3 do not alter the state of rust, bub

. do promote growth. ‘

19. Ladogal (= Aminobensolsulphohoxymethylemids-Ni-d-glucoside

sulfonic acid sodium). Ladogal has & very pesitive immunising effect
and it safeguards treated plants against attacks without ceusing

real chlorosis in the infsction mome {type =0 /3/). The required
effective amounts are, to be surs, relatively high; total suppres-
gion of mt can be expaééwdv@nly from approximately 500 mg. In
rye total immunity was achiaved only with doseges of 1250 mgo,

this concentration, however, caused m@_n@tieaable demages of any
kind, This perfect imnocuousnsse Jcompatibility/ makes up for the
disadvantage of the relatively large smounte roquired. Wheat and
barley show the first weak eymptoms of retarded growth after the

uge of 1250 mg., but the ercps ars st1ll sirong and healthily green..

Oats are mors éuseeptible hamg teo, and react to 250 ng. with
slight fieeg] tip neerosis and minor growth inhibitien.

20, Baludon (& L,4-Disminediphenyleul phon-disce taldahydbisul~
phite-Sodium) had & good rust proventive effect om Po triticina
if strenger dosagas were usad, but its tested d@ﬁ@g@@ ware ineffee~
tive on other ‘typéa of rust. Thus, it mqmimd 1000 mgo or more
to achievs & wery @15.3&.1% reduetion in the fruetifiecation of dwerf
rugt. imm@mumes is relatively goed. In mosh cases it tekes

1000 ig. %o ceuse slight growth inhibitiens and chlorosis of the
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subssquent leaves. A amall portiom of mt reduection bmught ab@ut
with bsiuden may possibly be atiributad to the effeet of isclated
gaseous matt.@m

21, Tibetin (= Digalactoside of L, lsodiamimdiphenylsulph@n)p
in the eoncentrations applisd, influenced neither must ner the
appscranes of the experimsntal plantss

92, Saccharin. It was to be axpectad that seccharin, as a
higher degree of oxydation of émT@luo&sulphmida; woulld pm&uc@ 2
rust mducmg effects The table shows mat rust suppression is
inde@d qui% strong, at lesst as far as P, t.m:&icim is coneernsd.
H@wemr, a d@mg@ of but 50 mg. of zacchaerin causes sjmulm@omly

Q tip chlorosis and growth inhibition; dameges resulting from 125 mgo
are very ssvere and becoms irrsparable if dosages are Mher
inereased. Infection by P. im%@x was not mdueadg -desplte the
damege eaused to the host-plant. | ’

Rasults of & ssriss of experimente with sewersl other sulphones
are not entered om the table., They either did not affect mﬂ’_., or
‘the x‘usﬁ recueing effset waé'z accompanied by extremely severe
dameges, @.8., in the case of the Fewa washing powder. Itz. geemed
iﬁ part, @.g., with sulphonal and m%hﬁsulph@nal; that gas&éu@
isciati@m exerted 2 decisive influence m the rust radueing effect
&8s well as en the secondary toxie phonomens, depending on the

degra@ of temperatura.
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. If waexam:l.ne the rasults, it must be. g;nph_gsized once more
that the, findings discussed gpbly_qg;w to the experimental types
eited.. .It:will be. p_rgyud.._later on that in.working with other-
types, -we. must always be prepared for more or less deviating
results, -With'this reservation,.it can be established that,

| besides- a large -number of quite ineffective substances, there ars
a few which exhibit a:strong rust reducing or rust inhibiting
offact. ~They are primarily chemodyn and prontalbin, albucid,
marbadal, debenal and its derivetives, ladogal as well as -
baludon and saccharin. While chemodyn and prontalbin, albueid,
marbadal and saccharin, ?especiglly whaﬁ used in large amounts,
C cause increasing damages to the experimsntsl plants, debenal,
methylpyriml, aristamid; ladogal and baludon are entirsly ‘hamme-
T8E8, 0 7T LT SRENERG L R e v s 0 e
Ifwe "exélizdé:?ba?‘fél"%”ﬁ'iéﬁ"*-ﬁmﬁéd just és siscaptible as in
eariier experiments; ‘thé phitotoxic secondary effects produced
by ‘sulphonamides ‘and baludon ave generally alight, ‘as compared
with dansges "“é&u's“é'd""ééri‘:iei"”by othar organic substances. Tip '
necmsia, Gooy whlch appsars readily following an application
of @113018&1&115:?&&83{ {8’ observsd seidom and Tostly to 2 much
lossér’degree. “Growth tﬁhiﬁiﬁ&zi‘s;* 00, "ocdur normally within
tho ‘1imits ‘of endﬂmncea ‘though ‘it is truz that experience ag to
what the situation might e under prolongéd sxperiments is etiil

B T UL I S
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lacking. The fregquantly cbeexrved pele colormg of thg growth gone
in secondery leaves is striking.

The observetion that the influsnee of effective sulphonamidss
dess not result merely in & minor or majér decroase of the spread
of pustule_s, but that ofeen, if not always and not wery mm@.y,
there is to bs noted a chlorotic pale coloring in the infegtion
song, démtés eonewhat from our earlier findings. Thus, the
infection type O is fg'aqugml:} found on treeted lsaves.

Rye inoculated with P, disperss exhibited in several series _
of experiments, under the influence of ecertain éojneent.mtioné of
sodium-methyldebenal and aristomide, which did not suppress rust,
on more Qi less extendsd axcams in the infeeti@n zone of isolated
leavas, “very small, scattered, pale goldem-yellew uredorsori, in
addition to the normal dark brown pustules, which looked very
much like P, gl o These uredospori ‘had lost all their
aggressivensss end have thus far refrained fm'furthar reprodue-
tion. Whe‘&&wz' he;;s a change i teking plaes in the race of rusts
induesd, pmbably; by sulphonemides, is subjeet to further tests.

© In view of the yust inhibiting effect of sulphonsmides with
réapact to the differxent vtyms of rust, there ‘wid@iﬁ‘@ly exists a
certsin spscificity, as indicated on tsble 1. We had chserved
such a diverse effect slreedy in our serlier tests and we .V:E'.han
formsd the opinion that 'thesga differenees are eonditioned by the .
various reactionz of the rust varietiss, ond not by those of the
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hosts. Such conclusion camnot be drawn from the tests finished
thus far, besause they wers not e@nducted with vdifferanv'b typos of
rusts on the same variety of host. Sincs, in addition, the host
varieties uséd, especially oats, exhibited quite different desgrees
of susceptibility to sulphenemides, the qujgs;t‘ion in the given ecase
must be 1eft opan.

To gain the first insight ss %o whether differsnces in the
effect of sulphonsmides or sulphones are due to the b_i@typfea' of
rusts used uj) to now, or %o the use of & hbst'v%wiety' of the same
type; corresponding investigations were condueted, whish, however,
require further study. |

Q %sting‘ of effective conecentretions of preparations No. 1, 29-.
13, 14, 15 and 19 for Michigan Amber [uhent -mm‘&g? inoeulated
with another stradn of P. triticina, vhich elso causes infection
of t&pa"IV in cantml plants, lad to & total suppression of
fmctific@ti@n in all csses concerned, which was in aecord with
obsemvations made during the main @mx‘m&tao There were, however,
deviations following the application of baluden. For the exisiing
degres of wust, 250 mg. pmmé totelly ineffective. Thersfore, the
question of the effeel of approved substsnces on different biotypes
of musts requires further study.

The resulis of & variotsl experiment with P. triticins are
@mpﬂ@d on teble 2, A differant system wes used fm:f the compile-
tion of these results, since the variotiss tested included fiot
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orly thoss of high susceptibility, but also varieties with resistant

types of infection. 'mis time, beslidss the type of infeciion and

symbols for chlorosis, necrosis and degres of fmctification, the
teble shows elso the length of mc@ndaéy loaves as an important
sxternal sympm of the eﬁeét of sulphonmmides or sulphonss.

Sulph@nmm% utilized were ladogel (625 mg/100 8g. em.) snd godium-

pyrinsl (125 mg./100 8g. em.) dissolved in water, and albueid

{50 mgoﬂ@@ 8Qo Crie ) di@sglmd in N@H@OBQ The water soluble bsluden

was selected from sulphones at the rate of 250 mg./100 éq; . Of

each expsrimental variety at lesst 20 plents were tested in cach
series. ‘

Q '  The results of these variotel expsriments are noleworthy in
MEnY ms;ﬁ@g&so If we comsider, first of all, ma-@ff@@i of the
pmp@mﬁi@m» on rust infection on the first five varistiss whieh -
exhibit high susceptibility to the blotyps used, then, on the
uhole, the expsriences gained serlisr with Michigen Amber as the
mein expsrimental variety are @@nfﬁ,méd, Ugually s totsl suppress
glen of ths épmad of pustules is brought about. Oeém‘i@mlly .
e&lam@ia oseurs in the infeection zoms (%ype 0 [37) %o & 1imited
extent. The difference betueen a vary scattersd pustule spread
or davelopment of 'i@@l&ted' pu@tul&é { type IV— and IV =) and com-

© plete ﬁ.ﬁmmnﬁ_,t,y(i or 0), cbserved after the &pplié&tﬁ,@ﬁ of 250 méo .
are not significant, but in view of the consistent msx_ﬁ.‘&@; they

. %m@mwm@ : o ‘ L
geem 1o be(certain for all experimsntal plants. Acecording to this,
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the extant of rust suppression in these eusceptible v&ﬁe‘é@ae‘
eught %o depend, o E.Mi{wﬂ"_egtﬁnt, on the h@at viriety ussd at
the time. I |
In ths lswt thres me@e listed on tm temep vwe have

i’@iﬂy eirong memm@e on mtmwd e@mtml xﬂ@ﬁ@sa Hem» the
t@ﬁt@d aubstencas pmﬂueed & 5wﬁtsm1y divame e..ffeeg. Whﬂ.é |
ladsgal hawe, o0, euppmsees any formation of pme&iﬂeeg eMi@o

pymm 16 in one e@ma Paines Befmm@b inelffective, md elbmid
mqwﬁ%@@@lw incressas infestion in Tritdcun p@l@m}.@m@_ Am

mﬁmme@ in the m;eeepﬁihﬁi&y of this wnristy caused by baluden |
is @ﬂy a likelihoed. Fruetification is mmcedg but, dws %o

. ' tha &bacmm of ne@mtie and atﬁzmgw chlorotic changes, the type
of M@eﬁm mme% b d@@i@&t@d 88 III. In visw @f the conneetion
wﬁai@h we z@mamd “exist be‘@m@n ﬁzz%n«,e@ @mp%ma andé ths
oesurTenes of repistonce, the ehenges in chlorosis and rne@meig '
in the thres mémt@at mmﬁ,@ﬂs are of particular mﬁe?@ata Ter
geneml they are more oF leée reduead or they 'dﬁs&ppem% Qr&y
1&&@@;@1 effoets in Tz% pelenicun @@Eely the prevention of fzme bl
ficabiong wi&&a@utmﬂememg the chlorosis and; especially, the
nesrosis in {éhie vRriety. o |

&e regerds the capacity of end@mme mlem@n m tested

praparations, Mere no .d‘mb% exiet important mm@m differences.

Tr, compactut var. leteriamum proved %o be eispeeially suscoptible.
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?ﬂ‘aet of gevsml aulphcnamidms znd ene sulphone

Tabl,

(Fm' expsrimsntal - de

Text)-

on Puecinis tritieina in diffsrent wheat variet,iea

Infec%im Type and Growth Lang%,h ﬁ:aangamaehsmlg(contml = 1)
Follew 4pplication of :
Veriety Serias oo Lﬁ?’ﬁ N, Dgoenal gredd Siaon
“Type |Orewth Growth| Type | Growth) Type |Growdh] Type | Growih
K| Michigan Amder |Tr. ssstivem | IVe | 1 1 1 1] 08| 4 |08 |1v]| 1
W .
;L 1 13=0() 0,8 {1<0()N 0,5 [4-0() 0,6 | 1v=| 1
o 11300} 0,9 im@&s)1 0,7 | 0(s)} 0,7 | 1v=| 1
L .
fla : imeT | L j4-0G) 0,5 1I¥s | 05 [4=0(s] 0,5 { 0 (3)| 0,7
Rye wheat Tr, vulgare - ' R
ﬁ" , Iro Tl | rrrtvel 1 8109 | 1| 0,9] 0] 0,8 8 | 0,9
B4 Barley wheel, |Tr. durum - . T ——
ﬁ doose g |0 | 2 (%) 1 a0 o) 0,7 ji-o() 1
;F“f olo, =z (I=Te3=t 1 | 0e3 | 0,7 W-O3)| 0,7 |IT133| 0,5 | T1I=| 3
Poines D3fianes |Tr. b . : :
?M; 1 0(3) | 0,7 |IIg=| 0,7 | o(3)] 0,6 1| 3

Symbols:

.

3 s Chlercsis,
¢ = Normsl Postule gpmad, 2 = Igolated pustules, ¢ end - soryssponding intermsdiate stages

o = Neerosis
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In imla%d variations, the prepsrations bsst endured in ths required

effective dosages are ladogal and baludem, whieh esimeides with the

sxperieness gainéd earlier with Michigen Amber.

B. Results Gbtained Following Suspsusion of Inoculated Plants in
Solutions of Substanees %o be 198%ed, T
Bvery experiment striving to find a plausible explanation for

the rust reduecing effect of sevaral sulphonamides must be initintsd,
£irst of @31, on the preconditien hat no essentisl change takes
placs when the emmal agent enters the some of infection. There ias
nething t@'b@ expected, if wa furnich s plants organic @@b@méeﬁ
via the soil in vhich they probably are oubject to diverse uncon-
troleble deconpesition /Abbep/ or selection proesesss. I, therefers,
in tasting several water soluble sulph@mmi.dw and bsludon s to
their rust reducing effsect, am using the procsss which we h&w
alm&@ used successfully when we had to pmw) that rminerel selts
and other elements were absorbed vis the leaf surfecs (2, 3). In
aceordanes with the method &seﬁb&d eloevhers, the insculated
cereals, 2l hours after the sprouting of eporangis, were suspended
for £ive congecutive nights with the surfece parts in sclutions of -
the substances to be %@ﬁ@do Henceforth thsy stood unprotected in
dapp peat in the greenhouse without further treatment. Hi@higm v
Amber, serving 8¢ an éxp@rimnm varisty, wes inoculated with &
biotype of P. triticina which.undor normsl conditions causes Iﬂ‘a@
highest degres (%yp@ IV) of infection. The results of this
experiment are compiled on table 3.
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Teble 3

Influencing P. tritieins infsstion by suspsnding
inoculated leaves in Waous Solutions of m \ﬂ.@@ﬁv
uguat

o8 and 2ul ‘ Te of inoculation: A
1950,  Suspendsd ugus‘n‘, 10=1k, 1950. Termination of |

experiment: August 19, 1950. Concentraticn of experi-
mental eolutions: Sfa. (For further expsrimental
details, Ses Temt.)

Suspended in Rus¢ Infectisn
Hater | C veee
dogal )
a~iothyl dsbenal 0000
Prontelbin - 0000
Raludon T ewee

sAlGes, having maﬁ fed through ths .
leaf surface, alse effectsd tolel suppressien of the spread ef

Thus, ﬁh@ tested sulphons

pustules. We, tharefore, msy assums thad they are absorbsd
unchenged also by the roots via the soil snd are thus fed %o the
leaves. It is noteworthy thet they ave still capshle of styong
rust inhibition evon if they erve applied seme 30 hours fellowing
the inoewletion, Beludon failed in teste ueing ¢his methed, Tils
may be so for various remsoms. Al @m.%ﬁmsp_"‘ it i2 poseible that

the aforsmentionsd partislly pressnt effect of gessous isclations
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is prepemderant, in whish cage it no longer is, capehils of emerbing
an influence after the inoculation has been accomplished. AG
another tims, it has to be considered whether the application of
baludon via the soil d@es not cause & splitting off of its effse-
tive c@mpmm‘é@,, which does not oocur in squeocus eolutms

Ledogal produced no sseondary effacte inm this experﬂmnm ths
emmmm plants exhibited o rathsr botter development than the
control omes. The suspension in sodium-msthyldebemsl producsd sn

even chlorotic pale [gme@?ml@r, suép@mi@n én pmﬁ&bmm@ 1 em.

large necrosis on lsaf tips. Baludmp eimilar to ladegal, rather
furthered the development slightly.

Co

Traub (k) a.’ fellowing the treatmsnt of the sesd of Phassclius
Vulgaris with sulphonamide solutions, @b@@md in the plents
méultmg from them strong merphologieal changes whieh axre atiribe

uted to polyploidy. Even though, a8 it will have to be debatad

later on, the rust inhibiting effect of sulphonemides eeuld, |
primarily, herdly be affectsd by the dividing sncmalies of the
cytoblast, ) the aseortainmont @f guch dsep-set deviations demands
that the question be exsmined as %o whether presosking of the seed
3.n sulphonenids golutions could not p@ssﬂ.bly effect 2 change in
the rust rosistence of the shoots,
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Fer the clas?iﬁ’ieamm of m qma%ion, Miemgan Amber wheet
was @oaked in solutim of lad@g@l,, @@dimemthyidebemla pmtﬁbi.n
and baludon zm 9 o’clock mﬁﬂ. 18 olcloek m rogn Mpemmreg and
wore mmmv aftsr pliagsd for g@mimtinn in Petri diahes on
 £1lter paper mimtsned with tap water. The g@nmt:atims @i‘ ths

 sclutions consisted oft S¥o, 2:5%0, 1.25f0 and G.6fo.

‘In 48 hours &ll gmim hed germinated 100%. n@m@mm of
roote and sh@a‘ﬁss was wmw&m% inhibited by the stronger md@gal
concantration, but n@t by the weaker emes. Baluden mduced alto-
g@ﬁ;her a 1ittle severer inhibition ef di@mlomﬁto Presoaking in
sedim%ﬁwideb@ml md prontalbin deterred shoots md reots in
the first stages of dswelopmesnt. The greatsst dﬁmgg wag ineurrsd

by the roots which eventwally died off when their base change
a glassy brown, caused by. rather wesk coneantrations. |
Ab the éxpiration of enotlor 18 h@umg, all plmt@ treated with

ladegel, and plants protreated with the tw we&k:@% @@n@@n&mﬁm

- ef baludon wers atusk @ikiamj in the gmmd and, @ft@r ‘sh@ @xpimu
%ion of another LB hours, they weve incculatsd for P. tritieins,
The infection in each case was similar to that’found in control
plants pmmgk@d in water only. Thus, gﬁmlmmm troatment of
seed with & sulphonarids or sulphon golution axerts no influsncs

whatever on the degres of rust in the subsequent sh@@t@o Howsver,
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the devslopment of the plants from the experimentel seriss with
1.25%0 and 0.6%0 of ledogsl exhibited & dafinits increass as come
pared with control plants. |

The ehoots Imw other experimontal series could mot bs stueck
in the ground because, a5 otated shovs, their dsvelopment csased
completaly. Oaly the plants pretrasted with 2.5% baludon had,
after 1k days, developsd in isclated aress brownish gresn primary
leaves, a fow centimsters long but very hick, while growth of Sho
roots was greatly ishibited, The appearanca, 'eage@‘.lﬁ.auy thet of
the m%@o did net rw@al p@lyplamy sueh as Treub had chservad in
his boans,

e . IV mmem of the Results

In the givan immaﬁg&m@m@,, in part, @ mﬁ.ﬂy atmng mt
inhibiting effeet of mmml mlph@mm&m wap uneguivesally
cotabliched undey’ w@ @@1@@%@& emmm c@md&tm But a
whole ssrise of questisns sould not yot be elarifisd or mt clari-
fﬁad exhevetively. In my earlisr experiments, @og., » the typs of
soll in which the expsrimentsl plents were plantsd wes of .e@nsido
erable importamce for the dsgma of rust inhibition. It is
entirely possible that this factor sl20 exerts a decisive influsnee
on the préeéeaeg of the substencee coneerned. This assumption is

justified by the result of & fairly axtensive experimental serise
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availsble at the time the menuseript was being £imished; in these
exparimente thé plants were erﬁneeualy plentod in a gress-plot
parmeated with hwms oomponente instesd of in the gerden soil used
heretofore. Plants trested with aristamid and ladeged in dessges
designated by experience 8s eptimslly effective, exhibited a rust
reduction 86 insignificant or wmeven that the oxpsrimnt, which
WSS to serve &s.proof of substances with an entisulphonamide
effect, could not bas evaluzted. Other open qusstions are the
imp@rt&ma of temporaturs, of the age of expsrimental plaamg
and of the influence of naturel conditions of envirommwent. The
inadequately mmi@d dependence of mm‘ imhibition on the bio-
types and host varieties usad'gm; the time wust aleo be tested
dxtensively. And finally, it it moet important to investigate
how long and to what d@m@th@ effect of sulphenemidss on rust
and’ on plant devalopment lasts.

“The references made %o these limitations do not chamge the
important finding thet & numbsyr of sulphonanides render coreal
ahoota mors or less immune t@ ™Mmst. Promature optinign, misled
by the great th@mps&ti@ aueeesaes a@m.émd with sulphoramidag
in hucen medieine, might expact from thess results future gaine
for ths practiee of sgiriculiturs., We had, howsver, poimted out
empﬁaﬁzie’ally in our eaxliey research that from observetions such

8@ thess, gained fram sheots under greschouss é@mmﬁ,@rﬁsg no
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conclusions whatevar may be drawn as to & possible practical
utilization of the immunizing substances. Just how justified my
reticont attitude was, was proved by the fiaid expariments condubted
by me at the tims, vhich ended in & complote failure of the tolusl-
eulphonemides tested at the greenhoues (6, 7)o
Yot, from enother point of view, the results of the experimsnts
are of increassd interest. In our first inwestigations (Cassner
and Hessebreuk 3) ws were at a disadweniags, b@@&m we cowld test
organic subatoness as %o their rust inhibiting effect only purely
empirieélly. The iselated successes whicli we had to frecord sluded
&ny causslive -«:@mm@@m@ngg In the investigations (5) which I
Q c@nduc%d lla‘wr on, it at least was possible, en ths basis of
ava_il&blé experience, to seleet *&h@ substances to be tested. But
even from the effective substaness. found here, nothing mmld bs
said eoncerning the mechenisn of the rust inhibiting effect. Only
one conclusion 15 velid for all the carlier as well as the present
investigations, te wit, thet the provention of the fructifiecstion
eannot be explained primitively by the damage czused to the host
plant. There is no relation bétween the extent of the demages

and the suppression of rust.

Z5oraib (13) tries to explein the rust inhibiting effect of pierie
acid simply by iis acid nature. Such an explanatien is so
cbviocusly mislesding that there is no uwse in tseking a more clesely
defined position in regard to i%.
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If ws, now agéin, were to bring wp the question of how the
dezeribed rust éﬁpﬁme&ion, achieved by means of a number of
aulphqmidsa, is %o be explained, we m"m,,ﬂ in e@nﬁr&at to ths
umsaiisfaeit@x'y gituation in our 'earmer_maéamh, c@uld lean__@ri
a woalth of miterizl containing important khowlsdge es to the
far-reaching eonsistent m‘ﬂ'._erfemne@ of sulphonemides in ths sub-
stanee utilization [swﬁamsh&l&? of awgan:ﬁ.&ma;; In conneetion
with the downright revolutlenary rele which sulphensmides por- :
f@md in humen mzdicine, the chemiem of their becleriestatic
.effect has been MW@sﬁig@.téd}by numerous suthors. The regulari-
ties revealaed wore surprising and they have had & fruitful |
effect in the 'sphare of growth substsncs research. Equipped
with the knowledge or experience gaimed heretofore in sulphon-
emide rasearch, it is not only poseible te study more 's_loa@iy ;
the .q,u.@sti@n partedning to the mechanism of the rust inmbmmg
effeé:t. of seversl sulphenanides cbserved by us, but, beyond this,
there is hops that perhaps by this meens some insight will bs
gained into the pmeesé of mstabolism in @mgm parasites which
neretofeore has been largsly nidden from ug.

Todsy, there ean no longer be any doubt that, at least to &
considsrable extent, the inhibit:ing‘ effect which sulphonamides
have on msny micréozgani@m is dus to the dmﬂ_a@@mn% of the
strueturelly similar, vital pw&m@b@m@ﬁ.c acids fm whiéh m‘.@
der:i.w& other :lmp@&*t&nt eﬁf-:pi_?.ex Zg@ﬁﬁ@mdﬂj s among them the
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important folie seid [Foleéure/ (=oe Rudolph 10). Aecording %0
this, there exists a pronounced antagonism between sulphonemides
and p-aninobenzeic acid which wes proved im mnéemus im'es:tigao
tione to bs provalent also in higher objects, Since the funda-
mantel features of vitamin and entivitamin study exhibit an
extended mnﬁstane& with respsct to plant erganisms (see Schopfer

- and Ankesr 11), the Wﬁh@@i@ has to bs comsidered as teo whether
or not the rust inhibiting action of ssverel sulphonsmides mani-
fasts iteelf through its ecbstruction of the p-smincbonzoic seld,
" 4n which é@aa iﬁ would have to bs supposed thet p-sminobensoic
acid is a growth substance %mti@l_ to the devslopment of
uredinia /fUredineen/. The first results of the sxperimental
sories initiated for ;me clarification of this q&é@m@ms at
1@#@%. do not seem to comtradict this seswmption. Following the
tormination of the investigetions, they will be di@euééed- in cem-
nection with en exhaustive evaluation of o whele mtﬁéam
question in & fubturs report. The question arising frem considera-
tions of this sort, 25 to whethsr p-aminchbensolc asid or its

| d@m@mﬁga of a higher mplez eould, possibly, be responsible
for the cbligate perasitism of the méﬁgxi& which, p@b@lﬁ are

' mgqugm.fi@c% for their synthesis, was £lso being debsted.

The cbjecticn reised % & gonarel svaluation of the sulphon-

amides, which we. testsd in connsction with the rust problem, on
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the grounds that by no mesns all of them had produced rust inhibition,
although their chemotherapautic capaeity in human medicine had, liks-~
wiss, excelled more or less, is mot velid, beeause, &8 regards its
(approval .
(sdmiseibility, it proceeds from dissimilar preconditions. Diffsrences
in pemmsebility, dissolving ratic, root lsmslatiomns, absorption
precesses in ths goil as well 28 in chalesdony, 'md'.my other physieal
28 well ae chemieal uwlmown factors msy here perform & role that, at

first, is entirely invisible.

V. Sumssrizing the Results

1, A number of sulphonemides end sulphones used in human or
(w) veterinary mesdieine wore tested ab to their rust inhibiting af fact

on eereal shoots under greenhouss conditions. While soms prepars-
tions had no influenece over ths fructification of rusts, sovgral
others roeduced rus?t to a groater or lessey emémo

2, In o highly suscaptible vheat variety P. tritlcina infoetion
wes totally suppressed by the following substences sbsosbed through
the rootat (1) pe-aminobenzolsulphensmides; ( 2) seatylsulphenilemide;
(3) marbadals (L) seccharing(5) 2-p-aminobansolsulphonamido-pyrimidine
end its methylised derivatives; (6) p-aminebsnsolsulphonoxymethylamide-
h‘s‘i‘.udcglmo@ﬁe gulphonie seid sodium, &3 wsll as (7) lag&acdﬁgmin@dié
phenylsulph@nasdﬁ,a@cem&@hydbisﬂphm@es@dﬁ.mc The phytotexie
secondary effsects prodused by fairly large dosages of the first three
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sul phonemides axe relativ@ly big, those produced by ssscharin ayxe
eonsiderabls. The ones pmdmed by the last thres substances are
slight. While the first six prepsrations unequivocally sxsrt their
influencs f@newi.ﬁg their ébs@rptim through the roots, in the

- ease of preparatien No. 7 2 secondary effset of gaseous isolaticns

is not execluded.

3o Total xust suppression wes achieved alse in expsrimsnts
with P. tritieins, if the leaves wers suspended for five nights
following the inoeulation in 0,5%0 sclutions ef p-aminebengoisul-
phonemids, 6-gulphanilomide-2,l-dinethylpyrinidins and p-sunine-
benzolsulphonoxymethylsnid-Wi-d-glucosids sulphonie seid sodivm.

b. The tested substances exhibited praponderantly Wi ssws
rust inhibiting effect against another bietyps of P, tritieina,

As regeris effeetivensss against other types of rust ém other hest

varisties (P; simplex, P. coronats, P. dispsrsa), it is for the
most part basieally consistent, yet cecmsionglly dsviates more or
lesze.

$. It was proved in & varietsl expsriment with P, triticine
that the extent of the rust redueing effect of ssvaral substances
esn be modified for ssme varieties. :
' - approved

6. Presosking of seed in sclutions of {testsd sulphonanides
did not produce eny @!’g@.ﬂg@ in the emount of rust om shoote as long

as no unbearable injury waz csugsd,
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7o Under the influemee of simgle or double methylated

vammwmel@ulphmi Py
infected with P. dispersa, there appsarsd vepsatedly non-infsctious

midine, on the leawes of rye

bright yellow umd@emﬁaﬁgi& alengaide éf the normal dark-browm
pustules. ‘
| 8. The results obteined do not yet permit %o drew coneclusions
a8 to the feasibility of practicsl utilisation of swlphonamides.
1t 48 being indieated what importance they might asewms in & more
detafled study of the rust problem. |
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0 vozmozhnosti socheteniie blelegish-
eskoge i khimisheskoge metodov v bor'be
8 vroditeliami sol’skokhozieistvernnykh
kulfur. ' '

(Feasibility of combinimg the bislogleal
and ghemical methods in eontrolling posts of
agricultural erops |

Vsesoiuzn, Akad. Sel’skokhez. Kauk {m”

Vo 1o Mﬂiﬂﬁm. Dok, 1@@?)3266829 1983 .

20 Akl

(In Russian)

(submitted by the Section of Plant Protection
of the All-lnion Acedery.of Agricultural Scisnces,
Order of Lenin, for whom it is named)

Mealybugs - grape (Pseudococcus citri Risso), eitrus (Pseudococcus
gahani Grech.) and seaside (Pgeudococcus maritimus Ehr.) = are ths most
dangerous pests of citrus and many other subtropical fruit, technical and

ornamental 'wopao Cryptolaemus (Cryptolaemus montrauzieri Muls.) is used
mnaively for the bilological contml. of these pests., This bestle dsstroys
90-95% of mealy bugs enywhere on the gurface of the infested planis amid
during all phases of their development, Cryptolaemus, however, is fre-
quently destroyed by various poisons used in the control of pests and plant
diseases such as mites, scale insects, Oldium, ete, The chemical treatmert
of plants with sulfur, IS0 (?), Bordeaxnﬁ mixture, anabasine sulfate, DDT,
etc., coincides with the uase of Cryptolasmus against meslybugs. Hence tha
instances of its death by sulfur and IDT dust.
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For the pufpose of studying the feasibility of ccmbihing the uss
of Cryptolasmus with chemical treatment of plants, the Sochi base of the
Al3-Union Seientific Research Institute of Plant Protection (VIZR) con-
ductad during‘-1§§0a1952 fiald experiments at the village of Lazarevsk;
Region of the City o&' Soehi, Krasnodar Territory, and laboratory tests at
the insectafy of VIZR in the wvillags of Lazarevsk. ‘ |

For laboratory tests watermelons and squash heavily infested with the
grape mealyhugss were gmpl@yedo The methed of repmducing mealﬁmga'on
lquash plants was develomd by the Soch:. Basa of VIZRo AL experirﬁenm
were repeat-ed tm.wo 'menty bestles and twentv ﬁeeond stage f vtorogo
vomrasta] 1az~vae ware usad for sach experimnte Cryp‘tolaenus was released
on the plants in geuse breeders / sedki / at intervals of 1, 5, 15 end 30
‘doys following their t.reatment with chemica};s, Records wers kept by tabu~
.1aming the iiving and dead individusls in esch bresder at intervals of 5,
10, 20, énd_ 30 days. Control breeders were situsted at a distanca from
the experimental ones trested with chemicsls. Whils the work was being
conductsd the wmﬁsrgtm in the insectary gj,ggtuated batween 23 and 29° G,
an& outdoors - mw@m 22 and 35° Co The xélgtive hunidity varied‘ batwesn
& and 75%.

Az a regult of dusting the plents with sulfur ussd in mite control,
undey labom;mry eonditiona considersble mortality of bsetles, releazsed m
the bresdsr one day following t;hé treatment @f. the plante, was observed
as early as oﬂ the 6th sclar day (teble 1); On the lé.me the effeét_ of

sulfur became evident somewhat later.

Declassified and Approved For Reléase 2013/04/23 : CIA-RDP80R01426R010100030001-9




Declassified and Approved For Release 2013/04/23 : CIA- RDP80RO1426R010100030001 9

Trans. 463
. Bys
: 3 _ R. Adelman
@ | | Table 1,
Survival of Cryptolaemus on plénts dusted with sulfur
(Under laboratory conditions, in percentages)
Number of Number of solar days following release of .
solar days o ' ‘
between , o o S
dusting and 5 ‘ 20 . - 30
ralesse _ ' . ‘
| Larvae| beetles | 1 meg beetles| laivas|besties | larvas beetles
1 8o | Ls 20 | s o of| o
Control 100 100 100 100 8o 100 60
5 95 8 50 55 "~ [No record kept
Control - 100 100 100 100 == o e oo
15. 60 70 ko 50 o}l o 0 0
Contreol - 90 100 20 80 80 70 8o 70
20 75 75 €0 s | 5 O 0 o
e Centrol 100 100 100 100 100 '100 _ 100 } 100

During the entire life span of Gryptolaemus on the dust.ad plants, its
beetles and larvae scarcely ats any of the mealybug& Cryptolasmus famales,
laid no eggs. The high rete of martality of ﬁ'.ha Dmdator Was obsamd
already after. 10 days. On the 21st golar day, Cz-yptolaemus was totally
destroyed without having produced any progeny. Only in the experimsnt A
conducted 37 days after dusting wag thers n_oﬁe_d’ an insignificant number of
mxgsd larvag, Sexual mpmduetidn of Gryptol‘a’mus did not exceed an
average of l.l individuais per female. Besides, me young were inactive
-and "un,d;_elrdavel(opede In the control, however, & mass hatching of progeny
“began 20 days after Cryptclaemxs wage releasad, Sulfur produced no effect
on the mealybugs.
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It was established that in a closed room, dusting with sulfur has a
destructive effect on Cryptolaemus for an extended period. Thus, it is
expedient to release Cryptolaemus on plants dusted with sulfur in hothouses,
greenhouses, ete., only after the sulfur is completely decomposed and
removed from the plants and the soil by’ means of watering, soil aera‘_uon,.
etc. .

On open plantings /pantatsiiakh/, sulfur affects Cryptolaemus considerably
less, This has been confirmed by special experiments.

In the summer of 1950 and 1951, Cryptolaemus was released on citrus
plantings infested with the seaside mealybugs and likewise on grapes
infested with the grape mealybug, at intervals of 15 and 30 days following
the sulfur dusting of the plants. On citrus plants, 25 beotles were
releaged per tree, on grapes ~ 1 beetle and 2 larvae per shrub, Observa-
tions disclosed that beetles released on lemon trees 15 days following the
dusting, leave these plants at once regardless of their high rate of
infestation with mealybugs. |

If, however, Cryptolaemus were released on the same lemon .trees 30
days after their dusting with sulfur (June 29), the beetles remained on
tﬁé trees and began to lay ‘egga; larvae developed in large numbers. When
& count was taken on August 1, the lemon trees had been freed of mealybugs.
On the farm, "Malyi Akhﬁn" (Sochi zone), larvae and beetles of Cryptolaemus

 were released on July 16, 1951, onto the grape' varieties Katalog, Chaus, and
Shaslia dusted with sulfur one month prior to that date. By September lst,

the grapes were freed of the infestation by mealybugs on the areas where
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Cryptoleamus hed been relesgsed. Consequently, Cryptolaamus must not be
released on plants dusted with sulfur befote the expiration of 30 days
.:follouing the treatment, | |

Influence of IS0 spray (0.5%8) wpon erp‘tclaenms. Laboratory experiments,

attempting to elarify how Cryptolaamn is inﬂuenced by IS0 gpray used in
nite contml s diselosed that in releasing ths pmdator onto planto one |

" solar day fellowing their treatment with this preparation, the »beetla
mortelity hardly exceeds that on control plants (table 2). Only & short
deley (of 10 days) is observed in the appearafwa of thapmdatar“s larvee,
as compared with that on control Elmtg]o Simﬂarly, the mivalof e

' mealybugs 1s not influenced by IS0, The sexusl repruduction of Cryptolsemus

® relessed at different tines onto treated plents shows hardly any noticeeble

deviation from that on control /Flants/ (table 3). |

Table 2,

Survival of cmt.olaemw released onto plenta 2L hours

| fol:i.owing their spraymg with IS0 (OQSQB)

- Survival of Cryplolasmus (in %)
Solar days : -
following . .
release of : Experiment Control
Cryptolsamus | o -
larva beotles . larva bestles
5 | -9 - 95 100 100
10 95 95 100 100
' 20 . " 80 95 .0 100
() 3 80 85 90 90
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| Table 3.
Effect of IS0 mpray (0.5°B) upon the reproduction
of Cryptoleemus | |
Soliér.dmm  Average number of lazrvae from 10 beetles
betwean spraying! . . .
and releasas of | o - - S
Cryplolaerms I Repatition II Repetition ~ Contxol
1 - b9 510 569
5 s : L70 91
15 529 , 506 5k
30 392 483 62

Analogous results ware obtained under natural conditions in July
of 1951 at the amal1 viliag’a.of Hatsesta.

The experiments conducted ehow that during the summer Cryptolsemus

' mey be released onto plants sprayed with ISO (Ooﬁ) as early &s 15 days
after thé spraying. Ia aheltamd s0il -(greenhouses, hothouvses, etc.)
dusting sulfur must of necessity be replaced with ISO spreying.

The use of Cryptoleanus has shoun that fresing a mediwmc-eise citius
trée and a full-grown cultivated grape shrub of x@alyhxgs, by releasing
‘beetles at the ratio of 'és per troe angd 3 per grape shrub, requires a
period of 305 dayn;- During the space of time indicated the p’lant# rust
not be dusted with sulfur or spra&ed with ISO. |

If the release of Cryptolasmus onto citrus were mt.tated during tha
normal period, i. es, during the period of the first generation of the
seaside and citrus mealybugs (at end of May - beginning of Juns), when
control measures against the aiﬂve'-zy‘. mite are not yet being applied, them
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Cryptolaemus is able to free the trees of mealybugs by the beginning of
July. To safeguard the crop aéainst mite injuries, it is necessery, at
this time, to spray ISO or to dust with sulfur, When Cryptolaemus is
released sgainst the II_generation of the same mealybuge (a"& end of July),
1t is recommended that ISO be sprayed during the fivet un days of July
and that it be repeated at the beginning of Septcnbéra- On iectora of
grapes infested with mealybugs, sulfur dusting is permissible until mid-
June, in case Cryptolasmus is being applied. If necessary, the dusting
méy be repeated at the end of August.

Influence of 12 Bordeaux mixture spray upon Cryptolsemus. Under
leboratory conditions, in releasing Cryptolasmus 2} hours after spraying
with Bordeaux Mue, a slightly negative ;ffeet appeared on the fifth

day (table L)o At the end of the experiment, the difference in the
rortality rate betwsen the experiment and control did not exceed 10-15%,

o Table L
Survival of Cryptolaemus released on plants 24 hours
following the spraying with 1% Bordecaux mixture

-

Survival of Cryptolaemus (in %)
Solar days ' 3
following
releaze of Experimant Control
Cryptolaenus , : : -
Larvas Beetles Larves _Bestles
5 " T0 : 8s 100 100
10 &5 85 (¢ 100
20 6 65 70 80
30 ks 70 60
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The larvae and bestles of Cryptolaemus did not abandon the areas
sprayed with Eordeaux mixture, and they ate the mealybugs. Reproduction
and development of the beétles'ran their nomsal oourse. Development of
the mealybugs also p@Mﬁ unchanged, since Bordeaux mixture does not
stay on the wax~1ike surface of their bodies. '

The data on tsble 5 show that the offspsing of Cryptolaemus released

the first day following the spraying with Bordeaux mixture was mot quite

80 numercus as that in control. The later the beetles were released following

the spraying, the more offspring did they yleld. The same results were
obtained under field conditions. T.hua.; for example, we,on August 16, 1951,
in the City of Sochd, sprayed with Bordeaux mixture 6 meture Lenkorsn
Acacia troes which housed a large smount of Cryptolsemus larvae and bestles
relessed earlie:" for the con!trol of mealybugs. These trees were kept under
obaeivatipn until September 26, 1951, During this period no dead Crypto-.
lzemus larvae or baet‘.les’ were found either on m trees or on the ground
beneath the Acacias. The beetles developed normally and by mid-Septenber
they cleared the Acaeiaa of mealybugs. An analogous picimra was observed
on the other trees subjected to Bordeaux mixture sprayo

Thus, Bordaamt mixture spray has neither a fatal effeet on cxypt.olaema,

nor does it repel them. On the strength of this; it is permissible %o
release Cryptolaemus onto plents sprayed with 1% Bonr;ea\'ix mixture beginning
with the second day after the spraying.
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Influencs of ¥ Bordesux mixture spray upon the mm&uction
of m; laemis
Solar daye o A b ‘ 10 b
@mp- vmgpnmber_othtvaarmmbaeﬂeaA
and release of . R T
Cryptolasius I Repetition | II Répetition Control
3 198 m 58l
:5 w67 498 593
15 512 kn [
X 582 1, &0l

Influence of ansbssins-eulfate spray upon Cryptolaerus, In spraying

plants with an ansbasine-sulfate aolution (k0 go of 40Z anabasine-sulfate
and 80 g. of soap to 10 1, ox‘ vater) under laboratory conditions, there
is obm-ved a slight (not over 10%) Cryptolasms larvae end bestle

mrtality (teble 6),

Tﬁbl. 60

Snmm of c;;m‘holawms releaned onto plants one solar day following
their nm.’mg with anqbaaine-euu’ate ;ho ge of anabaaino-culfatc axﬂ

80 go of soap %o 10 1 of water)

Solar W Survival of cryptolaemn (in %)
following ; N
Cryptolasmus Etporimmt 4 Control
release : ,
| Larvee l Beetles Larvee | Beetles -
5 95 9% m |
10 8 - - 85 100 ]lgg
20 . 8o 75 %0 90
k] 80 és 90 ™
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The dcvelopmmt of Cryptolaanua continued nomally. If the relcase

‘ of Cryptolaemus vas begun on the fifth daw following the spraying, theiz'

repmmction was not affected by anabasine«sulfate (table 7) o Anabagine-
aulfate apra.ying was mt reﬂected in the v:lgor of the mealybngao

The ssme msults were obtained in ﬁeld experiments., Thus, on JuJ.y
26, 1951, 1n tho Cit,y of Sochi, 3 ma‘hxre Lenkomn Acacis trees infeated .
with seaside mealybugs were sprayed with anabasme-sulfateo At the noment
the trees were being sprayed there was.on them & large amount of Cryptolaemus
larvee. On July 1, 1951, twenty-ﬁve Cryptolaemus beetles had been relsased
on each of these tress. In July and August 1951, Cryptolaemus was developing
normmally on all Acaciss, No dead Cryptolaemus larvas were found either on
the trees or under them At the end of August the trees were cleared of
mealybugs. It was found simultaneously that sprajd.ng plants with anabasinee
sulfate not only did not kill Cryptolaemus, but it did not even repel them.

The data obtained show that Cryptolaemus may be released onto plants
sprayed with the usual dosages of anabagine=sulfats, beginning with the
fifth day after the spraying. |

- Influence of "2¢ huﬁp_ous emulsion on copperi.vitriol /sulphate/" upon

Cryptolaemus. Through observationsg of the after-effect produced on
Cryptolaemus by industrial treatment of plants with 2% butymus emulsion,
it wes established that the latter has no negative effect upon it.

After-offect of plant fumigation with hydrogen cyanide upon the

survival of Cryptolaems. For the clarification of this question, in

September 11, 1951, equash, with a IIT ard IV degree infestation of grape
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mealybugs, were fumigated with hydrogen cyanide, The fumigant, an ordinary
godium cyanide, was used at the rate of 15 go per 1 cu. m. The fumigation
took place undar a thick canvas, at a temperature of 22° C, with a LS mimute
axposures After the fumigation the msalybuge were atil:_t aliveo The next .
day the fumigated squashes were placed in gause breeders and loft wmder
natural conditions. Cryptolsemus bestles werse released into the breedeis.
In 8 days larvae appeared and in & month ~ young beetles. The Cryptolaemus
larvae in the breeders containing fumigdated squashes developed in as large
mmbers as those in control md within the same space of time. In the
first replicate, L12 Cryptolaewus larvae were obtained from 10 bestles, in
the gecond ~ 386, and in econtrol = 401, '

Ta'b'le, 7?

Influence of snabagine-gulfate spray upon the reproduction of
| Cryptolasmug : |
Average number of lsrvae from 10 beetles

Solar days : _

betwaen spraying ,

ard relcase . I Repetition I1 Repetition Contxol
1 ueL - k27 520
5 1481 465 537
15 ‘ 506 s shl
K ¢ 538 560 | 5Lk

If beetles were released onto plantes in the open, o;z the sacond day
following the fumigation with hydrogen cyanide, mo deaths were obgerved

among them.
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If the nmigatidn is conducted indoors (gresnhouses and hothouses),
it is permissible to release Cryptolaamus after the hydrogen cyanide,
ebsorbed by the indoor surface of the room and the plants, is completely
elininated, This requires spraying abundantly, with vater, the walls,
ceiling, nbor and the plants subjected to gas treatment, and a mbéoqumt
airing of the rooms for S«6 howrs. The ronoidngdvcmmum&bo
released in these rooms. -

Influencs of DDT and haxachlorcyclohexans @KHTSG Qeksakhlortsiklopeksan/

| dust upon Cryptolaemus. - For the experiment were uaad squaahes infe-ated

with grapo mealybugs dusted with DDT and GKHTSO. In gause breeders in the
ingectary, if relessed on the sacond day following the dusting with these

- C chanicaler @ustnmg the Cryptolasmus beotles died within 5 hours and the

larvas within 12, Having been releassd 5, 15, and 30 days after the dnating,
Cryptolaenus was destroyed just as quickly as it was after aul.mr dusting
(within 20 days). Cryptolasmus producsd mo progeny. In the laboratory,
during two ronths of observations, Cryptolaemus bestles remained at a
distance from squashes dusted with 5% GKRISG. Dusting with GKHTSG destroya
20% of the grape meslybugs mainly in the lst and 2nd stages of larves, during
the first 10 days following the dusting. Thus, of the 500 individuals
recorded, 191 grape mealybugs, including 168 larvae in lst and 2nd stages,
m deatroyed. We lacked the opportunity to eatab]_..iah in the open the
after-effoct of DDT and GKHTSG dusts upon Cryptolasmus, _We suppose thet

the after-effect of these dusts in the open will be less severe than in a

hbbrafbryo
C |
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Influence of thiophoa spray go.g eoncentration) upon Crypto 0

Thiophos produces good results in the control of msslybugs. Cryptolaemus,
in turn, destroys muilybuga in aress inaccessible to chemical treatment
(in ﬁnums and under the bark) and alao on Mitabearing crops. . Therefore,
it 1a cmedient- o Wp cnomdtantdy, thiophoa, Cryptolaemus and agrotechnical
measures shich wm. ensure a total elimination of the breeding places of
mealybugs. .

Our observations conductad in March of 1952 revealed that Cryptolaemus
may be xelsased on plants 20 dgys following the spraying of these plants
with thiophos (0.1% solution). In our eakpaﬁnén_t the grape mealybugs
developed well on squashes if they were inoculated 15 days after the spraying.
cmfalam beetles released on these squashes 5 days afler the inoculation
(March 16, 1952) produced as mich progeny as those on control 51aut!7, and
in the same spacs of time; On the averagi, .by Apru 1, 1952, there were
319 thriving Cryptolacma larvae obtained fm lO beetloa in the f‘.i.rst
ropncation, in the second - 280, in control - 296°

Everything outlimd above justifies the assm;on thaty; in mealybug
éontro}., the use of Cryptblq.m can be cunbin-d with the basic measures

applied for the protection of subtropical crops against pests and disesses:

apraying with IS0 (0.5°B), 2% butyrous emilaion, 1% Bordesux mixture,

ordinary uolution of anabasin%aulfatc, and nomal fumigation with cyanogas.

By obaerving the safe interval in apmtechnics of aubtmpical crops, Cryptoe
 laemus may be applied even after the use of sulfur sprayo

All-Union Scientific Research Inatitute Received at Editoriel Office
of Plant Protection April 1y, 1953 '
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" Viiianie temperatury % viashnosti
na prorastanie Konidil Phytophthoya
infestans ata.

gInfluence of Tesporatore snd Hnmidity
on the Geminstion ¢f the Conidia of
Paytophthoxe infestanszy.

Zashohite Bantendl 12 Ppo 19=-68, 1937
421 P Qup

(ﬁn Rassion)

INFLUENCE OF TEMPERATURE AND HUMIDITY ON GERMINATION
T OF PHYTOPHTHORA INFESTANS CONIDIK

Since the time of the initial study of ngtaghthom inﬁ‘esmnq
‘Dz Bary (1861) the influcnce of temperature and air humidity on
gesmination of conidia was recordsd (Jemes, Giddings and Lutmen,
1912; Melhue, 1915; Murphy, 1922 snd others).

There sre few date in regard to the influence of air humidity;
they are basaed mogstly on observations. LExperimental deata on the
influence of temperature ~re known more or less in genaral.l

In order to dovelop the prognosis indicstors of dewvelopmen?t of
Phytophthorz infestans, the purposs of this work was to study the
peculiaricies of spore gemination and to establish cardinal points
of ‘bampamﬁure and humidity.

Mathods. We kept the culture of Phyﬁopht.hem infestang, isolated
from potato leawss, for & year on fresh potafc slicesS. ALl the
éxperiments were conductéd with a 7-day culturs. Conidia from the
potato slices were traneforrad with a platinum needle to a hanging
drop in a moist chambor (deprossion slide). Water from the tap was
taken, but it was heaﬁed up ﬁo required tsmpsrature before the experi-
mante

ligter the completion of this work, a voluminous work by Crossier
(1934) appsared in the press, in which, with sufficient fulluess,
is presented the problem of the influence of msteorological factore
on germinetion of 8porss Phytephthora infsstans.
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Experimente on spore gemimaticn uvnder different temperatures
were condueted in Kivster!s multi-incubators; for continuous obs@w
vations Leitz's apparatus "Nuttle" proved extremely conven egt,
is an electric water-bath incubator with a2 glass front well.® Insids
the "Nuttle® is placed a microscope, the upper part of its tube
emerging. Such an apparatus enables continuoneg cbssrvation of the
spores under & microscope at any set tempsraturs. In experimsnts on
the influence of air humidity the spores wers kept in dessicators
with various comconiraticns of sulfuric scid. Calculations were mads
sccording to the Regnault’ scele, The following verisnts of relative
air humidity were tested: 100, 83, 62, k8, 34 and 21%.

- Similar to the procedurs during the experiments on the influence
of tempereturs, conldls were itransferred to cover glasses, not in a
water drop but en dry surfece. Then these cover glasses ware plaecsd,
on spacisl supperts insids the dessiceiors, drops of water were
depogited on the conidis and the glasses which were examinsd undew
the nierosecope were plaeced on dsprogasion sildes, after which the
molot chambors were placsd in the mulil-incubator at an 16° tempsra-
ture,

ALl the tests continued for L8 hours, bocause preliminery
expaeriments showed thet if, during 48 hours, the sporss did not.
geminate, further changes do not taks place; besides, baetaria
develop latar on which upset observations. The gemination per-
centage was calculated on the basis of & microscepie examination
of not lees than & hundred spores, but ususlly tholr numbsor was
congiderably higher. Characteristic stages were drawn wim the help
of Leita's drowing ocular /cemera Lucida j o

1. Influence of itsmpsrature on the manner of germinstion
: o?.‘ nidm

- We studied; in our expesriments, tsmpei'@%uma from 0 %o 35° ¢,
in 1-2°0 intervals., Drawings eof peculiarities in spore germimstion
gbgervad under conditions of werious temporatures are given in

- fig. 1.

2% want to uze this epportunity to exprass our thenke to the direetor

of tha Naticnal rosnigenological-radiclogical and cancer instituts,
Prof. lemenov, for the parmission to use this apparatus.

Jlandolf-Bornstein, Physikelisch-chemische Taballen.
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Fig. 1. Influence of tempsrature on manner of gémination
of spores P. infestans. A

The following types of germination of conidia wera observed:
(1) forming of germ tubes (so-called direct gemmination}; (2) orig-
inating of zoo-spores (the so-callad indireet germination} (3) the
so=-called combined gemmination which wos observed at higher tsmpsra-
tures. The firct typs of germination was obgserved within the
4=30° C. venge. The second, within the 6-21° C. range. Creapier
indicetes a lover temperaturs minimum -3°.

.~ The formation of @oo-spores took place as follows: at first
the eontemts of conidis is divided mostly in 6 parts which after
avhile emerge, moving with the help of flegella; then they stop,
become round, grow in size and gorminate. At low temperatures,
euch ae 6-8°, the zoo-spores, as a rule, germinated inside econidia
and then their germ tubes emerged from the top of the conidiz as
woll as from any point of its wall. In ons case, when at a low
temperature, conidia germinated to form zco-spores, the following
phenomenon was chserved: on 360-sporee ware formad short gexrm
tubes with a eweiling at the end similar to secondary %co-sporss. .

v Being transferred to mora favorable temporature, the "sscondary
gg 800-spores” germinated and the gemm tubs resachad normel size.

The third manner of germinaticn is the so-called combined
gormination. The germ tube which is formed at the beginning doos
not davelop later on, it produces a thickening which chenges then
inlo & secondary conidium; the latter can gemminets like &n ordinary

- conidium, producing a shool or oe-spores.

The secondary conidia usually differ morphologiecally from the
normel omes by larger sise snd & more distinetly papilla; but '
genorally speaking their form is highly varieble, As & rule thov
aya formed - omd that in 2 larps quantity « et temperatures of 2i°

%o 30° C,, but single instances were zemstimes observed at lower
temperatures as well.  The higher the temperature, the longer the
timo of their originating snd at low temperatures this period ‘
deereases. Thus at 30° C. secondary conidia are disclosed aftsr
‘72 houra, and sometimes even after 96 hours. At 26° and 24° they

appear after L8 and cometimes even 2k hours.

Thers are hypothdses that sscondary conidis represent a resting
stage, which appears under the influsnce of unfavorsble conditions.
Blackwell and Waterhouse eobserved that during early development
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stages the secondary comidls can produce a germ tube and zoo-spores,
but in dried-out media with inadequate nutrient substances, they exist
for weeks and months forming chains of conidia which gradually diminish
in gige. In the old artificial culture on potato agar {20 days old
and older) we also used to find secondary conidia but, according %o
drawings which we have, they have little similarity to the secondary
conidia obtained in water. o -

Murphy observed secondary conidia only in water when oxygen was
gradually decreasing, and he calls them hydro~conidia. De Bary (1863)
indicates that secordary conidia are formed only on the surface of a
water drop, but if they are put into water, a normal production of
200=3pores begins. . : ) S

Sgymanek (1927) refers the formation of secondary conidia %o
anomalies of direet germination. The author finds that secondary
conidia discovered, after 4 months, during the study in a drop of
glucose in Van-Tigem cell, were absolutely identical with bodies which
he found in infected tissues of potatoes and that they ere the resting
atage of the fungus.

At a 26-28° t&xberaturs, the secondary conidia geminété in k8

' hours and produce tertiary conidia, which in turn gemminate into gemm

tubes at the end of which thickenings may be formed and they are then
transformed into conidie, Due to the fact that the secondary conidia
being formed have walls no thicker than those of normal conidia, that
ro formation of additional wnutrient substances is observed in them anmd,

 finglly, due to just as rapid a formation in them of soo-sporss as in

normal conidia«swe have no. foundation to refer the secondary conidia
to tha resting stage of the fungus. In ordsr to solve this problem
definitely, it is necessary to study the viability of secondary and

tertiary conidie during a longer pericd of tims, : '

2. Critical points of temperatura 4in spore germination -

. The type of geminatian into germ tubes has a small range of
temperatures, with the lower point at L%C. and a germination percentage
gt 9.2, . . . C . . .

| (p. 82) -;Fig. 2 Eéptiog] Influvence of temporature on germingtion
L - percentage of spores of P, infegtans. :

- The higher the temperature, the higher the germination percentage,
which reaches its maximum a$ a 10-15° temperature (200%). This iz an
optimum for formalion of sooe-spores. - Still higher temperatures begin
to depress formation of zoo=-spores and. the germination percentage -
decreages. _ . :

b e
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The low germination percentage at 19~20° can be explained by
the fact that the formation of zoo=-spores is already depressed and
the germination into tules only begins to preveil. But at 21° the
geminatlon percentage begins to incresse again due to formation of
germ tubes until it reiches the second optimum at 25° (93%). This
temperature is optima! for formation of germ tubes. Betwesn 25=30°
a new decrease in gernination percentage takes place and at 32° there
is no germination. ‘

The percentagr. of sco=spore germination was not regcoxded because
it is difficult to distinguish in the mass the non-germinated soc-
spores; usually mne of them gemminate. 21° is a maximum temperature
for formation bu' not germination of 200-8pores, because their gemmi-
nation takes plase at 30° C. Crossier (193L) mentions a slightly
lower temperatu-e at which germination was still noticed—-28 » 1% is
necessary to erphasige that a 100% germination tekes place at Lemperas
tures optimal for formation of z00-spores (10415°), while the formation
of germ tube. never reaches 100%, '

The resalis which we obtainad do not coincide with data by Jones,
Giddings av: Lutman, who indicate 10-20° as an optimel temperaturs
for formaton of 200-spores and do coincide with the optimum which they
establishd for gorm tubes (about 25°). Crossier also sets the optimum
at 2I°, Agreement is noted with dats by Helhus and Murphy whose
optimun temperature for formation of zoo=spores is 10-13° and 10-15°,
accord'ng to Crossier--13®, Melhus congiders the optimal temperaturs
for f.rmation of gern tubes to be 22-23°, 4. e., lower than that obtained
in cxr testss The minimum temperature for soo~spores 18 indicoted as
5:¢’y for gemm tubes--above £°; we obaerved an opposite phenomenon,

Germination of conidie into zeo-spores tock place in a much shorier
time period than germination into germ tubes; tlma only one hour is
‘needed for formation of 200-spores at an opiimum 15° temperature, while
5 hours are needed for fomation of a gem tube st an optinal temperas-
ture.  Thia is uhat Melhug writes about it: "The Yime necessery for
germination varies in relation to tenperature, namely because to pro-
duce a germ tube more energy is needed thén to produce Zoo=gperes.® In
the experimants of the author, at a 12-1%° tempersture, the observed
germination time was 1<8 hours., The originating of soo-spores is
connected with the maturity of conidia. Tn owr tests ZO0=Spores wars
formed only in young cultures, not older than 7 days. Melhus maintains,
also, that young spores produce zoo-spores more frequently and germinate
into germ tubes less frequently.,

Caption of fig. 3. Dependence of the length of the gorm tube of
. P. infestong on temperature. (p. 83) ‘

-8
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- The length og the germ tube also depends on temperature. They
are longest at 22" C. (813 microns) which coincides with the highest
termination percentage as indicated above at corvesponding tempera=-
tures. The conneciion between the germination percentage and the.
length of the germ tube can be estsblished in cider {9~days old)
cultures. In thes: cases the germination percentage and the greatest
length of the fubei are approximately at the same temperature (2%°).
And in cages where there is germination into zoo-spores, the highest
percentage of germisation cannot pogsibly coincide with the greatest
length of the tube: The obtained data zre confirmed by Crossier: .
rapid lengthening of the gorm tubes is observed at 21~24° and the
highest germination percentage--at 21-26°,

In the light of the obtained results we come to the conclusion
that in the methods of recording germination of conidiaz P%Pghthora
infectana, the germunation should be judged aceording to the ge -
Tira percentage end not the speed of elongation of the gem tube.

The criterion of gemination percentage is conditioned by biological
peculiarities of th.s fungus. - T

- The results of the experiment in regard to the mamner of spora
germination and to ‘:ardinal points of temperature are given in table 1. -

Teble 1 (p. 83)

Mannera of ;- émimtion Temperatures - Celsius.

HATNAra oL germ ~LIRTLS| Up i | Man] FImam
Formstion of zoosepoies | 6-21 | 1013 20 6
Formation of shoots (17 ly=30 5 30 4
Formation of secondar® ¢onidia | - 24=30 228 30 | 2

3. Change of fmperétufea.

. 'The following tivt was conducted in order to clarify the effect
of temperatureg--whih are beyond the criticel onese--on zpores;
whether they destxoj the latter's viability or only inhibit the
process. of their gonination. For this purpose the spores were kept
a certain time at hgh temperatures and then were transferred to
optinel temperature;. Below is given a %able with results of the
change of temperatire from 35 to 189 (table 2).
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;Eff_'ect of super-moximum temperatures on conidia. .

Temperature- | Time of % of germination | ' length of gam
Centigrade | exposure of conidia | tubes in microns
35 2 0 0
3% ki 93 99,8
35 1 100 168;0
35 e 30 s 197,1

It was brought out that a 2li=hour exposure to 2 35° temparature
caused destruction of conidia, while a L-hour exposure to the sams
temperature was even stimulating for germination in the sense of
increase of germination percentage. Blackwell and Waterhouse (1931)
state a hypothesis that heating accelerates the maturing of conidia,
One hour of heating strongly stimulates gemination, while 30 minutes
are insufficient for stimulation. Effect of Nigh temperature of short

duration is often not lethal, while a lo
lower temperature destroys conidia.

nger exposure &t considerably

When transferred, after L8 hours, from 32° % 1%, a formation of
secondary conidie (after 48 hours) was observed.

in the majority of cases a side
Secondary conidia obtained at 2
to 15%, similar to the nommal conidia.

alternating from 20 to 30°, secondary co
sporea obteined at 9%, when transferred to 357
moving and did not germminate. Neither did th
after the return transfer to a 9°

i

of 1-2° quring L8 hours, germination is lacking,

temperature to 10°, conidia germinate in 2 diree

At high temperatures,

ermination of conidia took place.
formed zoo-spores after a transfer
When the temperature was
nidia were also obtained.

. (2ls hours), steppad

200w

@ g00=-gpores germinate
temperature. . At a low. temperature
but with a chenge of
t and indirect manner,

Thus 1t appears that sub~minimum temperature is mors readily endured
by conidia than the supra-maximum temperature.

L. Influence of air humidi ty.

The spores of Peronospora ave particularly sensitive t6 air

humidity <

Dorants experimgnts with Pa

ronospora viticola, Revas and

Verge's (1912)~with Plaamopora vitima:jéﬁg Arens’s with the sems

organiam, confirm the high sensitivitly of these organiams to air
hunidity. Aecording to McAlpine (1910), drjing out of conidia, even
for a very short perlod, completely destroys their power to germirm te.

_ Melhus does not indicate the amount of air humidity but he says
that conidia did not geminate after a 6<hour stay in the laboratory.

w T -
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: lobnig ﬁ pointa eut that conidm do mot survive when %he
drying out pmcess 1@ fast. .

 In our e:q:erimmhs conidis do not gem:.nam wlthout water even

ab a 100% air hunidity. The next problem was that of the:offsct produced
by various percentages of air hwnidmy en conldm which are in & dry
gtate. We tested their viability, or its loss, by placing conidia in
water after a certein exposure tw various gir humidities. A% the begin=
ning of the axperiment a 2h-hour exposure was chosen. Bub since the
firat tests already showed that at this pmcedure the gpores lost com~
ple*tel their viebility, it was necessary to change to shorter exposures
of 6, L and 2 houre. Later on 4t beceme clear that even theso szposure
g@riods are destructive to conidia, only tazts with a half-hour exposure
at a J00% humidity gave positive resulis, 1. e., subsequent addition of
water resulied in a small percent of germination of conidia. . Therefore.
conidis of agtsphthom infestans are extraunaly non-resistant and loss
very rapidly thoir visbility when they fall from the conidia-brarers.
These results coingide with results obtained by msny researchors who

~ obgerved the influsnee of dry air on spores of perenosporaceas, Dise
crepancy is found with experimenis by Crossiers Ths author indicates
that at 20-407 aix hmidity the ccmi.dm lost their viability after 1-—3
bours and in humid air \Sﬁ-ﬁﬁﬁ)mafwr 3@1; hou‘so |

Q 5o ._ggaf ;eul‘t.*

Numerous studiss of gpors germination mmong Perenospsracese
indicate that the youmger the conidiz the greater their powsr of
germination, Thue Rossnbaum (1917). obgserved the formation of sso=- |
spsres of Fhytophthoza cactorum only in very young cultures. -Uppal
(1926) obtalned soswspores of Phytephthors cologssise in culsures not -

. nlder then 7 days. -Accoxding %o, As%ﬁy (19207 In Faytephihora palnivors
thae. percentage of rooespore formation decigaBes with the inerszge o.s
age of cuitura. Zettler (1931) writes on Pssudoperenospora humull
that. the higher the age of spores the morse they doviabe irom whE .
cptivmm in their gemeination. Blackwell snd Waterhouse (1931), on the
basis of their observations of Fhytophthora colocasias and Fhytophthora
Pac"wm, when Zoo-sporas were fowmed in eigh%« ano wen-day culiure.

not in tuelve-doy ones) , attribube the cause of such a phenomencn
% de:*‘;,cianey in oxygen ard accumulasion oﬁ‘ pmdua'ts of mtabclmm
factors: ae:empamjnb groater age)a ,

Doran. (192?} slgo exolam the inhibition in the gemina’tmn !
process by oxygen defici iency.  However, there is more than one epinion
on. the. influence of owgen oh. germination. Murphy (1922) and kals
{1868) maintain that oxygen stimulates formation.of goo-spores and
aceording to Uppal oxygen is necessary to direct germinmation and not

.
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@ for formation of Zoo-spores. decording to Uppal's conclusions, the
process of zoo-spores formmation is only & reconstruction of pretoplasm,
while the formation of the germ tube requires energy and represents

In observing spore germination we frequenily came seross the -
phenomenon that under similar conditions conidia germinated either in
larger numbers or singly and the difference concemned the lengih ‘of the
shoots f7/:as well. We contributed such veriations to difference in
the degres of maturity of spores. For this purpose experiments wers
carried oud on germination of spores of 7Te and 9eday cultures. Ths
germination percentage in a 9-day culture lagged considerably behind
the germination of c¢onidia of a 7-day culture and the germ tubes were
~considerably shorter. It is interesting to rote, that in a S=day
culture there was usually no fowmaticn of zoo-sporess In this rogamd
thtte is a complete anslogy with the resuvlis cbtained by Rosenbaum
with tophthora cactorum, by Uppal with P hthora colocasiae and
Blaek%i'%nmwaﬂﬁouae with the same i’ungz.g 5 %xe more duDIous Secms
the fact thab DeBary obtained sco-gpores from conidia Phytophthora
infestans, which peraisted on slowly drying out leaves 0f Ghe piente
host during three weeks after maturing. It is moxe probable that on
these leaves continued formation of new conidia whieh produced zoo-
Bpores. o ' :

SUMIARY  /published. in English on p. 867
In conclusion T consider 1% my duty o express my appreciastion
%0 'Ne A. Naumova for constent guidance and advice during the work
process and to Profo Ne A. Neaumove for valusble direction and criticism.

. .
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{Plant Diseases and Environment].

Moskov, Obshch. Ispyt. Prirody,
Yoscow, 1960, 120 p. 464 G87

{In Russian)

COURSE OF. CHANGES IN SPECIES MAKE~UP OF CAUSAL AGENTS
OF DISEASES OF CULTIVATED PLANTS : :

Congiderable change took place during the last 50 years in the
make<up and development of diseases of cultivated plants grown in the
USSRo These changes took place partly due to appearance of new disceses
snd, on the other hand, due to a complete or partial disappearance of
some widespread diseases and, finally, due to increased development of
diseases little known bafore.

For example, ergot on rye lost, during recent years, its significance
&8s a disease very hamful for crops of this plant, It happened because
a systematic cleaning of the grain began to be adopted, adequate crop
rotations were introduced and weed control in the fields was carried out
in the agricultural production of the USSR. But at the same time ergot
became a most important disease of forage grasses. It{ occurred due to
specific pmpert.iag of these plant crops, as well as the difficulties in
¢leaning the grase' seeds fron sclerotia of ergot. The difficulty in
cleaning consists of the fact that the aise and weight of grass aeeds and
of sclerotia are very similar,

During recent years in various parts of the USSR was noted a very
serious damage by ergot of the following cultivated grasses in pmdnctlon
fields: timothy, miscellaneous orchard grass, red fescue grass, meadow\,
fescue grass, awnless brome grass, "bekmaniia" 5'7, Kentucky bluegrass,
rye grass, white bent grass, rootless couch graas. . \

Some grasses were so seriously affected that 20-T0 ergot spurs were
formed in one spike.
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There are different ways in which new diseases of cultivated plents
can originate. The following are the basic ones:

1) importation of diseases from other countries or other areas of
the same country;

2) transfer of perasites from some plant species to others (widening
of the plant-host circle); '

3) change of saprophytes to a parasitic mode of life.

It could probably be added that many disezses are frequently referred
to as new bacause the species mske-up of diseases of one or another ¢yop
are mot yet known. Probably the following diseases could be mentioned as
-once incorrectly referrad to the group of new diseases:

1. Bacterial canker of tomstoes {Aplanobactar michiganese Sm),,
discovered in 1936 in the Crimea and later found in many other places; at
the present time it is one of the most harmful tomato diseases.

2. Black rot of carrots (Alternaria redicina M. D. et E.) The disease
was discovered in 1933 (T. L. Dobrozrekova, 1935) in the Leningrad area.
At the present time it is one of the causes of mess destruction of carrot
seeds in many aress of the USSR. ' '

3. Brown spottineas and "stresk” of tomatoes were once considered as
new diseases, MNow they are very widespread.

_ U. Mosaic of winter wheat is considered to be a very widesproad
disease, Howsver it wag not described until 1936 (V. K. Zeshurilo and
M. Vo Gbi‘lenko Y 1937) [] : ’ .

5. Typhulosis of wheat (Typhula Ttoana Imai) wes firet found by
Lo Mo Koghewnikova (1947) in the Pemza oblast. In reality this disease wag
more widespread., : o

All the enumerated diseases were knoun for a long time, but they were
attributed to wrong causes., Thus it was conaidered that the reason for the
dwarfing of wheat lies in the freezing of the tillering node. In reality
this diseaae 18 caused by a specific virus, Iriticum virus 8 Zaghurilo et
Sitnicova. ’ .

No doubt that Typhula of wheats was earlier confused with the destruction
of winter crops by Sclerotinia, which hes similar symptomse

5‘2'::5
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In 1942, in the Arkhangel®sk oblast', W, A. Naumov (1948) described

a new disease of rye caused by the fungus Sclerospora secalina N. N. The
symptoms of the disease are very similar to other causal agents of spotti-
nesaes of rye. Undoubtedly the disease was overlooked up to now. It was
not fourd in any other places and the narrow specificity of the agent does
not make it possible to consider its crossing to rye from other plants,
Apparently this disease is of local importance ard perhaps its area of
natural distribution is limited, '

Due to insufficient study of diseases of coriander and anise, N. Ao
Riakhovakit once (1935) referred to the cercomporosis (Cercospora coriandri
N. Rjach,) and rust (Puccinia pimpinella Mard.) as new diseases of thaeag
crops. o

Quite frequently it 1s not possible to judge the origin of soma
disease or other from published data.® It happens bscause some authors
1imit themselves to statements of the exisience of a disease, not going

'~ any deeper into the analysis of conditiong accompanying its appearance.

For exsmple, A. M. Eremeeva (1938) describes in an interesting note 2 new
digease of cotton caused by the fungus Robillardia gossypil Erem. According
to the author it is a specles new to science. However it iz not clear how
it became established on cotten., It ecould be supposed that we are dealing
with the adjustment of a fungus to & new host. Apparently, however, the
fungus develops on weakened and even dying plonts. In any cass, A. Mo
Eremeeva found it azmong plants perishing from Rhizoctonia bataticola (Taub.)
Butl. . :

Similarly, N. A. Cheremisinov (1939), describing new species of fungi
which cause spotitiness of leaves of tau saghyz, did not even compare them
‘with fungl of related wild=-growing plants, A{ the seme tims species of the
same genera parasitize wild gpecies of Scorsonara (Pyllosticta scorgonsra
Pas. and other species).

In this regard, of great value are the works of K. E. Murgshkingkii
(1935, 1947), in which he analyzes the origin and 2lso follows wp the fate
of all the newly appearing plant diseases in Siberie. Similarly valuable
are the works of A. A. Babaian (1949) on nevw plant diseases in Armenia.
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Importation of discases from other countries or from
' some areas of thae USSR into others.

We can point out the following diseases which, among others, were
imported at different times into our country: American mildew of goose-~
berries (1900), mildew of spindle trees (1900), mildew of oak (1910), rust
}og sunflowers (1866-1869), infecticus drying out of lemons (1936), Fhytophthora
of potatoes. '

All these diseasss entering new areas became very widely apread.

From other areas of our country were imported anthracnose of ths gourd
femily into the Omsk and Moscow oblasts, common amit of corn (Omsk oblaat'),
smut diseases of brome grass and Americsn couch grass, twisting of cotton
leaves (Armenia, A. A. Babalan, 1949), spottiness of pea leaves (Septor
pisi Westd.), epple scab (Omsk oblast!, 1939-1940) and many others. P. Ne
Davydo¥ points out the importation to the Altai of the fungus from the
family of Phallaceae (Clathrus cancellatus Tournef,), probably with fragments
of soil which clugg to the planting material raoceived by the Altai fruit
and berry station™/. Without continuing this 1ist it{ is geen clearly that
cases of transfer of disesses from some areas into others is a frequent
occurrence. Therefore serioues attention should be pald in transporting
sced and planting material to its phytopathological examinationm, taki.ngz)
measures for disinfection of seeds or liquidation of diseased seedlings®’.

- Transfer of parasitez from some gspecies of plants to others..

The esteblishing of facts of tranafer of parasites from some species
of plants to others is important not only from point of view of explanation
of appearance of new diseases, but also for the study of the problems
connected with the evolution of parasitimm. Unfortunately there are not
enough experimental data. Nevertheless it is frequently possible to prove
the fact of crossing over by analyzing the conditicns of disease appearance
and the course of diseases of cloaely related plants.

15Dav;ydov, P. N.==Foreign guests. Priroda,.6, 1950. The fungus was found
in hothouses.

2) I. V. Michurin also pointed out the danger of importing diseases and
pests, He wrote in one of his works: “We take a risk of transferring
into our gardens the contemination by msny pests, as it took place with
the mildew Sphasrotheca mors-uvas, which affected all the varietiss of
gooseberries in our gardens.” (Selected writings, 1948, p. 395).
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Exverimentally vprovsn e the transfer of the rust fungue (Puccinia
vseruoa) from the wild Centaures - Scablosa to safflower. Numsrous ars
the ecases when ruat fungl erossed from wild-groving grasses e cultivated
ones. XK. E. Murashkinse'di (1935) deecribes s case of transfer of
Uzomyges aitramll to Sovhora J anonics imported ¢o the Omsk oblast?,

A. A. Babalan (1949) deccribee several cases of transfer of mildew
fungl from one svecies of plants to others. Thus according %o his
ovinion wildew fungt crossed from other nlant epeciss %o potatoas,
veanuts, flax. .

A, 5. Dendarteev (1945) observed damags to potatoes by Ysoenikd®
[,; browm edible mushroom/ Araricue malleus in eections proviously
oceunied by timbar. K. E. Marashkinskii (19735-1047) describea
nigration of Ascochvis winodes from neas to sifalfe, Deldinia
concentrica - from ¢imber o awvie tress, mildew - to atravberry
fron some other plants. '

The grossing from some epecies of vlante to othera ie conditlonsd
by varticularly faverable conditions which ect deprassingly omn the
host tut not on the naresite, We described earlier (19L6) that wheat
varieties resfistant ¢o mildew bocowns highly suecsniible to 4¢ wvhen

. there is a deficiency of so0il moisture, These conditions camnot de
always reproduced in an expariment {perhaps ¢t &3 net even alwvays
poesible to determine them exactly). Therefors, the experimental
checking freguently does not cenfirm $he fect of migration. I¢ scems
to us that serious cutbreake of brown rust of wheat in ths
Zapoliartie described by L. S. Gutner and M, K. Khokhriakov
(1040) mre dus to such & croseing of the fungus from wild-groving
grasens, L¢ is bhard to assume the migretion of uredosporss of this
fungus into Zapoliariie from areas farther eouth. :

Tris explaine glso the appearance of mildew on cotton in Middle
Asia in 1929 and in 1946-1947. In 1929 the first case of cressing
of fungus %o cotton was observed, Howaver, 10 @mmg?’ did not
cstablich 1%self on the new host, Them & second indenendent transfer
took place, not connected with She firat one, and 1t led ¢o an
outdbreak of the diseass in 1944,

Mildew of notato belongs %o the sams dicease group. The fach
of {tes annsarance on votatoss was registersd by S. Iu. Shonbasl! as
early as IS135 and 1925 4n the Astrakhan® oblaet?. The diesase was
not develoned thers sny further. Such a long interval betveen two
cages of awmearancas of the fungus is due srch ¢ime to new cyossing
ever of the fungus from one host %o ano ther,

. : e B o
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In 1044 mildew on potatoes apneared in Armenia., It develomed
there only in the conidial stage. A. A. Babaian aseumes that it
crossed to potatoes from other plants.

Regently E. A, Osnitskaia (1950) described a new (for the Moscow
oblasti) cabbage disease - "ysllow:' which, according to her ovinion,
{s Geusad by the funsus Fusarium cmglutinans Wr. Pointing out that
cabbe o yellows avoeared in hot-hoiises, where rubbish from the city
dumos was used for fertiliizer, ¥, A, Osnitskaia assumes that ™. . . it
is just rudbbish which presenis a source of infection."

However; Fusarium conglutinans on cabbage is not registered
anywhere in the USSR. 1f that is the case, how did it get into the
rubbish? It should be pointed out that the same species (but a
different form) affects asters in the Moscow oblasti, It is possible
that the fungus crossed to cabbage from asters or other plants, It
can bs also supnosad that Yugarium conglutinans occurred before on
cabbage but was overlooked. This is indicated in the work by N. N,
Viadimirekaia (1940) who studied fusariosis on cabbage seedlings.

We note that the fungus which *he igolated affected a series of
other vlants besides cabbageol'

} A widening of the host cycle of broom-rape takes place all ¢he
; time. These plants began lately to parasitize tau- and kok-saghys
(1. 0. Beilin, 1047), anisette /anise 1/(K. 1. Osipov, 196).

We think that the transfer from certain species of plants to
others takes nlace quite extensively, even among narrowly-svecialized
varasites, This crossing is conditioned by exterior factors which
bring the plants into a slate of suscentibility and deprive them
of their natural nrotective properiies.

[ of saprophytes to a parasitic mode of life

. In nature a process takes place all the time of adjustnment of
saprophytic organisms to feeding on living plants. It takes place
among bacteria as well as among fungi, The following cases of plants
parasitised by saoronhytic bacteria are known:

L)Not excluded is also the possibility that in the glven case we are
dealing with a saprophytic form of Fuearium which adjusted itself
to varasitism.

-6 -
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A nearly parasitic species of Melanospora betse Panas was disclosed
in hollows of suzar beets together with Fusarium (V. T. Panasenko, 1938).
But generally speadng the revreacntatives of thie genue delong o
saprophytes vhich develop in the eoil or on rotting rewaine of plantal)
Probably in ¢thias cese wa have the first stege of adjustment of the fungms
to nerasitizing 1iving nlant@

Thus the process of adjustment of saprophytes ¢o msﬁtie mode of
iifo 1s rather widoly sproad. This transition ie furtheesd, first of
all, by currounding factors. '

p_®

The fate of newly apnémring’ plant diseasec can vary. It depends
on qutsids facltors, favorabdle or unfavorable, for the develowmsnt of the
disease, on nan's activity, on resigtance of Che plan%«ah@s%., Following
sases are possible: .

3. Newly appearad diseasos can disavvesr again, Thie can oceur
bsosuse men liquidated the nusleus of this disedse, or bessuse the
parasite did not find conditiom favorable for m@ development,

in 1990 O, 3B, Natnl“ina (1991) discoversd a vory Qangems
flax disemse - "pasmo® ngg%gig Jinicols (Speg) Gariei. The

nucleus of this diocease was Liquidated and 1t was not dissovered
anywhere else in the USSR

In 1@‘3’7 we found in the Voronezh obla~t' damage %o wheat by the

fongues Bil@h@mm alovecuri Tr. All the diseased <vikes ware
destroved. During the following yeare {10738-1941) the diseaze was
not found anymore.,

in 1930 R, Dshelalov (1935) dfscovered wet smut of harley in
Anerbatdehan (Tilletie panisii Bub. et Ranojevie). After that no
. one found this funpgus cither there or in other places.

Lione of smecies of thie goenus is varasitizing fungl (M. varasi¢icus)
and the M. interae ceuses rotiing of rocts and stem centers of tomatoes,
S, ¥, Yorochkovseli (1948, 0, 45, 1A3) thinks that M2 betas parasitiszes
not the beet but = funguis of the genue Fusariumo ' .

Z»A'onamntiv it i3 not wossiblo (o draw a sharv line batwosn varasttes
and saprovhytes. Alwmost esvery savronhytic speciss, under certein
conditions, can go over tc foeding on living tissuss, 4.e., become
2 narasits, Destrustion eof young growihes of wheat, corn and cotton
from fungl of the genus Peniciiliium - obvious saprovhvtes -~ has besn
nown .,
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In 1946, also there, a focus of %uberculosie diseamse of olives
(Bact. Savastanci Sm, et Tows,) was destroyedl

To such onee-occuning diseases could be referred also the brown
bacteriosis of wheat (Bact, nisrofaciens Ghod.) descrited by ¥. A.
Khodarovskii in the Volga region and not found anvvhere else, It s
not quite clear what exnlaing the lack of information on spresding of
this disease in other vimeces. 1t is poseibly connected with localization
of the warasite in only this area or it can be exvlained by negligencs
of the explorers. This disease is noticesble only on seeds afier the
threshing. '

it is alac ‘mown that a change of varistal eommosition of one or
enother crov ean lead to disavpearance of diseases soread among them.
Very intereating data vertaining to thie vroblem are glven by A, I.-
Solov'iewa {1040), 1In 1948 A.. A, Babaian and D, N. Teterevnikove-Babaisn
discovered in Middle Asla a digease of the Asiatic cotton (Gossypium
hirsutum [according to (‘allahaﬂ ) caused by the fungus Fusarium
Bucharicum Jacz. When the fmaza" - Asiatic cotton - was not cultivated
any more, this disease disappearaed.

Seveml vears ago in 'Padsshikistan and Uzbokiatan appearsd a new
disesse of the Fgyptian cotton - the Fusarium wilt. After revlecing
nonresistant varieties by varieties resistant to this disease ~ the
latter has almost disanpearaed.

2. Newly discovered dﬁeeaaea can take a mass charaeter by be@oming
widely eoread diseases of one or smother erep. To such can be referrad
the Macrosnorium lallemantise Chochr., which was describded in 1934 by
M, K, Rhokhrimicov and which at the present ¢time hecame an agent of an
epidomic disease of "lallemantis®,

Probably in the thirties the infectious drying out of lemons
{Deuterophoma tracheifilla) was imported into our country, By the
middle of the forties the dinease became one of the most harmful cnes
for this croo (L. A. Konchaveli and K. G, Gilmshvili, 1047),

To the same group could be referred also the Amsrican mildew of
goosoherry, immorded here in 1900, which very zapidly almost entirely
eliminated the enltivation of this vlant. It should bs veinted out
that during recent ysars sn mdjustment of zoossberries to the fungus
took mlace and in connection with 4¢ its damapge by mildew decreased,
The edjustment nrogsss seemrs o have ta'tan nlace in the following
manner: at the time when the fungus came to this country i¢ found

)11lustrated manual on pests and diseases of external quaran%ims.,
1948, Po 218.
g{' 4)

4
s _
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gooseberry varieties very susceptible to it. Thie led %o a most severe
flare-un of the disease and & mass destruction of nonresistan{ plants.
But during the procese of aggressive atteck of the fungue on plants e
natural selection of more resistant varietise took nlace, aided by man
vho dastroyed the most seriously affected bushes. All the viahls nilants
wers preserved for 50 yeare and since at thal time the viability was
dotermined by the resistencs to mildew, -~ they were slso the more
rosigtant ones, At the same time all the suseeptible plants were
perishing., It led finally to & less sericus affection of gooseberriecs
at the pregent ¢ime. In addition %0 21l that, raliadle control measurss
were developed (works by A. S. Bondartsev, T. B. Barbarin, S. L. Strelin,
M, V. Gorlenks) which ars very effective at the present time becanss they
are avnlled to more resigtant varieties. I%¢ is kmown that every messurs
is wmore sffective thes mors the variety being protected is reesistant.

Mags development of newly imported varasites is altogether a quite
general ogcurrence and s connected with the faect that the parasite
comes in contact with plante not adjusted to it¢.

In introducing new plants or varietias for cultivation a mass
daveloovment can %ake vplesse of diseases vhich up to then were not known
or not widsely epread. For example, rust of safflower (Pugeinis vsryucs
Thum, ), which ¢rossed $o this crov from the pink cornflower, became an
epldenic disense of this plant. We were convineed of i1t when we
sxamined the safflower fields 'in Kasakhstan.

. Greatly develoned on branched wvheat ie the fungus Septoris ncdorum
Berk., whieh only slightly affects other whesat apscies.

3., Nowly appsared digesses do not develop extensively, but do not
disappoer either. They go over to the group of rarely found diseases of
one or snother crop. Sometimes mora or lees considerabls flare-ups of
these diseases can %ake place. There are many disecases belonging ¢o this
grsup, for example, FPhoma solanicols Pr. et Del, on potatoes develops
only during cortain years, 1944 was sueh & year. In other ysars it
could be found only by carrying out svecial searchse., Here belong
probably also verforated spotliness of beets, caused by bacteris,
rildev of flax, ecab of cherriss, spottiness of apnle leaves caused by
the fungus Hendersoniz meli Thum., pseudo-nildew of beets.

ﬂa.@_

0f ¢remendous interest is the probdlem of study of make-up of
disecases of plants being introduced for cultivation in one or another
area, Such kind of meterial opens to a certsin degree the curtain
over the procese of formation of pathogenie fiora of one or ancther
cultivated plant.

= 10 -
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When a plant moves into new areas or wild-growing plants are
introduced %o cultivation, the process of formation of vathogenic flora
can oroceed by the following ways:

1. Part of the diseases is imported with the seeds or planting
material from areas of old cultivation or from places of natural growth,
The develcvnent degree of the imvorted diseases in new areas dapends
or external Tactors. Thay might oither disappear or, to the ecnirary,
become more harmful than in o0ld arésms.

2. If 4in the new cultivation aress clogely related vlants arc
grown or ars in a wild-growing state, then the crossing of nart or all
the disease agenta from these plante to the newly introduced ones is
vossidle.

3. XIf ¢he viants find conditions unfavorable for them in the new
cultivation aress, then it is vos~ible that a seriee of sarrophytic
svecies will melte an adjustmant to narasitize thenm.

The more unfavorable the ccnditions are, ths more the plant wiil
suffer from saprophytee and parasites from other plante which will be
ad.mating themselves to the nev olant,

This can ba illustrated by a series of exawples.

, During the thirties, root rubber-yielding nlants taweaghyz and
#ok-saghys, which un to then were known enly in a wild statao were
introduced to cultivation,

Alrost 20 years of studying the diseases of thosa plants make it
_posaible to estadlish the origin of each one of them and therefore to
visualize the general victura of formation of ths pathogenic flora
of thesa nlants.

Discases of tau-saghys, spread at the present ime, are of
following eripino‘

1. Digeases imported with seeds or by some other way from
natural growlng placee:

8) Black necrosis (Bact, necrosis Xalin.)} spread widely with

geeds whersver  tau-saghyz settlod. The disease is found under natural
growﬁnconditions and damages the ecrop greatly.

LY, Mildew {Leveiliula teurica ¥, tau-saghyei M. Cherem.) is so

far imuoreed only to fields located in areas adjoining the natural

w 1Y =
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growths and is widely spread in the latter as well. The damage in some
sectionasis very great {N. A, Cheremisinov, 199),

2. Diseases transferrad from other vnlants.

a) Rhisoctoninsis (Rhizoctonia violaces Tul), The fungus croosed
to tau-saghyz from other crops, vpoessibly from ¢ths sugar best., A. M,
Shvorneva (1940) found on teu-saghyz a verfect stage of this fungus -
Heljcobasidium nurpureum (Tul.) Pat. Ssrious damage by Rhizectonia
took placs in s number of plantations in Kazakhetan,

' b) Selerotinia (Sclerotinia Libertiana ¥uckl.). The fungue
causes root rot. I{ crossed to tau-saghyz from the sunflower where
it is oné of the most important varasites. That the transfer is raally
from this crom 48 indicated by the circumstance that the distridutiecn
areas of the selerotinia root rot of tau-saghyz coincide with areas of
sunflower cultivation (N, A, Cheremisinov, 19%9),

€) 3Broom rape {Orobanche cummne Wellr. and O. ramosa L.) croesed
| to tau-saghyz - the firet snecies from sunflowers, the second from hemo.
‘It is votential as a mase varasite of tau-saghyz (2. G, Beilin, 1940),

d) Septorfosis (Septoris tau.segvel N. Cheram.) and phyllostictosis
o (Phyllosticta tau-ssgvei N. Cherem.)., It is vossible that they crossed
over from wild epecies of Sgorsonera., At least S. T. Rostovtsev (1908)
voints out Phyllosticts Scorsonerae Pass, on wild vnlants.

3. Diseasas originating due to unfavorsble conditions of cultivation.

| Here belong root rot or maceration of root. Causs of this disease -
inadequate aeration of acil and light freezing of the root neck (see

the details of this disease on », 112). . :

Formation of disesse make-up of kol-ssghys proceeded in the following
manner: : . :

1. Dimaases' imorted from natural growths:i

a) Black necrosis (Bact, necrosis Kelin).  Soreads everywhers
with lok-saghvs cultivation (M. V. Gorlenko, 1047); '

b} Rust (Puceinis taraxast f. kok-ssghysd Zalceva). A, A. Zaitceva
{1948) considers rust on kok-saghye to be & microorganism svecie for this
plant vhich came to the plantation from areas of natural growth vhare the
digease is gpresd. Howaver, & mase distribution of the disemse in a
short time in new vliaces sveaks rather of a local character of the
infection. Tu. Smareds (1947) refers it to the epecies Puccinia taraxael
Plowr., not semarating it as an individual variant. The oroblem is
subject to chaecking.

~ 12 -
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2. Disemses trancferrsd from other planta:

a) Regwort (Senecic Jacoboem, acc. to Gallsham) /7zheltukha ¥/
of kok-saghys crossed to this plant from dandelion on which it is very
widespread, It¢s sigrificance §is very Freats '

©) Snottiness of leaves - ramuleriosis (Ramularin tarsxsel) ig of
the same origin as the preceding guvecies., Its significancs is slights

¢) Mildew (Sohserothecs fuliminea £, teraxaci) is widely epresd on
the common and other dandelions Zrom which 1t crossed to kok-saghwa;

d) Gray rot of heads - result of .enlarging of ¢he host range of
the mul&ig%oxi@ fungus Botrytis cinerea Pers.;

o) “Zarasiliz* [broom rave I/ {oyobanche cumana, 0. ramoga) ceme
%o kok-saghys frou sunflovers or hemp. So fay the parasite hae no muse
develepment on keo'-saghys (T, G. Bsilin, 1047), '

3. Diseasss connected with unfavoradle condilions for plang
davelopment.

Infertility ~f heads with the ensuing vopuletion of the dead basketa
vith various fungi. chiefly Botrytis eineres Pers,, Alternaria ap. Stince
kok-saghyz 1e wolllinated by insects, in their abeonce the seeds do not
germinate and the hoade dle_off, Vhen there are large vlentations of
kole-eaghyz and the number Ei‘ flighte 37 of inseet is inadeguate, for
examole , during rainy weather, then thers are not snough insect-pollinations,
vart of the heasds nel pollinated, diss off and ie novulated by fangi.

The fewsr nollinatora there are the more infertile basketis.,

.‘55 e B

During recent ynars, in. the non-blask-earth sone of the USSR, the
cultivation of Cucurbitae - watermelons and melons bezan,  Up o that
tims, in the same aveas, only puapking and cucumbers of the gourd
family wers cultivated, It wae natursl ¢o expect & transfer of &
number of diseases from thsse crops %o melons and watermelons; and
it ookt vlege. In 1949 ¥, P, Tsrail'con carriad out at oup suggestion
an investimiion of diseases of Cucurbitae srove in the Moscow oblasi!,
As a result of this work the follcwing diseases of melone and cucumbers
vers exposed: (p.29) : '

- 13 -
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que of diazenss

Name of causal epgent

Origin of diaesce

Anthracnose
Root rot

Fasariosis of fruits

‘Brown snottiness of .

frutts

White rot of frults

Mildew {only on maslonsg)

Momsic

Colletotrichum oligochaetumi

Fusarium oxysvorum

Fusariur solani

Scolecotrichum melephtorum

Prili. et Del.

Scl. rotinia Libertiana
Linck.

Eryainhe cichoracenrum
Svhaerothece fuligines

o

Imoorted with aseads
Transferred from other
-plante

‘I‘mnafgrred from other
plants

Transferred from
cucumhers

Teansferrcd from other
plants

Tronsferped from
cucumbers and pumpkins

Transferred from -

cucunbers and vumpkins

Almoat a1l the molon and watermaicn diseages in ¢he léés@w oblasd!’
aro of local origin, ’ '

The anaiysis of melon and watermelon seede arriwing in the Moscow
oblaet’ from diffarent spots in ths USSR and carried out by V. ¥,
T'arailison in the spring of 1949 and 1950, showed that there were no
pathogonic organisms (in the catches which were analyszed), With the
only oxsception of anthracnese. A. S. Pimenova (1949) assunes
corractly ®*. . . that anthracnogsof melons and cucumbers venotrates
into arcae farther north simltaneously with these Srops.

. The imported character of anthracnose is indicated by the fact
that 1t 1s found only in two (0f the investigated) points which arc
close to each other. On the gourd family sprsed in the Moscow oblaet®
{cucunbers, vumokin, squash) anthracnosis is not found (A. S. Pimenova,
1049 5 B, A, Gerseimov and B, A. Osnitskeia, ~1048). K. E. Marsshiinskii
{2947) describee cases of importation of anthracnoss with sseds into the
Omsk oblast!. Xater on the dissage disamvearsd there. '

The following facte vrove the local origin of almost all the
diseases of melons snd cucumbers which are spread in the Moscow oblesi’.

1. Fuearium solani u, Sclerotinia Libsrtisna are multdtoxic
micro-organisme which develon in varions substrata., There is no basis
to assume that specific forms of these fungi will develop on fruits of
melons. : _

v 3 e
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2, The vaseibility of infection of various fruiis of the gour-.

family with the fungus Sgolecotrichum melevhtorum i¢ proved by
experiments of Tu. ¥. Schneider (2049}, :

3. Cross inoculation with mildew of cucumbers, melons, purikine
and squash was carried out in cur laboratory By E. S, Bagenove. According
to her data only watormelon was not infected by mildew taken foom
cucumbers, The disesse was not found on them in nature eith Lo

4, Mosalc of the gourd family readily {nfestedl all ¢da representatives
of these families (A. M, Vovl, 1942}, '

I% 1s not clear from which plants Fusarium, whis} causes root rot,
crossad to melons. There is no doubt that the diserce is of locel origin.
It is indicated by 1ts general spremding and ma:s aifection of plants
the very first years after sowing of nsione and watormelons, as well as
by the lack of this fungus on ecede which arrive in the Moscow oblast’
from other aress. Howsver, on cucumbers and puinkiie 4n the Moscow
cblant’ the Fusarium root rot was not widely syread. Besides thay, tha
fungue species which V. ¥, israilison isolated and which causes root
rot (¥us. oxyeporum), is different from specics wh'ch affect similar
vlents in other places (S. A. Avakian, 1949; ‘bdigin, 199%). :

Tuearium oxysporum affescts votatoes and is found on these nlante
in the Moscow oblast!. But generally epeakiiz 1t is 2 multi~toxic
svecies, its forms - discovered or melons ari watermelons - are
parasites of seedlings of pine, tomato and 1iny other nlants, It 4s
voseible that the fungus crossed ¢ver from the melon to potatoes.

V. F. Israil’son’s exporimente showed hat Fus. oxyevorum can
1ive in the soil like a saprcphyte. That nrobably accounts for this
assurption: while in the goil the fungus frund a particularly
susceotible host and cauced its mess disemas.

Usually the root rot and wilt of the gurd family is caused by
Fusarium bulbigsnum from which the epecies mich affects the gourd
family in the Moscow oblast’ differs in lees abundant spores.

There are no widoly eprend representatives of the gourd family in
the wild-growing flora of the Moscow ablast'., Therefore, the formation
of the commosition of disenses of melons and watermelons was due
basically to their crossing from related eunitivated nlanis.

LI
When the sugar beet moved to the eastern arsps of the USSR, the

make-up of diseases of this crov in the new areas wae difforent from
that in the basie areas of 1ts cultivation. Hildew took the fires

- 15 -
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’ place among digeasee of grown plants. In the Baropean USSR thig disense
develops sporadically (V. P, Murav'iev, 1938). Thorefore, i¢ is hardly
possible to suvnose an imported character of this disease., It could
rather be considered thet the disesse vpassed over to sugar beets from
some local cultivated or wild-growing plants. - Similar 1s the origin
of thig digease in Turkmenia {A. A. Bogoiaviensiii, 1044),

The vrincinal ceuse of disease of sugar best sprouts ie the fungua
Rhizoctonia Adercholdil widespread in the soile of Middle Asis and which
causes root rot of cotton sprouts and of some weeds, Tven the nake-up
of orgenisns causing rotting of sugar beets in the "Xagat" /mounds for
etoring tuberg/ in Middle Aeta 1s different from that in the old arcas
of best-sowing, Firet of all the main agent of “"Kagat® rot is
migeing ~ the fungus Botrytis cinerea. The climatic conditione turned
out to be unfavorable for ita dsvelopment, To replace 1t came epecies
of the genus Fusarium (probably local forms) 1) and ‘Rhigopus nigricens,
The rot caused by the latter fungus is widely evread in Uszbelkestan,
vrobebly because this varasite likes heat very much.

Ammarently the make-un of diseases of sugar beei in Middle Asle ie
aleo of locel origin.  Its difference from the meke-up of diseasca of
the same plant in other areas of our country is determined by specific
ciimatic conditions which do no¢ allow the dovelopment of many widely
snread diseages of sugar beaots (f@r example cercoeporiosis, caused by

the fungus Cercospora beticola).

. Local varasites will frequently present a much greater threat %o
newly introducad srops in one or anothor area, than the ones they
brought with ¢hem, The former can cause right away a mass affection
on a largo torritory. Thic makes the control of them rather difficuls
from the very bhegimning., On the contrary, the imported diseases forn
at first amsll loeci end 1¢ is quite vossible to liquidate them. Exivems
vigliance and attcntion have to be axercised in those cases as well,
particularly during the first stagos of introdustion of a crop, Of
great importance 1s a thorough examinaticn of the sowing and planting
natorial which makes it vossidble te liquidate the disnase bafore §¢.
striices the field. ‘ ‘

A. T. Solov'ieva (1949) fs quite right when she writee: "Renocuncing
old notione - to study only the harmful diseases - the phytepathologists
have to carry out most profound research on nev diseases and have to pay
particuiar attention to factors which sscompany ¢he reproducing varasites.
This allows to determine the danger potentialities of the now diseasc ?nd
to liquidata or mivpress it at the very hegimning of its supearance®.?

1’?9.:1ﬁlowmo T. 5, « "Ragrt" rot of sugar best in Uzbekestan, Dok},
AN UaSSR. 5, 1948 .

2)X1xth pleminm of ‘the plant protection section at the VASKWNYL. Theses
. of revorts, III, Stalinabad, 1949, p. 1.
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G_Ol'laﬂkﬂg B, Vo,

Bolezni rastenii i Vneshniaia
Srada,

[Plent Ditenses and Eavironmont)
Béoskov‘b Obshsh, lepyt. Prirody,

Moscow, 1960, 120 p.
464 G67

{In Ruseicon)

Notes on biology ;ﬁt rust fungi on cereals.

A very great deal has beeh wpritten about rusi fung. on grain € y
cer2sls and it would seem difficult to estsblish anything new e

concerning their biclogy. Howaver, bilological psculiavitiss of
an organism are not scmething psrmanent, set once and for alweys,
They will change depending on changes in surrounding conditions.
And i talicing about parasitic crganismse~thers always takes plece
© & eljusting of ths fungus to biological peculiarition of the
plant-host, That it is veally so, we showed with sufficient
‘detall in relation to the ceusal agent of mildew of wheat (sse the
precsding sectien), ' '

In the present setiion we wented to ehoi the adjustment
properties of fungi which causs brown rust of wheat and stem rust
of rye, | o

% #
4

In 1926, L. F. Rusakov esteblished for the first time the
fact of over-wintering of brown rust in-vintar crop Plantings, Lo
‘Subsequant works carried out by a mumber: of researchems demon- |
strated that such over-wintering process of the mentioned fungus (*)
is almost mniqua. The intermodiate host of this rust - "vasilistniky
=y discovered in 1923 by A. M. Bremcova, pleys an insignificant
role in ghe dovelopment of this rust. Blological analysis of
*gditalii® de‘veloping» on "vasilistnik", which we carried out in the
Voronesh oblast and V, A, Brysgalova in Rest Siberia, showed that
in the majority of casss they belong 1o species not affecting
vhaat. :

O : (*} Thalictrum sp. _
{**) misprint in original, should be "ascidia®
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Az to hiberastion in winker crop plantings--the highsst
devalopmant of brown rast fakes pime in gress c:f greatest conw
centraticen of winizr whead,

Thue in areas wh@m ‘there are winter and spring whaafa;zsﬁ, She
devslopment of this fungus is quite satisfactorily explained withe
out the presence of the intermediate hosé, However, we stlll
have areas where there were slmost o winter wheats., Noverthaless
a éavalem@n‘% ef brove rust btook place there, How then doss the
annual regensrotion of the fungus cccur there?

V. &, Bryzgalovals works (1937) indicate, thab there is in
Eest Siberia a specific intemmediate host of browm mizt - Toopyrum
fumarioides, In the cycle of its development the fungus passss
neccssarily through the formation of the ascidial stage on the
mentioned plant. Such difference in the biology of the same
apscies depends en varj.tms paculi.arz.ties in the development of the
plant-host,

'.Tn sreas of winter wheat cultivation the most visble forms

ars those which develop only on the maln hest, %“Vasilisinik® is

found pavsly in the fields and. m@sm?ore could rot ba the ¢ause éf
mass rush demlapmnb,

In ovoas of om:f spring wheat culbivation tkm*a Ware 1o
pocsibilities for & mass development of the fungm in upede-

. stage only, There forms are more visble which form sbundantly

telsuto-stage and devalop with transmissal through an intsmmediate

host. Evan morg=-the place of mess formabion of Seditsii®
5&@@1@1@7 proved %o b@ nod the “vasilistnil?, but a weed

leshchitsa® (Isop fumarioides), App&mn*&ly the adjustment
properties of the 6 bocome sufficiently olearly outlinsd,
f:b <%

45

Among the many forms of stem rust of csreala, that which
affects rye ic most widely epread, And the development of the
stem rust of rye is not comnected with the pregence of ihe lntsp~
mediate host-barderry - in the seme dogrse @z i% is in tho fungus
which affects wheat, We expressed a hypothesis on over-wintaring
of this apecies on rye ami on weeds which are affected by the seme
form a3 rye.

In 1949-50 the student L. . Borisova wes engaged in  studios
of this problem in our mbommx*y Her work d@mmtrated thab
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, (In part)
pps 108-111
Bys
, | Ao Antik
the uredo~-spores of stem rust of rye ratain y*iabilita? during the
entire winter psriod se=hibernating®Btess of zye and couch graﬁa.
Theso data appesr in the figwre on p. 111, .
Thus the uredo-spores of the rye form, aﬁ;}uated thsmselves
to preservation of viability &t low temperadtures, Therefore this
form otcurs so widely. Bubt that iz not all. Study of apeciali-~
sation of verious forms of this mgmo species showed thad rye can
be affected by all the forms of stem rush which are spread in bhe
Moscow oblast. (tsble 1),
Ieble 1 (p. 110)
Specialisatieon of various foma of sten rust in the Moscow oblasth
(data by L. N. Borisova, 19L43}.
' Affeciod cereals -
4 [} [} 1 ] 4 ¥ :
Forms of rust "o B! § L i'@’gg' g_azg' X © et
4% 38 22 58,38, 85, 5. 2%
g g BR pEr 98 ey g o2
B S r 2B AR S0 A B B B
I ¥ —— 5 3 e
f. secalis ' ¢ ! ' ' ’ ! '
from rye T ta e & & 8 o t o © o 8o
1 e 8 t 4} L I v S |
fo 3@0&15'.5 ‘e ] TR LS ] £ $ [}
fmmcouc‘hgrasa f 4+ T o f e bt o b .
. ' LI t t § R 5 ' *
f. avenss K ' ' K ’ : '
from om ‘ 9 & b o L I 0. I T SR P
' ‘. ' g - ) t
£. avense L ' e ‘ ' !
from misc. orchard. ¢ ' s T, v
grass and wozk  ©  ttenl e T Fonit & Mo b e Ve
' - ' v t A . § L
£. phlai pratsnsis te e §o Phe § o8 ¢ 8 o 1o
i ' § fo ¥ I A  JURR o1
£. tritici | S S T L ,*' v ¢~

A mmber of plante mentioned in the te&:le ‘ara pat’amzials 5 apél
h.a.barnauien of ruat on them :i.a 2ls0 pcssf,bl@. |

Rye can be affected by eny foxrm of the rust fmgus ah:u;h
hibernated to same degree en %hs above-mantionsd carsals. ' 0f
' grsatest danger in this respsct are forme which develap cn cou:h
- grass, miscellanecus orchard gress; timothy.
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_The development of wiem rust on rye procesds probably as follows:
- the fungus appoars first on wild grasses: and thon crosses ovsr o
#ye. Therefore various forms of the sams speeies develop differently
on vairious plants. In this respsct these data coincide with thoss
which we obtained on mildew, o

Fig. (po1ll) ﬁfetéberzréevmber‘ﬁecembsr?;?mmry’ Febmmry’fimh“ﬂprﬂ |
¢ v L0 R 2 .

Nusber of germinated sporet of Puccinia greminis (in %)? '
: 1 ~» from ryes 2 = from couch grass (1 rm = 1%)

© Biologlcsal peculiarities of cns parssite in various localities
makes it imperative to approach in a different msnner the orgeni-
zation of control measures. Therefors the nscessity of biological
study of parasiten under concrete conditions of distribution is
confirmed once mors, . |
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‘Tkonnikowae, A, I

Piroain, aktivnest? tirosinazy 4
immunitet pshenitoy k buroi rzhavchine
(Puceinie triticine Eriks)

{ Tyresine: activity of - tyrosinase and
wheat immanity to Puscinin triticimal],

Vsesoiuzn, Akad. Sel’skokhog. Houl: '
im. Vo I, Lenine. Dok. 15(1):38-42. *
1948. Ref. 20 Akl '

(Ia Russian)

Thers ure many works dedicated to study of the bio-chemiesl
essencs of plant immunity. ' The authors comnect the varying degrse
of plante’ resistenca to diseases eithsr with the varying activity
2£ enzgmea or with verylng content of some substances or others

13293 L :

It has been established that suaceptible wheat verioties are
Characterized by a greater activity of catalase and peroxidase (2).
Besides that, s number of authors showsd that resistance of plants
correlates reletively well with their contents of phenols {4,5,6),
Fedotove (7), who epplied the serologleal method, demonstrated that
plent immunity is connescted with various properties of albuman

- exigting already in the sgeed,

All thess disconnscted facts de not explain the causes of plant
resistance. They only indicate, that varieties varying in degrae of
resistance, vary in the ssrologicdl properties of albumen, quentite-
tive contents of phenols, sctivity of oxidizing--regenerating ensymes
and;, in particular, of enzymes which oxidize phenols. :

The present work 13 an attempt %o establish comnestion batween
facts mentioned in litersture, : '

Tyrosinese-—an enzyme cceurring axtensively iun the plant worlde-
belongs to the group of phenolases.

Ve conducted studies of activiiy of this enzy®s in wheat varietiss
of varying resistance tc leef rust (table 1), -
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{ . Table 1 (p. 39)

| Spring VWheat
Rlein 31 (Argsntina) A PO . Novinksa .
' » : Lintestsons 062
Winter Wheat
Demoerat (U.S.4,) Lesostepka 07 Ultrainka
Mediterransan ' , '_ Kooperatorka -
Guessp
Trits Durum
Spring Whent

Gordeiforme 010

Taken for anslysis uare seeds from yialds of 1937, 1938, and 1944
which ware pressrved ubbil 1945 and seeds of the 1945 yield. Begidss
that the activity of these enzymes was examined on 5-6 day old seedlings
obtained from the same seeds, . ~ '

8 B E B E ¥
-éggﬁég Egg 38 B3y a5
1@0%0"2@ ﬁ‘lm O wid :
LE I FL LR EHIE

Fig, 1, Aetivity o? Tirosinasa Pig. 2. Activity of tirosinase of
of vheat varieties (% of tirosin  wheat varieties.
oxidized by tyrosinsse fiom 1l g, a. % of tirosin oxidiged by tirosinsse
of absolutely dry ssed sube from abgsolutely dry substance of
stancs). p-40 seedlings . '
b. amount of tyrosin (in G.)oxidized
by tyrosinase from 1 g. of absolute-
ly dry substance of seedlings, p-40

It is geen from figures 1 and 3, that the tyrosinase setivity im
sugceptible varietlies is considei#bly higher than in the resistant onea,
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in geedlings as well as in seeds. Thus tyrosinase behaves analoguous
to peroxidase and catalase. Tt should bo pointed out, that this
difference in activity of enzymes in resistant and sugeeptible
varieties is nanifest considerably sharper in both phenclases then
in catalase.

As mentioned above, & mumber of suthors point out that veristies
different in their resistance are different in the guantitative eon-
tonts of phsnols. Accordingly, there are many attempts of gualitative
ldentification of phenols in resistant and suseesptible verieties,
Reslagtance is linked with the prasence of combinations of the protocaie
acid typs, flavones otc. However, the establishing of strict quanti-
tative correlations wes not achieved {(4,5,6). It is necessary to nots,
that metheds of quantitstive determination of phencls; which are
developsd for chemical pruperations, are of little use in the worlk
uith vegstative plant objeeta, :

It is lknowm that the substrate of tyrosinsse is tyrosin--amine
acid whieh is oxidized under the influence of this engyme until Lit
becowsg/ mslenines, This amino acid is interesting because the

phenol group is part of it and st the sams tims it iz en obligatory

component of most of the vegetative albumen,

In connection with the above mentioned facte a question arose,
vitether or not tyrosin might be one of phenols, whieh sondition plant
resistance, and the relatively strong activity of the enzyme, whiech
oxidizes this phenol in susceptible varieties--ons of ths causes of
non-ragistance? ' : 3 S

We were determining %the content of free tyrosine in sseds end
seedlings of wheat varieties of varying suseeptibility.

Tyrosine was determined by method of bromination at cold tempsra--
tures. - Presence of tyrosinge in a plant_substrate was eonfikmasd by a
positive ramction with a "mialonovyi®™ /7 _/ resgent. Ths obteinod re-
sults are presented in figures 3 and 4,

1% s soen from the obtained datae, that the contents of fras
tyrogine in seedlings and seeds of resistant varieties is highor
than that of suscepiible onag. ‘

Besides tyrosine which is pressnt in a freo state, seme amount
of it can bs Liberated by breaking down of altumen, becouse tyrosins
is @ component of almost all the albumens. Therefore we founs it

necesgary te caryy cub comperative determinatisng of tyrosing in ths
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/
flour of varietiss differ&nt-inT%hair‘resiatanca, bofore and after

auto-lysis. In fig. 5 are shoun amounts of tyrosine liberated by
euto-lysis. ' K

0

'S

- Lo X ~ oo '
789 28 g 8% .ag 8%
oA o 0 o e N el =% -] g

- £ & -8 g8 E8 B
g\ﬁ 2 0 @ > B C n 8 & O 8 g4
- g ga o+ i f::;«:& Y ord w.-w.gqs
EE4 9 © E3h 52 £ § zgag sl
€ 9Q (] ) o - & [<] a
M 8y @ El’a £ g’{!m 'gc: n 'E §8
EE8 &8 A 288 §4 B B g3d8

Fig.3 Uontent of free Fig.4 Content of [ig.5 Difference In eon-

tyrosine in wheat var- f{rse tyrogine in tent of free tyrosing

feties (in # per 1 g, wheat vavietiss before and after auto~liysis

- of abaclutely dry (in“® per 1 g. of (in B per 1 g. of absolutely -
seed subgtance). absolutely dry  dry ssed substencs). B
‘ : substance of ' :
sesdliings).

- It is seen from obtained data that after auto~Iysis of flour ,
more tyrosine is discoverad in issistant varietiss then in suseceptible
onesd, It might be cmused eithsr by a comparatively greater liberation
of tyrosine in hydre-iysis of albumen of resistent varisties, or_he a
result of a mors ensrgetic oxidatien of tircein in suto-lysata 4;f‘of
susceptible varieties, which, ss we indicated, poses a gore active
tyresinass, The sstablished facts--higher content in registsnt
varieties of free tyrosine, of tyrosine found after aute~lysis and
lessar activity of tyrosiness--maks an assumption possible, that in
the proesss of life setivity under similar conditions, ths concen-

tration of substances with phenel groups is- higher in resistant

varietiss than in susceptible ones, ‘

Invaglon of perasite inte plent tissuss is accompanisd by 2 break-
doun of albuien and other proessses whieh take place during suto-lysis.
It ean theresfore be expected that with the invasion of a parasite mote
pbenols will be found in resistont verieties than in suscoptible ones.

A number of suwthore point out that phenols, which in swall gquan-
tities are harmless for & parasite, are very toxic st s certain
conesntratien. It is possible that in vesistant varieties ths
congentraticn of phenols rsaches the limits at which they suppross
the development of ths parasite. '
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Conelusions

1. Wheat varieties suseceptible to fugal diseases (to leaf rust)
differ from resistant varietics by higher activity to tyrasinase
in seeds as well as in shoots.

2e The content of free tyrasine in geeds and shoots 61’ resistant
varieties 1s considerably higher than that of suseeptible varieties,

'3 A2 a result of euto-lysis of flour, greater inerease in tyrosins
content is dlscoversd in resistant varieties than in the susesptible
ones. " , '

4o The intensiveness of usual life procsssss in various varieties
is different., It represent a result of a greater or lesser activity
of enzymes, in particuler, of, the oxidizing-regensrating ones.

50 Varylng intensivepess of protec~lysis ari oxidation of products
of albumen breek-down of the tyrosine type, econdition in verieties

the varying amounts of substances which at a certain concentration

are toxiec for parasites,

: e From the above results the unequal resistance of uheat varie-
ties to the brown rust of leaves,

20 Ktﬂriavﬁsam, M, A ~ Vegtnik zashchity rastenii, M..L. No. 3, 1940
- 3o Sukhorukev, K. T. & Ovcharov, K. B, -« Doklsdy AN SSSE, V XIV No, 6
o ! ' ‘ 392, 1937

6, Eargopolova, N, P. = Trudy po prikladnoi boﬁanike, genotike,
L _ ' ' seloktsil Seriia II No, 11, 1937

7. Fedotova, T, I. - Vestnik sashehity rastenii, No. 4, 1940

Vees, . - i, inst. zashchity rastenii " Reesived 23/IV 1946
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Kileshnin, A,

Znachshie razlichnykh oblastei
spektra fiziologicheskoi rediateii
dlia rosta i rezvitile ragtenii

{Tmportunce of varicue spoctral
seotions of physieclogical radiation
for the growth and development of

plants] '

Aked. Hauk SSSR. Dok 70:891-894, | .
Ref. Fab. 11, 1960. 511 P44as

(In Russién)

. Comparative study of plants grown under eonditions of rela
tive monoshromatic 1light wae undertaken repeatedly (1,2), Howeves
fhe methods of these studies were far from being eatisfactory: the
intensity of radiation wag exprossed either in wmits. of exposure or
was not uniform, The obstaclis ¢o carrying out of mors thorough
studles was in the lack of wonochromatic sources of radiation which
‘orovide intenaity sufficiéent for a normal plint developmsnt, With
the appearance of luminescent lamps it will be posetble ¢o £411
this gao. In the present report are presented the resmlts of o
study in this direction conducted in 194849,

The plants == Mossow letiuce, stravberry "Komsomoli®,® "patissony®
(?)9_cuéﬁnberso,cauliflowér, eabbage no, 1, soya 2173, Amaranghus
retroflomig etc, = were grown in a dark room in special chambers
entirely under artificial 1ight obtained with the help of luminesg-
cent lamps of red (GdB?Os)° sreen (ZnS10,) and bine (Mgho,) light,
manufactured to special orders by the Mogeow eleciric bull (2)f
lamp (?) plant; The spectral characteristics of these lamps are
given in the book by 4, P, I?anov(ﬁ o Thé lamps 15 volg gbrong and
representing glass pipes 45 ém, long with a 2.5 em, diemeter, ware
placed 1ike a horizontal lattice (15 lamps per 1 m, or 450 velt (m2)
above the plants, 5-10 Ofb§n-25 em. high, The intensivensss of the
phyaiological radiation wag eaual in all variants and fluctunted
depanding on the position of the plante and time overpiod of lamp
burping vithin the limite of 25000-40000 "ers™(?) [eneray(?)//ou’
sec, .The temperature vas algo uniform, aboud 25°, '

The,plan%a vere grown in élay pO%é con%aiaing aboub ?50&& of
g80il with peat added. The results of the experiments are given in
tables 1, 2, 2 and fig. 1, 2, 3, -
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It 4s seen from data in tehle 1 end fig. 1 and 2, that in

~ plants which are in s vegetetive eondition or demend little upon

the smectral commosition of radiaticn during the transition to
blossoming {eabbage, turnip; kohlrabi, cucurbers etc.), the accu-
rulation of Ary mass, the growing of lesves, stems and roots
proceeds rost intensively under orange-red, snd least Antensively
under green rays. Inder blue-viclet rays therce processes take .
plece either with the sere sveed as urder pgreer rays or slightly
more intensively, but eonsiderzlly less so than under red rays.
In other words we meet here a tynical photom-synthetic speetral

0001-9

Trans. 457

(In full)

Bys

curve, A consider:bly more complex picture is obcerved in plants,

the transitior to blossaming of which 1s determined by the spec-
tral composition of radiation, such as lettuce (fig. 3, table 1),
At first, while the rlant is in a vegetative state, the accurula-
tion of dry mase tekes place here as in the first group of plants.

Howsver with the rrogress in development processes, which proceed

particularly intensively under red rays, the plants in the latter
case begin greduslly to lag behind in acowrulation of dry mase and

then stop this process entirely, while the vrlants in the blue light

continue the vegetative growth and forr a luxuricus leaf rosette
(fig. 3). As a résult considerably stronger plants are obtained
in the blue l4ight than in the red or green.

“ K = red light, 3 - green light, C — blue 1ight.

_ Figg 1. Head cabbege No. 1. 1 — in red, 2 — in greer, 3 — in blue light.

' 'l‘a_bl‘ el {p; 892)
Dry welght of plants grown with the help of luminescent lamps
with variocus spegiral content (compositiocnt?) of redlation (in
g+ per one nlent ' :
lants fu Teaves | Stems Roots - Total Welght
| s , . :
&% X 3 )¢ k|3 . lec k. §13.1¢ K {.3 c
Jabbege, white- | , |
vﬂead, Nnoe 1 m 5’88 2’39 2930 2'30 1.00 Q.70 3'32 1,02 0390 11,50 4,41 13’9
“oscou Lettuse |20 10,066 10,03 10,03 0,02|0,00f0,00] - | « | = | 0,08 0,04 {0,04-
3410,27 10,0910,2510,3510,06]10,04} - | = | = |o0,22]0.15 Jo.29
6410,72 0,34 13,36 {1,45 0,28 |1,22 | 0,45 0,08 11,90 { 2,62 0,69 6,48

Fig. 2. Cucumbers, 1 — 4n blue light (intensiveness of radistion twice as high as in

C

other verients), 2 =~ in blus, 3 — in green, 4 — in red light.

-2—
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(pe393) ' . S L |
.F;go. 3. Moseow lettuce. 1 ==~ in red 1light (blessoming), 2 — in green light (the nlant
has no rosette forr), 3 == fn blue light (rosette, beginning of arrow«fomin@ )

-At the basis of this phenomenon is, doubtless: 1) the process
of photosynthesis — the only source of organic substanee and the
basic suppiler of all kinds of substances which determine growth,
developrent and formetion of plants, 2) the developrent procsss
vhich finally leads to aging of plarts, and 3) the process of leaf
formation (table 2, fig. 1 and 2), which determ'nes the working
area of the photosynthetic appdratus. All the processes mentioned
take plaes most inﬁ?nfiveiy under blue-violet rays reaching a mini-
mum of about 500 mm{4}. = The general appearsnce of the plemt and the
acesumlation of the dry sSubstsnce are determined, in rough spproxi-
ration,by the relationship bétween the speeds of these processes.

. Experirents with cabbage, radishes, lettuce and other plants
der-onstrate that the elongation of the stem takes place meinly under
the influence of green rays. Under these rays sany rosette forms
(lettuce, cabbage, radishes) do not at all form a rosatte, acqouiring
‘right away the appearance of & ster niant (fig. 3). The above is
ir conformity with date of literature, according to which the rost
eetive, In the sense of preventing elongation o§' ster, are the

@ orange-red raye with a raxirmum cbout 623 mn. ‘

In table 3 and fig. 3 are given the data on the process of
transition of plants from a vegetative state to a reproductive -
development among leng-day plants {Jettuce, strawberry, caulifiower
ec,)s The transition to blosscining tekes place most intensively
under oratige-red and least intenaively under blue-violet and green
rayse Arong short-day nlants (imarsnthus retroflexus ete,) the
picture is slightly rore complicated: under comditions faveorable
for ‘passing through the light stage (short day), they also begin
to blossom esrliest in the red, then blue and, finally, green
light. However in a long day the short-day plants start blossonme
ing first in the blue .and then in the red light. The latter, =
besides Amersnthus, is established also for soya, cucumbers and
other short-day plants, This at% first somewhat unexpected result -
bocoines understandable, taking into consideratior that in the photo-
period process of the long-day as well ag short-day vlants the
most actlve sre the orange-red rays'(é‘ﬁ and therefore, uader
long-day conditions, they should inhibit tore intensely the transi-
tlon to blossoming in short-day rlants than the blue-violet raySe .

Tt is interesting that vegetative reproduction of plants
apparently is also more intemsive under red, than blue or green rays.

® B
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In exverirents with strawberries, tendrils vere forred better in red
light and lesc well under lamps produeing. blue or green light.
| Isble 2 (p.704)
Leaf surface of.,plénté_g_x*oi:h with the help of Imn:tne_sceht- -
larps with varying snectral composition of radiation,
_ ' ﬂ:‘_‘”“-aﬂ.’sfizes of Té‘i&i Teaf supe - JFunbor of lsaves
Plants Age in | leaf in-on® face n om? - {on viant
‘ d?Ys g red [green |blue Jred !g’rnen blue {redigreen {blue
 Padishes 236 | |
. pinkered 17 |
" Cucumbers In -leaf | 75,0.§29,6 |41,4 §442,21147,1 1241 Jeo | 2 | ome
} ' staga | 104,0 | 37,9 94,7 622,41 227,6 [568,6 o= | == | o=
| - Moseow Iettuce N 75 | 24,7 112,7 [66,5 J-Bvo,o 190,0 §298,0 115 1:15 | 45
Devalonmeht of plants grown with . Table 3 (p.204) Thus orﬁngeofed- sz'ays.'ﬂ-‘should .

the help of lumineseent lawps with

. . ke reeognilzed the most
ying speetral composition of gnlaod as wne mos

active arong physiclogical

lation, redietion. Under their
S S ot Anfluence the development
. vlent . Pumber of days between = | wrocesses of shorteday as
- -aents . jgerminetion and budding | well as lomg-day plants

red fgreen | blue e take place particularly
‘ s - ~ intensely under conditions

Voscow Tettuce correspending to/uith

3l s las, . S o
Strawberry Kemsorlla | 39| 5P [i® Crangecred 2aye roee
Cauliflover 115 w @50 . o '

| . factor whick inhibits the
L : development of shortwday
Amaranthus retroflexus ' ; : g
in & short day (7 Ty wl e la plants under eonditions

, i (R e of unfaversble for them
in a 1“"‘3 Vday (24 hours) | 29} - 72 long days. The red 1light

o - _ e . iz appeers as a factor which-
ENumber of days fror beginning of exposure of youmg = esuses forration of organs
vlants transplented as cuttings from flower beda, of vegetative reproduction
' ' : _ ‘ : in strawberry end iz the

most favorable for growing of rlants if under its influence the latter

do not develop and become old too ranidly - to -the detriment of the

yielde In this case takes place the best forration of leaves and

other organs and a particulerly intensive accurmlation of dry substaiice,

o - -
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, For plants which under orahge.—z-ed rays rass extrerely fast %o
;he regoducing develorment (lettuce) the blue 1ight 1s the rost
avorable., o : A

Inst. of rlant physiology | " Peceived 10,
ireni ¥, A. TirirlZazewv, A,N. USSP . XIT 1949

-

Mioted Iitgrature

3)  Tvanov, A. 7. Electrieal sources of light, 1047 f

4; Fleshnin, Ae Fo IZY, A, M, 5533, Ger. fiSich, 13g no. 2, 2949 1040

 6) Ratunski, V. r. DAN, 15, 501, 1037 o
7) XKleshnin, A, F. DAN, 0, 237, 1043; 52, 319, 1046

_ ofe
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Kleshnlao A&,

Znachehis razliehnykh oblestei
spektra fiziologicheskol rediatsii
dlia rosta i regvitiila restenil

{Importance of varicus epectral
ssotions of physiologicel radiation
for the growth and development of
plants] : :

Akad. Neuk SSSR. Dok 70:891-894.
Ref. Feb. 11, 1860, 611 Padss
(In Russian) '

~ Cowparative study of plants grown under conditions of rela-
tive monoghromatie 1light was undertaken repsatedly (1,2)., Hewevor
the methods of these stuvdies were far from heirg eatisfactory: the
intensity of radlation was expressed either in units of exposurs or
wag not uniform, The obstacle ¢o carrying cus of mors thorough
studles was In the lack of monochromatic sources of Tadintion which
orovide intensity sufficient for a normal rlont developmsnt. With
. the appearance of luminescent lamps it will be posazible &o £i11
‘ g this gzav, In the present report are presented the results of s
8tudy in this dirscticn sonducted in 194849,

The plant’ = Mogcow 13ﬁtuae@ stravberry WKomsom@lH%@@.ﬁpa%i@sonym

{?)9‘cuéﬁmberag‘¢auliflowér@ cabbage no. 1, soya 2173, Amaranthus
ra%rofl@mgg, 8%e, o= ware grown in a dark room in special charbors
entirely under artificial 1light obénined with the help of Luminsg-
cent lamps of red (;(3(1133;,0(;)9 green (Zn8i0.) and blus (Mg%?'(),’ﬁ ligat,
manufactured %6 special orders by the Moseow elsetric bull (2)/
lamp (7) plant, The epectral charagteristics of these lamps are
given in the boak by 4, P, Zvanov(3}, Thé lampy 15 volt strens and
representing glass pipes 45 eém. long with a 2.5 em, diemeter, wers
placed like a horizontal lattice (15 lamps por 1 m, or 450 volt (m2)
ahove the plants, $-10 owagﬂw?;S cm, bBigh. The intensivensse of the
phyalological radiation { was equel in 211 variants and fluctusnted
depsndirng on the positien of the plante and time pepiocd of lamp
burning vithin the limits of 25000-40000 “ere"(?) [energy()]/on’
sec. The temperature wae aleo uniform, about 250,

| Tbe’ﬁl&n%@rwerﬁ grovn in ¢lay pbﬁg eontaining abou# 750z, of
801l vith peat added. . The results of the experiments ave given in
tabies 1, 2, 2 and Pfig. 1024 35 -
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Tt 1s seen from data in table 1 and fig, 1 end 2, thet in

- plants which are in & vegetetive condition or demend litile upon

the srectral eamnosition of radistion during the transitior to
blossoming (cabbage, turnip, kohlrabi, cucurbers etc.), the accu-
mulation of Ary masg, the growing of lesves, stems and roote
proceeds rost intensively under orange-red, snd least intensively
under green rays. Under blue-viclet rays these nrocesses take
place elther with the seme sveed as urder greer rays or slightly
more intensively, but considerzhly less so than under red rays.
In other words we meet here a typical vhotowsynthetic speetral
curve, A considerrbly more complex picture is observed in plants,
the transitior to blossoming of which is determined by the spec-
tral composition of radiation, such as lettuce (fig. 3, table 1),
At first, while the rlant 1s in a vegetntive state, the accurula-
tion of dry mass tekes place here as in the first group of plants.

However with the nrogress in development proce:ses, which proceed

particularly intensively under red rays, the plants in the latter
case begin grrdually to lag behind in accwrulation of dry mase and

then stop this proeess entirely, while the rlants in the blue light

continue the. vegetative growth and forr a luxurious leaf rosette
(fig. 3). As a result considerebly stronger plants are cbtained
in the blue light than in the red or green.

Table 1 (ps 892)

Dry weight of plants growr with the help of lumineseert lamps
with variocus specirel contert (corposition?) of rediation (in
g+ per one ~lant o
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>lants o Teaves J ' Stems Roots | Total Weight
o | . !
&3 x 3le | xl3 je |x. |3 ]c |x |3 ¢
ebbage, uhite-| | . | |
hoad, noe 1 | 605,88 {2,39|2,30 | 2,30 | 1,00 | 0.70 | 3,32 1,02 | 0,90 |11,50 | 4,42 13,0
Yoseow Lettuce |20 |0,066 10,03 10,03 Jo,02{0,01]0,00] « | - | - | o,02}0,04 |o,04-
13410,27 10,0010,250,1510,06|0,04| - | - | -~ | 0.2 ]0.15 Joi2o
610,72 10,3413,36 |1,45 | 0,20 | 1,22 | 0,45 J 0,02 | 1,90 | 2,62 | 0,60 {6,428

¥ K == red 1ight, 3 — green light, C — blue light,

Pa892

Fig. 2. Cucumbers. 1 — in blue light (intensiveness of radietion twice as high es in
other varients), 2 = in blue, 3 —= in green, i —= in red light.

C

Fig; 1. Heed cabbage No. 1. 1 — in red, 2 - in greer, 3 — in blue 1ight.

—2—
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Figs 3« Moscow lettnes. 1 = in red 1ight (blossoming), 2 == in green light (the plant_
has mo rosette forr), 3 = In blue 1ight (rosette, beginning of arroq«fommgﬁ])

A% the basis of this phenomenon is, doubtless: 1) the processs
- of photesynthesis - the only source of organic substanee and the
bagic supplier of all kinds of substances which determine growth,
developrent and formation of plants, 2) the developrent process
whieh finally leads te aging of pleris, and 3) the process of leaf
formation (table 2, figs 1 and 2), which determines the working
area of the photosynthetic appsratus., All the proeesses mentioned
take placse rniost inti fively under blue-violst rays reaching a mini-
mm of about 500 wmld), . The general eppearasnce of the plast and the
accumlation of the dry substance are determined,in rough epproxi=
mation, by the relationchip between the speeds of these processes.

- Experirents with cabbage, radishes, lettuce and other plants
deronstrate that the elongation of the stem takes place meinly under
the infliuvence of green rays., Under these rays many rosetic forme
(lettuce, cabbage, radishes) do mot at all forrm a rosette, acnuiring

“right away the appsarance of a ster nlant (£ig. 3)s The sbove is
ir conformity with date of literature, according o whieh the rost
active, -In the sense of preventing elongatién o§ stem, are the

g orange-red rays with a raximum cbout 623 mr. (5 ' )
In %able 3 and f£ig. 3 are given the dsta on the process of
transition of plants from a vegetative state to a repreductive
development among long-day plants (lettuce, strawberry, csuliflower
etcs)s The transition to blosscining tekecs place most intensively
under orange-ved and least intensively under bluswviciet and green
reyse frong short-day plants (fmeranthus rotreflezus ete,) the
pieture is slightly rore complicated: under conditions favorable
~ for paselng through the light stage (short day), they also begin
. te blossom earliest in the red, ther blue and, finally, green
light. However in a long day the short-day plants start blossome
ing first in the blue and then in the red light. The latter, *
besides Ameranthus, is established also for soya, cucumbers and
other short=day plants, This at first somewhot unexpected result
becomes understandable, taking inte consideratior that in the photo-
period process of the long-day as we%l §§ short-day nlants the
rost active are the orange-red rays (6=7) and therefore, under
long-dey eonditions, they should irnhibit more imtensely the transie
¥ion to blossoming in short-day rlants than the blus-viclet rays,

Tt is interesting that vegetative reproduction of plante
apperently is also wmore 1nten$ive-under red, than blue or green rays.

e e
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Iﬁ exberimefm?;s“ with s‘trawﬁbéx?‘ries;, ,‘t‘enﬁriié; wé_re forred better in red

light and leer well vnder lamps produeing blue or green light.

T&ble 2 (!:oméz

Leaf surface of plants grown with the help: of itmineis'ce_nt-
lemps with varying speetral composition of radistion,

o

. T | Tean alzes,of  [Total Teaf swm [Faber of Teaves
Plants fge in | leaf iner® |face 1n w? on vlant |
‘ .d?‘y s B red [Ereen |blue jred gg‘men blue |red{green | blue
Radighes 230 | ,
"~ pinkered 17. - - » ‘ '
Cucumbers in L-leaf | 75,0.129,6 41,4 (449,21 1471 24751 Jemew | mom o o
‘ stega | 104,0 37,9 194,7 {622,4 ] 227,6 56856 |o= | = —
Moseow Lettuce |- B4 -} 24,7112,7 |66,5 1370,0{ 190,0 | 208,9 |15 |15 L 45
Davélopme’ht of plants grown with Ta;ﬁie 3 (ana% ) Thus erenge-red I‘ o ) howld
e help of luminescent lawps with T e roosgnived s the pech s
ying spectral composition of ) o 'ac'tive' arong physiological
radiation. ; rediation, Under their
ot iNEUeRCE the Adevelopment
. plants Tumber of days between | ‘processes of short=tay as
~.<4anus germinotion and. budding vell as long-day plents

| T8a jgreen | BIus | teke place particularly
e — s e - intensely under eonditions

Noseo& Tettuce eorresponding to/uwith

1330 51,145 | D .
Strawberry Kemsorlka - 348 59%_ e favorable dsy length.

. _ | \ : Crange-red rays are a
Caulifiower o Wi o @0 | fector vhich inhibite the

; . development of short-day
6 15 77 1 .plan¥s under conditions
"y of unfavorable for them
‘ loeng dayss The red light
e . _ e o cnesc appeers as a factor which -
ENumber of days from beginning of "exposure of ‘young - causes forretion of organs
vlants transplented as cuttings from fldwer beds. of vegetative reproduction
' ' ' ‘ . , in strawberry end 18 the
most favorable for growing of rnlants if umder its infivence the latter
do not develop and become old too ranidly — to the detriment of the
yield. In this case takes place the best forration of leaves and
other orgens and a perticulerly intensive accurulation of dry subStatice,

0o - st

Amarenthus retroflexus :
in e short dey (2 hours &7 4 6
in a long day (24 hours) .| 29§ -

Declassified and Approved For Release 2013/04/23 : CIA-RDPSOR01426R010100030001-9




Declassified and Approved For Release 2013/04/23 : CIA-RDP80R01426R010100030001-9 ‘
T Trans o ﬁ&? ‘
(In Pull)
Bys

O - - L A, Antik

L}

-

For plents which under orenge-red rays rass extrerely fast to -

the reproducing develorment {lettuce) the blue light 1s the rost
favorable. - - .

Inete of nlart physiology _ ' Peceived 10.XTT
ireni ¥, A. Tirirlazev, A.N. USSR . 1949 :

Mhioted iterature

3) . Tvanov, A. ™. Flectrieal som;ce-ce oi‘. Tight, 1047 '

4; F.leshz_lin, Ro Fo Izv, A. I, BS8R; ser. fisich, 13, no, 2, 204, 1049
Katunckii, V. 1. DAY, 15, 501, 1037 o
7) Kieshnin, A, F. DAN, 0, 237, 10433 52, 219; 1946
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- The' development of the_dlaghostic mathod of ‘plant resistange :
is unthinksble withcut the knowladge of the éasenco of the naturs » s
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: Teking,into consideraticn the enormous vaaﬁr of parasites : /
Ne% | and hosto, 3¢ is hard tolassume that the Procossedof their intewv _
" relationa would have_a uniform chavacted. However ot opindon is _ .
that there is o possidility to disclose some properties cheracter.
istic for plante resigtent 0 thdlvidual diusese groups, ’

e RS

! At the present time mOSt Fecearchers are incl;{x{e‘ci to think
- * that plant immunity is the G¥tremz degree of ‘repistahes, °

4 . ‘ S R . .
From the bio~chenicel pg&,nt. of viow 1t meads _the folloving.
] ihe ‘pracesses of conversion of substances of resistant as well an
i of susceptible wheat varievies :proceed in one direction, but .
thair intensity varies greatly-in individual vartetivs., Therofore ™ °
vhe paracite getting.at approximately the same dates on all the '
varieties, finds external bio-chemical madia varying in theip /
degree of faworablepdas for 4€8 Qevelopment, Besidss, in the
process of interaction of parasite and host come shift or other

con originate in the process of comversion of ‘Bubsténces, Thego
shifts are simildy in character for all‘the variotics but thay

1

:' | differ in degree, - - . L.
4 e dn dommese T S

. _Ag @ result, partioulirly.unfavorable conditlons for the o
B development of the parasite are created in gome varieties making
i them immune, ) ' '~ ~
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It is known that conversicns of substanees in plants are
conditioned and are directed by the work of certain enzyme groups.
A specific role is played by the oxldizing»regenarating enzynes,
which are connected with the principal phyaioioglcal processes in
the plant - photo-synthasis and respiration, ' The. connection
between the activity of thess enzymes and the degree of suscepti-
bility of the plant {6 one or another disease wes noted by many
authors (1, 2, 3), Catalase belongs te ths number of enzymes
which continue and Sustain oxidizing-regencrating Processes,

It is known that the action of catelase consists in splitting
of peroxides into water and molecular oxygen., it is considered
that, the olclogieal sigrificance of catalase consists in making
harmless the surplus amount of peroxides, The oxygen liberated
at that time is usecd up as sn aceceptor in cxzdizingwregeneratlng
processes. Therefore it is pesseible that the saturation of tissues
with oxygen depsnds on the activity of catalase. Rust is & strictly
cbligate and extremely oxygenw-requiring parasite, Many asuthors =
abtenpted to estoblish a connection bstween the activity of cata-

lase and the susceptitzility of wheat to brown rugt,

Strictest correlations were obtained by Kudriavtseva (i) who
dewonstrated that in leaves of wheat suaceptible to Pue. triticina
the activity of catalese is consldar&bly higher than 1n leaves of
resiatant varielies.

We studied the ac&1W¢ty of catalase in varieties conbtrasting
in their susceptibility, in seeds and im 5=6 dey old shoots. For
characteriatics of the studied verieties in regard to resistance
wers used the data of the laboratory for immmnity at the All-Union
Institute for Plant Protection (teble). Tebls (p.35)

Reslstant, ‘Resistant depsuding on age Susceptible

Trit, Vulgare
Spring Wheats

Klein 31 {Argentina) Pionerks Liutestsens 062

: ' : Di&mant
Novinksa

, . Tulun 34/32.

. - Milsurum 321

Winter Wheats ‘

Mediterranian - = o Ukrainka

Voroshilovka - - e ' Kooperatorka

Democrat (UsScdy) o wae Guasar (U.S.4.)
: ' ’ Halakhov (U 50_.51 )
Trit, durum’ '
Gordeiforms Olc
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¥

In seedilngn we studied separately t .
endosperns. parately the shoots, ;m.ots and

It was discloged that & correlative connection can- b
It : @ ostabe
lished only letween the activity of catalase in resting seads and
ahoots, tha’ is, in the parts of seedlings from which the green
m zﬁtglmt: de:r;ilopséo It was not possible to establish ,atrict,
rng acsording to activity of catalase '
germinatud endospernm. w ® in wootiete and

7ee results are given in diagrams (fig. 1, 2),

™

&8 o
iy 83 Sg g
S BE 10§ 3
83 S 8 8 s 3 q . Resistant spring wheat
ek 324’3:%&.& g&‘o Resistant winter wheat
£Eg 29395 d4d8 g g% Susceptible winter wheat
’n‘a:;- L& gg H ¢8 Bao Susceptible spring wheat
HE 88 peh 288 Agesresigtant spring wheat

Fige 1. Activily of catalase of seeds (4in ml, (
lge of .sbsolut.aly dry substance duﬂngoﬁcp:ﬁ?h.)

l"\'.

#8383y .

= [ g o -t

55 BESa 5, 5.
% S80498 £8.E
55 HESIESE 943
428 5249832 §s3d

Fig. 2, Activity of catalase of shoots (in mi. per
- 1go of sbeclitely dry svbstance during 20 min, ).

It is sean from the diugrams that absolute values whi
the Acatalaae activity of seeigs from different years harf:;gl; dﬁﬁ?'en
wera prezerved for various time periods = vary. Thus the ca%alaae
activity of geeds from the 198 yield, which were preserved for 7
years, is considerably lower tan the catalase activity of sceds
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from the 1945 crop. But in comparing ths catalase sctivity of
resistant and susceptible varieties of the sams age, similar regue
larity is observed - gusceptible varietlies posaess more active
catalase., Similar results are obtained in seedlings grown from
these seeds, '

It 1s neceasary to point out the behavior of this enzyme in
the group of the sc-called age-resistant varieties. To this group
belong such varieties as Pionerka, Lesostepka, etc. According to

. data of the laboratory for immunity at the VIZR, these varicties
are affected during early development stages, but in aging they
acquire properties of resistante, Aecording to our data, during
the stage of seediings énd even of resting seeds, this group of

Trans. 458
{(In full)
Bys

A, Antik

wheat varieties behsves in the same manner as the group of varieties
susceptible during all the development stages. Apparently the change

in the chemism, in the direction of resistance, takes place in them
during later development stages or is conditioned by other cauges,

It can be coﬁclﬁded on the basis of ths cbtained data, that
-the high catalase activity of susceptible varieties is potentially

G already in the wheat seed itseif,

i~ . .

o ’
28 %gg e
22 B 85F %
3% S.5988%s £ »
Q- o 8 0 Y fe e 3 ﬁ
£5 Bigdzir 223
Ed S284ds3d a8d

‘Fig. 3. Activity of peroxidase-of seeds in the count per
ig. of absolutely dry substance, '

We consider it necessary to call atiention to ihe Voroshilovskii

variety. It was bred and released for reproduction as a variaty

resistant to Pug, triticina.. But according to dsta of the laboratory

for immunity 2% the VIZk, 1ts physiological herterogensity reached
30% by 1937. In 1941, in some areas it was affactod by rust simle
larly to susceptible varisties. It is neceseery o0 point out, that
according to our data, it manifests itself as a variety closer to
the group of susceptible ones. Apparently the physiological
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heterogeneity in the sample at our digposition was so considersble,
that it casts doubt on the correctness of referring this variety to
the group of resistant ones,

The 4importance of the functional signifi. cance of percxidase for
a living plant organism served as a basis for-including this enzyme
in the sphere of our studies, It is known that peroxidase is a
catalyzer of onc of reactions in the respiratory procsss. There-
fore it is incorporsted with other oxidsses in the group of resplra.-
tory enzymes.

Pointed out, in the literature, is the complete parallelism
between the activity of peroxidase and the intensity of respiration
(). Noted also is the fact that paralleligm is disturbed in
assimilating vissues,

Peroxidase oxidizes the diphenols by way of shifting hydrogen
to peroxides. The diphenols are converted at that time inte _
quinones, which are, according to Palladin, respiratory chromogens (6).

It was mentioned before that phenols are the subst.m’oé for
peroxidase, There are indications of the existence of & connection
betwween a high content of these combinations and plant resistance

%o fungal diseases (7, 8)s Since the presence of phenols in plants

has to be connected with the activity of the phsnocl, it can be
assumed, that the activity of these enzymes has to correlate with
plant resist.ancao The activity of peroxidase in relation to plant
resistance was studied by many authors s Out thoy did not succeed
to discover definite laws (L, 9)s

$£ z gﬁg' g

88 ele 0§
LRI
£ g sgs-aﬁa 335%
pA hdBAgRS ’ng
423 (5] 32‘.&:35‘; %Soz

- Fig. L4» Peroxidase activity of rootlets of young 8eedl.tnga
E in the count per lg. of abaclut.ely dry substance, -

The reason is probably in the fact that the green mass of the
plant was exemined - the orgeus which are directly affected by rust.
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As was mentioned before, the parallelism between the activivy
of peroxidase and the intensity of respiration in assimilating
tigsues, is disturbed, Therefore the result of peroxidase activity
in these tissues is ocbscured by soms other processes.

Trying to find diagnostic symptoms in the sarliest stages of
plant development, we subjected to examination the sceds which are
in the state of rest and young 5-6 day old seedlings, separating
them according to organs, as indieated above, :

It thue appearsd that no regularity was discovered in the
peroxidase activity of green shoots of 5-6 day old seedlings.

A different picture wes obtained when rootlets and sseds in
the staie of rest were anmalysed (fig. 3 ard 4). It becams clear
that the peroxidase activity in rootlets of susceptible varietics

18 always higher than that of resistant varletles of similar age,

Herg,‘as in catalase, tle peroxidase activity in seeds, which
were preserved durding considerable time periods, changes in abgoiute
valus, but the indicated relation remsins. o

The analogy should be msntioned in the behavior of catslase
and peroxidase in varieties resistant depending on age = during the
state of seeds and seedlings they behave similar to particularly
susceptible varietiea. - : '

Conclusions Y.

1, The activity of catalase in shoots, young seedlinge end
se2ds in a etate of rest is higher in susceptible varieties than
in shoote and seeds of resiztent varieties,

2. The activity of peroxidase in rootlets of young seadlinge
and in seeds in a state of rest is considsrably higher in sus-
captible varieties than in footlets and 8esds of resistant varieties,

3. The high activity of oxidisihgaragenerating enzymés | ‘
inherent to wheat varieties susceptible to brown rust cxist petene
tially in the seed itself, . o :

4o High activity of catalase in tissues of whest varieties
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susceptible to brown rust creates apparently conditions favorable
for its (rust) developmento .

S. The high activity of peroxidase in tigsues of wheat
varietics susceptible to leaf rust, creates apparently an environ-
ment with lower concentration of substances harmful for develop-
ent of rust. : ‘
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Ivanova, G. F.

Viiianie ammidchnogo i nitraynggo
pitaniia nm obmen veshchestv i"rost
ragtenii

[Effect of ammonimeal and nitrate
(nitrogen) mitrition on metabolism
and growth of plants]. .

Moskov., Ordena Lenina Sel'skokhos
Akad, im. K. A, Timirisceva. Dok,
11:180-187. 1949, 20 MBS7

(In Russien)

Important in aseimilation by plants of ammonium and nitrate
‘nitrogen is the amount of calcium and potassium in the nutrient
solution, as woll as the ratio between ealeiwn and potassium,

It ia known that the role of the calcium and potassium ratio
in assimilating nitrogen depends in a high degree on physioclogical
peculiarities of the plent, the form of nitrogen and the pH of the
nutrient media. .

o We aro meeting coristantly with various combinations of these
factors in the practice of applying fertilizers. Thus, theras ars
many soil varieties =ome of which are acid-poor in ealciw and
potassium, others are neutrsl or weakly alkaline-riah in potassium
and especislly in ealeium, A

Besides that, in adding lime to acid 20ils we enrich them with
calcium and in this case the introduction of potassium fertilizers
will play an important role not only in raising the level of potas-
elun nutrition but alsc in reaching 2 fawrable ratio betwsen these
elenents, . . '

Oup studies were conducted on tobacco, “makhoria" ﬁow grade of
tobac(e;’ and corn in water cultures at pH 6.5. As & nutrient solution
in tests with tobaceo and "makhorki® served the somewhat changed Gel®-
rigel’s compound in which as s nitrogen source was used, on one hand,
anfate £ ammonium, on thé other hand--calcium or sodium salpeter -

nitrate/. : e :

In experinents with tobaceo and “makhorka® the effect was
studied of does of ammonivm end nitrate nitrogen on metabolism and
growth of plants, The dosesof nitrogen in the tobacco test-0.5,

1 and 1.5 of the Gel’rigel norm and in the "makhorka test-1l and 4
Gel’rigel norms, ‘ . '
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The amount of calcium vas equal in bot.h nitrogen sources.
"Makhorka® and tobacco did not react uniformly on the change in
the con‘)t,ent of ammonium nitrogen in the nutrient solution (te.blea

-1 and 2

It is séen from table 1 that there is no sharp difference in
the yi.eld of the "amon:mm" and "nitrate" plants after a 0.5 dose
of nitrogen.:

With the increase of nitrogen the tobaceo yield from the nitrate
source of nitrogen increases and from the ammonium source, on the
contrary-decreases sharply,

' Table 1 (p0181)
Tobacco yield (Tmpeaond 93) g/l plant A

e L ) L . NE,
Schafma’ of the test — — e
. Fresh weight | Fresh weight
1. Gel'rigel's compound O.5N - |  46.8 | 440 -
2, " " 1" 70.1 34

3. mo 1,5 . 76,6 | 21,0

Table 2 (p.181)
“Makhnrka" yisld (Vysokoroala:la ?olena:la.)

&/1 plant
Scheme of test . Fresh weight
1. Gel’rigel’a compound 1326&(1@03)27'A 53.2 ’
2, n " LN 'n _ - - 6905
3. ~® " IN-(-NH&) 250, 1 38,9
bo M LI B S 33.3

From table 2 it is also seen that wvith the increase of the
nitrate nitrogen dosé the “makhorka" yield increases and with the
increase of tho ammonium nitrogen dose, on the contrary-decreases:
- But 1% niust be pointed out thet even efter & quadruple dose of

amsonium nitrogen there is no such sharp decline in "makhorka"
‘yleld a2 after a one and a half dose in the tobacco test.

" The cheumical enalysis of tobaceo leaves (as well as "makhorka"
leaves) and determination of activity of oxidizing enzynes, (catalase
and peroxidase showed (fable 3) that under the conditions of ammonium
nutrition, the direction of biochemical processes and metabolien im .. ‘
pldants are slightly different than under conditions of nitrate nutrition.

-2 e
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Thus the ectivity of oxidising enzymes (catalase and peroxidase)
in "emmonium® plants is, as a rule, higher than in the "nitrate®
plants. Increase in activity of the enzymese, when ammonium nutrition
is applied, ia accompanied by lesser accumulation of organic acids
and sinmulteneously by greater acoumulation of soluble carbohydrates
and various forms of nitrogenous combinations., And decline in _
aetivity of oxidizing ensymes, when nitrate nutrition is applied,
is acoompanied by a greater accumulation of organic acids and lesser
acoumulation of carbohydrates and nitrogenous combinations. '

Thua 1t is possible that with ammonium nutrition the plants
rebuild their enzyme apperatus in order to make up for the deficiency
in active oxygen of nitrates. In order to confirm the regularities
in the metabolism which were disclosed in grown plants and to dis-
close the most favorable retios batween calcium and potassium in the
nutrient wmedia, we conductéd a series of experiments with corn seed-
lings (12-day old plants). In these experiments we followed the line
of simplification of the nutrient media. As a substrate in the tests
werved a mixture of distilled and tep water to which ammonium or
nitrate source of nitrogen was added and a varying amount of celcium
and potassium. The total sum of cations of calecium and potassium
vas equal to M. ekw/l. 4

In each vessel (2.51. volume) 70 plants were grown. The results
of the experiments indicate that wvith the increase of the potassium
fraction in the sum of cations or vhen in equal ratio, better con-
ditions are created for the use of the amwonium as well as nitrate
nitrogen. The increased activity of the synthetic processes in

Plants, judged according to the acoumulation of albumen nitrogen,
takes place at the ratio of Ca:kS4.5:4.5. The maximum acounulation
of albumen nitrogen is accompanied by high activity of catalase and
low~of peroxidase, by a relatively large accumulation of organic
acids, ash elements and by lesser accumulation of carbohydrates,~
with an) ammonium &s well as & nitrate source of nitrogen (tables

4L and 5). . -

.- Regularities in biochemical processes observed ia mature plants
(tobacco, "makhorke®) are confirmed also in data of experiments with
seedlings, Thus ths activity of oxidizing enzyues in plants,
oxpecislly the catalases, is higher with armonium than with nitrate
nutrition, With nitrate nutrition, lerger amounts of organic acids,
ash elements are contained in corn seedlings as compared with

anmonivm nutrition, However the content of carbohydrates in
"emmonium” plants is not always higher in com son with the _
¥nitrate' ones, but only when they grow in m rich in potassium,
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In media poor in potassium the "nitrate" plants appsar te be richer
in carbohydrates.

From data in tables 4 and 5 it follows also that the content of
carbohydrates in plants with either source of nitrogen is in inverse
dependence upon the content of organic ascids (fig.1) and the content

of organic acids~in inverse dependence upon enzyme activity of
peroxidase (fig.2).

Such dependence was observed in all the experiments which we
conducted. it is possible, that when there is a nore active
peroxidase, the oxidation of organic substances in plants does not
stop at the stage of organic acids and goes deeper (to CO,).

Thus, by way of a correct combining of ammoni'wm and nitrate
nitrogen with such elements of ash nutrition as caleium and potas-
siun, we cam change the course of biochemical processes, direct
metabolism in plants with the purpose of increasing the yield and
changing its quality in direction needed for us.

(p.186)
Y NO NH ° : 91§ NO NH } {1
o = o> OPGARLC acida —ars m organi.@ o.cida 2
Bl ccocar et o carbohydrates 161 8 S —— =~ " 3
7 o~ % p
: 7
/4\. i 13 | 6
6 Lo \;i ., 12 . 6. 7 .
LA - 1 g -
5 ',,'_ Dot L0 59 9
- 9 - |¢ 10 -
4 A2 8 4L 13
e N_Fo=F% =%—- =33 6 3l 13
T m— am— w0 HA 4ht
_' “?' L A3 ] Tl
I ‘ ! — i L 318
O L corirmmimened O O 39 -
' N .:-":‘K.q Kacav oo - GB. . .. N o Ko P Kocaw ca ca‘c x
Fig.l. Effect of Ca and Kon the . Eig:.2. Effect of Ca and K on

content of soluble carbohydrates a.nd
organic acids,

stanoce) . in corn.

the content of organic acids
(% per eir dry sube and the activity of peroxidase
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(p.183) Table 3

oxidizing ensgymes in them

e

¥

jActivity of . R
. enzynes  [Chemioal composition of tobasceo leaves=§ {per air dry snbstance)
Carbohydrates ] Nitrogen
. : ° .Lv
N é_ . g 4 L]
Variants NS ' ' S
| 2218 | » s lg | 3 1%]
a0 8% 59 (%82 |2 5
531 Bl 3135 | 8% g, g 5|2
So|&al & & ] g & : 4 &
[Gel'rigel’s combimation 0.5 N0y} 2450 | 150 | 4,16 | 7.7 ; 39| 0.11 | 0.28 | 0.16 | 2.04 | 2.59
# ® .. 1. 34,0 j u.ﬁz ¢ 4ol2 7?-0 7.9 1 0,11 | 0.30 | 0.24 | 2.48 | 3.13
" ‘ " 1.5" 39.0 | 14,0 | 3.25 ] 6.0 941 012 0,281 0,25 | 2,52 | 3.17
L " 0,5 NH‘ 40,5 7::52 9,15 1;n9 3.310:12] 0,28 § 0.19 ; 2,12 | 2.71
L "ol " 14B9 ] 40 [10.8 113.2 | 3.5 0.5 0.42 | 0.36 | 2.52 | 3.45
" " 5.5 | 2.0'[4.77 15,5 | 2.6 | 0.28 “ 0.2 | 0.36 | 2,63 | 4.02

1.5"

*Ths more seconds the leaa.act:lve is peroxidase

.
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fable L {p. 181;)

Activivty of

Chmica} compositicen of the &ba«eugmum part of eorn
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‘ enmymes {mg/vessel)
%g & . o “Carbohydrates
Schens foutling 27 of the Sa 3”5 § | & o = 8 g ™
experinent ::2§ S B k4] = & @ & 0w
BoEl 8.9 8o 2 5 4 35 28| o ~
B!':ws: @‘-_.E_g fa Q ) g a3 - 2 <@ ] (oY)
ebg| s9d8 g2 | 8 a4 &8 |FF |29y | &8
1o b Me<BEY. WakO3 67 | 68 | 10,0 {58k, | 629:h | 306.0 | 25h.3 | 2U5.5 | 68,0 | 16,7 |
2. M= M,oEAV. 1eNO3# Kg Moo 8,0 | 323.5 | 15,7 |292,h | 296.8 | 56L.8 | 208.0 | 252.8 |0 | 12.8
3. Neb MooFKV. Nal03 # Kg HaoF ’ : o
Cay Ho=E . 8ol | 122.0 | 12.6 | 224.2 | 285.5 | ome | 218,k | 261.2 |LUS.2 | 20,0
by NeG My=lAV, NalO3 # Kg IiesF .
C&B _MhmF » : 703 12(%5 11.2 32'!408 3399‘6 e 2%954 Eié?oi& 387:;0 1109
5o Neb My<TEV NalOy £ K g . o o |
lisok Caly,5 Ho-B  ~ P To9 | 228.0 | 15.7 538.1 | 665.9 | 4S6.6 | 221.,2 | 272.5 | Lbs2.0°| 11.k
6o N M,=FKV NelO3 # Ky H.oF - ; - | =
Cag MasE 7-5 116.0 | 12,6 | 637.5 | 828,0 mse | 195.0 255.0 | 205,0 | 18.8
?a N96 M.mEKV I»‘QHQB g Kl r’oﬂF . B S ' | : »' .
Cag MooF T 6ok | 312.5 | 9.9 670.1 | 826,2 | cee ‘| 185.6 | 250,01 166.k | 21.7 |
Go  Heb HowBEV Hal0g f Cag Hswk bob | 302,0 | 6.h) 427,82 | 517.4 | 2k.9| 236,0 | 204.2| 39.1] 27.6

AUy °y
slg
g% °csuBdy
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Table 8 (p. 189) ,

Aetivity of

Cheniork composition of ihe ebove-ground pagd of gorn

engynng (mg/vessel)
Sehome Jowtifne 17 of the g Gosbolgdratos g .
esperinent & 5 2 v ;@g
2 1gd 8 | s | g5! 3 A
g "3 e o - G o g & b0 @
&, S § 8. g - 5 G 9 R N
SEEis4E E§ 23 ¢ 5 lsplBa 23 e lee
Eov @fasi oa [ & ¢ © ol & & . S S
Lo He§ H.ERV, (1 : 6.8 | |
o b XV, (NHy) 40, 6.8 | 2505 | 8u4 y 365.1 | 536.8 | 213.5 | 190.4 | 9559 86 | 6.8
- N6 Mo<BKY,  (NH,) 500, £ Kg M,<E. 8.1 11750 | 166 | 364.5 | 5483 | 4429 | 2116 278.6 | 428.5 | 7.3
3e gaélhﬂ.mEW‘ (W) 550, # Rg H,-E, o
8 1 M.<E, . ‘ ; ‘ | .
a1 861 1645 1 03.1 | 4982 | 677.6 | monom | 2033 | 2986 | s55.2 | 38
A gwééﬂ{?wﬁzv. (EH&)QSO& ;! P\'é Mc=E. - ‘ | o A
Ge 5 M.eE. ) i | 1.
‘ Tod | 16351 32.5 | 343.6 | 508.1 | wo-vx | 126.9 | 259.9 3318 ] 2.0
5a gozs Ha<EXV. (WH,)550; ;' Ky oM, <E, ' 0
;.8 M.oE, ? " : . o :
405 _ TT 275 1 1T | 3%i4 | 460.0 | 3642 2333 | 300,81 352.6 | 9.2
b RO MMV (W)p%0, 4 By MoE, | °
VLT A O 2 3 i .
" 7.3 | 260.0 1 102 § 4725 | 9.9 | aeoen | 197.0 | 27,5 | nosn 335
b M BoEYV. (W )5S0, /Ky BB »
Can ¥.-5, ° . 2
e PO 005104 | 3G 594 | eeee | 1905 | sen sl css 2.0 |
- Hed DRV, (WH,),80, £ Gag M.eB.| 6. '
Wl )70, 7 Cag BB 6.5 | 150.3 | 9.3 | 2971 | 4385 | 126.5 | 201.5 | sr9.s 32.9 § 76.0
iy
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Virulentnoat® i kul'tury parazite
vzhavohiny Derluca £ilum (Biv.)
cast,

[Virulence and effectiveness of the
Culture of a perasite detrimental to
the rust fungus].

Mikrobiologiia 21(6):711-717. Nov./Dec. 1952,
448,35 M582 :

(In Russian )

According to the literature the fungus £ sometizves
appears as a serious biotic factor ‘which limits the evelopment of
rust fungl of many species, among them rust of grain orops. '

Thers is indication in the literature thet 1t was possible to
obtain a pure culture of D, filum. However neither methods for its
accomplishment nor the nutrient media for cultivation of the parssite
are given, o : .

. 3

We tried to select the mutrient medie empirically. We ‘obtained

spore formation of D. filum on potato agar (with a oontent of 207
potato, 37 eger, 0.017 eitrio acid) and on pea agar (7% pea and 37

Isolation of the fungus in pure culture consisted in the fol-
lowing: the newly-formed and not yet matured (°  which hed o
time yet to beocome dark) Py nidia were sowed in one of the mentioned
nutrient medie in Putri dishes or- test tubes directly from the natural
substrate, The latteriere uredo-spores of brown rust on. vheat leaves
in which pyenidia of D. £1lum were contained, Py nidia formed 1in
artificial nutrient media were no different in exterior charscteristics

from those which are usually observed in a matural substrate,

Then other nutrient media were elso tested: corn, soya, vheat,
carrot, beet, rice and other ager media as well as slices of carrot,
potato, P, table and beet sugar, grains of corn, wheat, oats,
pea, rice, barley, eto, , ,

Repeated sowings demonstrated that in various mitrient madia,
under ainmilar conditions, the fruiting of D, filun appeared with
unequal intensity. We oconducted corresponding experizent with
23 nutrient media. This experiment establighed that py nidia are
formed most abundantly on slices of carrot, grains of oats and
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corn a8 well as in cbéd;;;potato, mué%, and iheat agar.

-In nature in s natirel subatrgte“f;uith;:_g’m 12° - 2° "

range, the period of D, development 18 5 - 7 deys. 1i order to
find ocut the time needed for the development of the parasits in arti-

ficle) mutrient medis, Ué tested 10 gg the post euitable for pychidiae
- formation autrient medik within the 8" - 2,° temporature rangd.

" The media were prepared partly 11 chemical test tubes pertly in
bmall flesks,. ',150 nl. in volume. The parasite culture wn; tak?frou
slices of carrot., The sowing was done with aquecus suspension of

. #pores, , o .

 The experiment wes repemted thres times for each media ahd ssaigned
temperature - in four parsllel test tubés end in four flasks. The re-
sults are given in table 1, :

' Table 1 (p. 712)

Speed in formstion of pyonidia _D_g;_gg__ty_m, in days in
various nutrient media, depending on tamiperature,

Nutrient Media Tewperature
I 10 17 180

%
B
R
8
:

Crains of Soya 12
" ® Com

Agar - oats bran
Ratural substrate

Silces of Poteto 12 = = 6 e = 6 5 &
Corn Agar — - 12 11 e 9 - -— b
Potato " st —— —— — o 8 —e 7 L

13 =, 4 5 5 e — 6 —

The data given in table 1 indicate that no sharp difference is
observed in speed in fruiting in the nutrient media which we selected
as compsred with the natural substrate. A certain inhibition in form.
ation of pyenidia is noted in the wheat and corn ager. All the other .
tested media produced almost no deviations,
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The selesting of nutrient media suitsble for mass acoumulation of
parssite oould not yet be considered a besis for judgment on the
virnlence of the fungus culture cbtained in one or anmother nutrient
media, Aceordingly it was necessary to evaluats the media from the
point of visv of virulence of the fungus cultwre bred in them, W¥e :
onrried. cut such evaluation ia regard to 9 nutrient media in the fol-
lowing prooeture, 8eeds of the Ukrainka Wheat were sowed into con-
tainers, During the stage of the fourth leaf a suspension of uredo-
3om of broun tust sixed vith a suspension of D, filug spores vas

aoed on plante. Tests were conducted separately in esch of the
mentioned maldiia, ¥or testing each of the nutrient medis 10 containers
and an sdditional oontrol container for each wers used; the oontrol
oontainers vere inooulated only with suspenaion of rust spores.

Befors the introduction of suspension of spores of both fungi, as
woll as after, the plunts remained in the cruggtwtuc under abnd:l{.iom
which spproximate natural condition during July. ' '

[ :
A month after the introduction of suspension on the plants, re-
cords wers taken of the development of rust amd its perasite, The
rust was redorded sccording to the changed soale No, 2,
vas recorded by visual estimation of the percent of pudtules affscted
c by the parasite, The results are given imn table 2, -

The most vitulent was the culture taken from carrot slioss. High

virulense was disclosed 1n cultures bred on oats and osts-agar.
Fungus cultures from the rest of the media shioved lesser virulence.

| Table 2 (p. 712)
Virulenos of Darluce filum culture cbteined from various mutrient

medin ‘
s - man ‘_.

. [« o+
Mutrient medis in | A« 3 o d
which the culture ;3 © o a3 ~

was growa g" ] ot %g a 2 z ‘

EEERMATY 2
Carrot 16 78 3,5
Control 50 0 50,0
Oats 18 65 6,3
Control ‘0 0 40,0
Corn 18 53 8,4
Control ! 25 o 25,0

C
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Table 2 (p. 712) (eon, )
Virnlenca of Derluce £ilum sulturs obtained from various nutrient

media,
) 3 L)
Rutrient medfa in |, 5 DY
which the culture |8% HF qE LR
wvas grown ""437'6‘3 w‘;-p's;zg, Eg‘f%
E5Ha [Cagpm |BERY
Cora Ager 24 49,6 12,1
Control 40 0 40,0
- Oate Ager 10 42 5,8
| Control 25 0 25,0
| Wheat Agav 15 36 s
| Control 32 0 32,0
| Says Agar 13 15 11,0
Control 23 0 23,0
| Potato Agar 2 19 17,8
Bffectivenses of Burluce filus culture

In the gbove described experiment the sunspension of sporee of rust
and of ites parasite was introduced simltaneously on the plants. Under
natural vonditions ‘the intermittent impingement of plant by spores of
two fungl %8 more frequent. In some cases the apores of the peruuo
fall on the plant at the moment vhen the rust has alreedy sppesred, in
others « a fow days before the rust spores £all on the plant. In order
to clerify et what dates ot striking the plant the spores of the parasite
are most effective on rust,’'we conducted an appropriate experimmt in
two series, “

It was hoped to clexify, by the first series of the experiment, the
effectivenoas of the culture of the perasite vhen its apores are intro-
duced into the plants within 110 daya after the inoculation with rust.
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For that purpose seeds.of the Ukrainka Wheat were sowed in 50 con-
tainers, - ‘Puring the fourth leaf stsge all the planta vers simal-
tnnemuly Snocudeted with utedospores of Puce I~
modmtel»y after introduéing the mpension of | t cporci onta the
plants, a3l the containers wers dietribute ;«n Supey 5
containers in caghs 4 containers of ewth subs«g :jf@ vabe Juter on
inoculsted with the suspension of the D, filge gporés and one te-
maiived £oF control. ©nto plentes of the first gubsgroup the suks
pension of the D, fidum spores vas introduced e smse day and anto
plants of the relisining sub-gronps sirdiar suspengion was Mntro-
duced at-one day intarvals.betveen each next Subsgroups. Thus into
plants of thp last sub=group the suspenston vee ntroduced on the
tenth dv.v mﬂn inoculation of the firet SubagBoup.

The second series of tests différed from *bhe farst oniy by
havimg a rgverse order: firat the spores of the m were
1nti-bﬂu§e& 41ito 'the plants and -then, a2 in the first series, the
;:Cpo s¥on of “the P, tﬁtigg; spores vas mwodncod in one-dsy

te;wwh. :

Jum -spores consldted of e mixture taken
w {carrot, osts, ocram, potato).

The expariment was oonduetod in s green-house vhere the tempors
ature. r'gm vas. kept within the optimm range for both fungt.

The. mmitn of the test of the first series aro given in teble
3 and of the second =~ in; tu'h&o be

Tabde 3 (p. 734)

‘SPOres

Results of fntroduction into phnu of
after romor were ineoculeted with I \

Nmotuub-group
andoontml

E_é ‘Eri'b@- ")
cing

‘plants vith

intyroduce
tules of-
| fected by
D, filum
Yelopment

“True per- |

£ilue on
, gt
Rust de-
- velopment

tion of - |-

Date of
inoculg~

leaves
in ¥
1 % of pus-
. rust de-

" cant .of

7'
=
~
°
g
3
-~

Date of
i piafzt'

o
.
«}

Control e
Contro;. ; 65

2,6 |
65,0

65,0

§B
Q19%
BB

ool
(~]
N
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, 0 | Table 3 (p. 714){con.)
Nmn’berof‘ gube=group _ cfis'n 127 ‘I,_n R 9
and ocont¥ol °g%° w 148 g“igﬁ éﬁég
- B FHH A e
i Rl Gt WL | LK
4th Sub<group nv 25 97 1,0
Control : , 0. 0 40,0
5th Subegroup o oy o % 1,4
Control € I .0 65,0
6th Sub-group 13w 26,71 795,71 1,1
Control - : 65 *0: 65,0
7th Sub-group ' BPA 32,5 70,5 ‘9,6
Control | 7 a5 | 85,0
8th Sub-group ' - - 18V 15 98,0f 0,3 |
_Control | 65 - ] 65,0 |
9th Sub-group : 16v. .} 20 86,% 2,9
Control : | 6 | 0 | 650
10th Sub-group 1] ‘ v 56 93,7 5,0
Control ! 't 65 o 65,0

Tabte-4 (p. 714)

Results of hmductian into planta of Darluca:-filup spores aftar
["10-botorg7 the former vers indculeted with Puccinis triticins.

“Number of ‘ | -
and control £ il g gé‘ 'r (84
5 gu §gg O ", 3 3
J%g;'g ogsﬂ 4 ag igi
. ot
saa!l r3 e iy a ' 8
FLE PEERIE NN Y
lst Sub-group gV 9v 2,51 9% 1,4
Sub-group iov 25 95 1,2
31d’ Sub-group nv - 122,54 9 2,2
4th Sub-greup v 22,51 %0 4y3
5th Sub-group 13 38,71 0 11,7
6th Sub-group VA | 26,2 | 63,7 12,4
7th Subegroup 5v 8,7 45 4s9 .
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Number of sub-group é ,5,5 g g é' %B - 3

ot ezl (G 8oy KSTY [B% 1Fyg (B0
- -3 ° g S 1 {888 - _
c3im s oy pET R |

g_gaiama. 35 oG4 |Bu3
8th Sub-group 16V 118,7] 56,2 8,4 ‘,
9th Sub-group 17v 1o 60 4,0 :
10th Sub-group 18V 13,7} 93,5 1,1 |

It can be meen from table 3 that, in the shove-describded experinent,
cultures of D, filum which vere introduced into vheat on the first as
vell gs the tenth dsy after its inoculation with rust appeared to be

highly ‘virulent, Differences depending on the dates of introduction of

. spore suspensions were insignificant.

The data of the second series of the

to thoss of the first sariea.

' Examining the results obtained only from the point of view of the
degres of effect of the parsasite on rust, without concern about the
plant condition, the following conclusion can be made: Iindepandent of
vhether the spores of the parasite strike the plant within 10 days before
or after their inoculation with rust, the effectiveness of the D, fi]
culture remaine sufficiently high. One is readily convinosd of it by
examining the column "true percent of rust development® {tebles 3 and 4).
Thus, for example, in the 3rd Sub-group (table 3), the degree of rust
development in the case of incculation with D, filum reached only 10%
vhile in the control - 65%, The differenoe o 3 an indicator that
the paresite depressed the wycelimm of the rust alresdy inside the leaf
tissue and aw a result es vere not formed. PBesides that, of the
portion of pustules (107) which sucoeded in forming, 98§ were filled
with the parasite. Thus there wers only 0.2f of unharmed pustules which
are capable of spresding the rust infestign. oot

Even 1f the 10th sub-group (table 3) be taken, vhare the degree
of devalopment of rust in the test reaches 567 and the differsnce with
the oontrol emounts te only 10%, even in this case 91.77 of tha pustules
are affected by the paraeite and 5% repained free from £t. L

tost (talls 4) are slidler
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~ Therefore the pirasite can sppeer as a powerful biotio factor which
is not only able to lower the rust development to an sconomibally un-
noticeable volume, bt can, besides, btring to a mimisun the acoumulation
of rust infection. ‘ . ,

The mantioned indicators of the effectiveness of the D, filum are
the result of tests carried out only in greem-houses where tbe basic
factois of the medim could be relutively sasily regulated. Yherefore,
we look 4t the described experiments only as e presumptive solution,
of the probals o:a:gplying the sulture of the perasite cbtained in erti-
fiedal mitrient 8. Carrylng over these tests under fiald condition
will require a eeries of sdditionsl studies mainly in connection with
conditions of existence and development of the parasite in the nature,

* Repetion s Wheat t

In the preceding section we examined the ePfactiv®ness of the
action 6f the D, Filup on rust without concern about the conditicn
of the plant itseélf, At the same time it is probably rot immaterial

° to the plant vhethér only one fungus-parasite inhebits it or whether
another fungus 18 added, though the latter does not develop directly
at its expenses, T

. Observations vhich we carried out revealed the following. In

chses “han the culture 6f the parasite is introduced into the plants:
béfore the appearance of rust, i.e. during the period of its incudation,
the xamifestation of D. £ilum can be of three types. )

Firut_'l_:m 1t the leaves of the plarnt qi‘e of a mi'mal gr%sn e0lér

- énd the sporiletion of tust oh them ie ocompletely lacking, Frui ting
of the parasite appears as $ndividusl pyenidia scattered on the surface
of the leaf biade, sometimes they are entively lackihg, Such’a mani-
featation of D, £llum is observed more frequently atopn 1t3 culturs is
introduced in plants one=two days after their ‘inoculetion with rust,

Segond typet on the plant leaves sppear yellow spots. Fruiting
of ‘rust takes place in way of single pustules. Frulting of the pare-
site - in way of individual pycnidias and in yellowed ssctions- pyenidia
in dense groups,  This type of manifestatica is ocbserved more frequently
when the culture of the parssite is introduced into plants one-two dsys
before the eppearance of rust, ‘

Third type: the plant leaves lose the normal color, they have the
appearance of a complete necrosis end becoms yellow, Pustules of rust
ars single and in groups. Pycnidia of the perasite cover densely either

0 the entire surface of the leaf blade or its greater part. This type of
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e manifestation is observed usually uhen the culture of the paresite is
introduced into the plant efter the appearance of rust pustules.
" In cases when the culture of the parasite 1s introduced into the
plants one~two and more dsys before their inoculation with rust, the
manifestation of the parasite corresponds to the first type.

. And in csses vhen the culture of the parasite 1s introduced into
plants after the rust sppears in various degrees and sporulates, we
have two additionsl types of parasite manifestation. First types the
plant leaves lose the normal coloring and have the zppesrar of a solid
necrosis end single yollowed sections dry out, Single pustules free of
the parssite are found, The basic mass of pustules 13 overcrowded with
pyonidia of thoe parasite, Second type: the plant leaves became yellow
and dry out, The leaf blade is covered solidly with rust pustules which
in turn are filled almost entirely with pyenidia of the parasite, Fus-
tules free from the parasite ere found either singly or in small-groups.

The state of plants at all the deseribed manifestations of both
fungl was compared with the state of coptrol plante vhich vere imncu~
lated only with rust, As a result of such o comparison it became
alear that the yellowing and drying ocut of the leaf blade of the plants
on which bpth fungi, develop, as a rule, takes place sarlier than on'
control plants (in' all the described types, except the first), In

other words, the fight betwsen two fungi, which takes place in the
e plant itself, has a more serious megative effect on the latter in re- .
gard to the speed in drying out of the leaf blade than when it takes
place in the presence of the basio parasite - rust, It is true that
such ocourrence is observed only in cases when the parasite of the
rust, due to varicus causes, was not able to suppress it in the early
stage of development, i.e. at the begimning of the inecubation pericd,

More serious suppression of the plant in the process of the fight
on it of two fungl than in the presence of only one basic parasite -
the rust, can be explained as follows., It is known that the rust as
well as ite parasite D, filum form a mycelium inside the tissue of the
plant leaf. Fruiting of one a® well as the other fungus takes place
on the surface of the leaf blede. It is quite understandeble that if
the rust succeeds in forming a rigorous mycelium and even fruiting, then
by this ssme faot the parasite is provided with unlimited mutrition
and therefore with the possidility of forming, in its turn, a vigorous
mycelivm send abundent sporulation. In this case the destruction of the
plant's assimilating apparatus will teke a more intensive course and will
lead to a mors rapld drying out of leaf blede. '

We observe an entirely different phenomenon in cases when the para-

aite sucoeeds in destroying the rust mycelium at the beginning of its
development. Here the fight of the two fungl is on a very. limited scele,
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By auppresang the rust mycelium the parasite thus deprives itsalf of :
nutrient madia dnd acedrdingly 1% succeeds in forming only an wheignifie
cant mount ot pyeniﬁia ningly wattered on the surraca of the 1032 blada.

dwelopa q'uibe nomally

From all this we mst make the following ¢ conelusion. Use of para-
site for eontrol of rust can be rectified under ihe dondition of the -
latter's ‘suppression stétlie begiming of ite ’&m.loment, ‘Which ¢dlncldds
with the first atnges of’ planta" grcwing. Inhib:ltion of rust durifg this
psriod of & lo®s (relatinly more rapld, than in the case of affection = -
by rust alons) of 'Pi¥st sppesring young lesves and thus pmomuom’ot .
heslthy leaves of subséquent romtionl in subsequent ltagu at plant™
growing = wmote than ecup-nnato % the ntgatiw cffoo‘t of D o

the ata‘be of the : .

smco our mngua s.n an %blmu* uite, it io tmdmundable
that in artificial nutrient mefia -1t adjusts itealf sonsiderably less
tbmax&othnmmﬂuwmgwbama. Therefore -  -°
pcmtg:ion (> toﬁp ormim om in the aughtut qzotmts npid];r
sﬁtl upper hand -

Mﬁcmyeommtonmthodlotmomotthsm
cunlturs mede 1t poffnbh 0 astablish that the bLest initial media for
m;umqummmmmmoruu, l'grtrmtmingu:q
'trmamt-tubotqamtuh‘orﬂnkormm&mathm .
eonnnim to t;l‘ ughﬂy,m roreope £ .

ua«modonttaqmngmmmtomtmuh ("lbnnaaka).
Thay are portable (in the 1000 nl. volume) and were very convenient .
for pass aoom:htimofﬁmmmoulmﬁ. ‘The! tpnmﬁ.ngdmmmm
mﬁhwed.uarcmltdm,‘%hthlmnmubletor ‘
mmmlatmufmnmms mmqtpamtmmto,
grninaotmtaandm.

vagh ¢ubes.,

hondTASBES1, 250 sathet cartot and votate ore mpwe%?’.m e
mamuwau:aouumm. Then tH}
and they undergo steriiisation in an autoclave £ zmm.mal.s.

atospherio Fir « GOreins of cats and corn oggupy ebout 1/4 of the
£lask voluwe ged to i.tsbouthwoMmaofuatujmaddd. - The steri-.
lisation is parrisd out in an eutoclave for 15+20'mim. wl*h n.cﬁ.ngl steam

and “then obe hour under a 3.5 amqmric prot

: +
1
A 1.
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It is better to carry out sowing into freshly prepered modis
cooled {0 room temperaturs. After sowing it is necessary to'shake the
flazk well in order to have fruit-bearing started stwmiltaneduply.in, the
entire rutrient media., After-the sowing, depending em hov soon atumdant
fruiting has to be obtainéd; the flasks are kept at s corresponding tem-
perature, .At @ 18-2,° temperature about 1k — 2 months are required for
e mass formation of frult<bedring. In flaske fhe fungus can devalop
successfully without loaing ita- virulence duritig 8 - 10 wonths: This
pakes it possible to atert prepering the culture shesd of time,

In & came vhen it i3 nacessery to tranmport the culture aomevhere,
1t can be done in the follouwihg marner: the éulture is extracted from
the flasks together with the nutTdent media and dried to sn aifidry
condition at g noy roor temperature or at a 24»26° (but nct higher)
temperature [l o 2/y 34 days are needed for it if the culturs is spread
in a thin layer. After such drying the culture, can be easily trans-
ported in a non-~breskable container, ‘

Qomg‘ lusions.,
l1. A mmber'of inexpsnsive'mitrisnt media are selected (slicee of
carrot end potato, grains of oats and corn ete.) in which the rust
parasite Darlucs filupm devslops sucoessfully.

2. Sikple and videly accessible méthods of pass sccumlation of the
culture of the D, fijup fungus in nutrient media afe devsloped.

3. Under conditions of .a gFedn-honse experiment it has been demon-
strated, that the D, filum fufigus grown in mitrient medis retains its
virulence and is capeble of hatiing up to 987 of rust pustules (regerd-
less of the develofment degrsé) at a belated introduction on  plant
and suppresses the rust simost ‘Gnpletely during the myceliun stage, °
'when the' cultire of the rust parssite is imtroduosd in tipe oo plants
inoculsted with rust, - . a ‘ -

4

: Recaived 3, VIII 1951
institute for plant protection '
I i\ d '

-y

~N
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Stderev, K.

Roshnoe obynmw
Ehlopohatnika - -

[Bight Dunting of Cottenl,

Rolkhor. Proifvodstve 10(6)s48. June 1960
26%.8 K88

(%4 Russian)

. Many peste of egricultural plants reproduce very vapidly and pro-
dilce beveral generations during the eummer.. As & rule their contpol®
has to be'carried out 'in a chort ¢4mé in all the. avés affectsd. . And ™
at the sams time 1% -3hould be considered thaf thé sffctivedess of ©
treatuent 6f plants - with chemical, preperations depends’on the ‘hours
&f the doy at which it takes place: - A% noon, . vhég' the -ais ;huniddty is
lover énd the wind stronger, the offect of polesh .dusts is oonsiderably.
woakay, them in the morning. Thereforo,’ it is-usually regommended thad::
dusting ‘'of plants Be conducted only in the mornming and the svening, . In

- such a limited timo - thé kolkhogzes were not able to %reat the flelds b
had to dust tthrough thé. entive day,. o . "o

In erder to use more fully the chemleak. preparations and the,
equipnent of the kolkhesos' and to. complete tha. treatment ‘of thd plent-,
dngs in shortest tinmd, Vhe stabtion of plent protedtion of .the A11-Union
scientifissyvesenrgh institute of votton-industey, carried dub éiperi- .
fronts last yeur, ‘with' dusting wotidn at night. - These exporiments were
vory suceessful, Af night the plant leaves aro epverod with, dew,-ita. -
ale humldley inersages; the wind usually dies dowh.  AYD this credles
The best covditions for & thembesl Sventmemnt 62’@1&&&1’5@3;. '

. Eapecldlly lerge contentrations.’of cotbon vers treated at aight in.

© %ho kolkhozds (Kedgriik” and “Agamat®s Ordihiémik idze rayeng Ocbek BSR, °.
‘wnore thors were many cobwsb mites in the cotton fields': |

.. It was noted," boforehand, whege and 1R what’emounts to epply the
- polsens, how %o Plabe .tho ysople: "Qoi"kersl}?’,,'sﬁatg;ms wore organized
for vepalr of equipment.’ Serious-attention was.paif %6 the contwol b?
work quality. On moonlit nights’ there uas no need for additionsl ight,
"Bat" lamps wore used ocanly when wherq wae mecd. dh vegulating ov repiiring

of .equipmont,

P Y P
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The resilts of night dusting were good .the entire contaminated
aren of cotton va.s cleared from pests, The tima necded for treatmont -
of plantings wvas reduced in half. Observations demonstrated that night ‘
dusting equals in value that of tho morning, ies 20-22% higher than *
dusting during the day and 817% higher Chan that of the mning

K, Sidor'ow
~ Bojentifie Workey
All-Union scientifie - research
mstituta of. eotton 1nduatry. W

O

b
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Paikin, D. K.

Rogul"tat ispytaniia tiofcsa v
bor°be s vrodaoi cheropashkoli

(Rosults of tosting thiophes im the
eontrol of Burygestor integricops].

Vsesofuzn. Akad. Sel‘skeokhoz. NHauk im
V. I, Lenina. Dsk. ﬁﬁ(?)sascsﬁn 1960
20 Ak} (In Russian)

Ag 8 recull of testing of mmersus erpauic otepsunds, the
exserticnrily high eontact effect of some ¢f the phogporous-crgenic
oombinaticns e cateblichced and, in pardiculer, of the preporatien
2¢hig-phos” wiich wo obtained frem the Ssicntific instituto of

‘fertilissrs ard insscto~funpicides imend ia-. ¥. Samoilov. This

preprredion ropresents 8 one-per cent tale dust of diethyl.~peranitre~
phenyl-chiophoephate.

In lavoratery Wris nsy generetion inesets, Furyeaster intesyicens
(hermful Evryprster),-lnown as the most resistant to poisons, emong
ther DDT—mie duelced with thiorhos st the rate of 1,5 ond 3p, per 1m s
sfter whi¢h they were tronsferyed te btresding placas end %ept there
under temperetro and humidity eonditions optimal" for tho Acvelonment
of ingects. During 24 hovrs a camplete destruction of Purygasterse
treeted vith the preparation took pleee (it wos reperted three times
with 100 inserts each time),

‘latoratory-field ¢ests vere orpried out with winter whest defore
harvesting end in gtubkle fields in the kolkhoz imeni I, V. Miehurin;
Kraenonr-Melckil raign, krasnoderskil krai.

- Plots 30 x 50 m° in size, with grort density of 'ugs were dusted
in the rate of 15 and 30 kilogram per heetore. Prrt of the tugs were
selected for breeding fur subseoucnt observetion urder laborrtory
conditions. Besides thot records of living and desd buge were made
in the trented plots. Together with the one-perceat duat, diluted’
dists were 2lso tested in laberatory~ficld tests.

The results are prosented in the table.

It follous from the data given, that vith a ccnsmpiion of the
aetive elenent in the praporation, from 120 prams per hectare and up,

1. The work ums carried ocut in ].949‘by the brigade of the Ali-Union
{nstitute of plant protection, under tho lerdorship of I. M. Poliakov.

. * ’ [ ] . ‘ .
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 destrustion tekeg Plase repldly, * But if they stey even for a lorg
© time in e 9011 rented vith thiophos~tharo is no notadie dcstruetion

y *hiorhos vhen 1t ig aprlied in £Sm of dusi sugpension in water viile

~ derth véte of Furygester deelined amgat.wxeo.in,mmﬁ‘aon with the

- paranitrowphenyl-thicphoephats); though net as effestiie aa thiophoo

* Al1-Urdon solentifio~rescarch
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It is.interesting to' note the sharp decline in toxieity of

1% 1 consteritiy Kaing stirred, Whem Sprinkied vith the sugpengim,
ot .the rate of 30 ke: of dust end -560 1i%ere of vated per hwclave, the

wter. lhather the lows of Soxicity 1a°the resuit of hydrolydis of
the aotive clement or the result 6f sone othey catissfSern not b
cesided vithout spectal stuiiey. . . 2

' Very inportent idvths rreblam of durailon of thilepiosis action,
It has been estoblichad recently, thal such synthetid ‘Preporetions
as IDT andl GRnTs0 (hemmchlerooysibhemmns) loge toxility rimder f1eld
conditions dne to the effest of Light, in particvlatof the witraw
violelY pairt of the cpeciyumesnd of tempersture, Fopée (WIUIF) peints
out the faculty of thicphos to loge texieity. In studying the effeots
of lighU snd heat en braek down of thiophes, Yo egteblished thet 'the
decisive faetor ig the Lewperr targ;, . - G
- Yo asmume that lisy of loxieldy ty <hiophos iz the ‘Pesale of
gvaporation of the active ¢iument; the highel the temperatirdithe
faster this process. . ) S e o

. Not only 4hiephos tut ether PhosphoPous~organis combinstions as
w9ll have a future in the eontrel of.agricuitural pests. 1% vas
estoblishefl 4n ouve labszatery tests for determination of toxieity of
scxe of the rhosphoroussorganic preparaticns cbtained £26%; the UIUIF,
that e S5-porcent dust of dixethy. ~pEreni tro=phenyisthiophosphato
dees not differ from thiorhos in i%s cffeat on Barygisters. Other
phosphoreus-o7gani6 esmbinatieng (aipropy?, parenitrsiphenyl- )
thiophosrbate, ‘4id 80=propyl-pagani {res-phenyl-thiophospheto s ‘ethyle

are novertheless of considerable tesiicity and eould bé %sed in the
eontrel-of pests of apricultural STOPo:. .« - . .
- ) s ., . F e .
. — - - Recelved 19 1V 1950

idatitute. for plant pihotection ¢
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the ca.plets destruction of Puryiraster tekes risee en the second dry
after dusting.. At a A0-75. grem per heatrr consumption the dbuge sye

" destroyed srmpletely during the following 3-4 deys. .
A There was no known preparation vith such o smsil eonsumptidn of
the sstive almment and mueh 2 high effectivensss and it seems to us
thet 1¢s irvortance ean be hardly ewerestimrted. The use of thiophos
promises exeeptiomlly highi.praetionl resulds for the esntrol of the
beynful Burrgaster, espeeially. by airplane method; with the heip of
vhioh amsll doses of Gust enn be appliedw=ip to 5 kg. er less, thieh
oomdein 75-100 g, of aetive slement-diethylperenitré-phenyl-thiophosphate.

Tests shiowed that the thiophos dust esused no hittm to vheat;

rillet, eern, pimpkin, kidney beens and young shoots of apple-trees.
Nen-resistent te thiophos were cusumbers, the le-ves of whieh were

{njwred. | B
. : o Lo - o so- T&b}ﬂ (?;34)
Effectiveness of thorhos in dusting the harmful Mirygaster.s’

concen~ ‘Toses of | eonsumip- f'ffmth rate of hammful
';rat.iom dust on tion.of {' ' Puzygeaters, %
of aetive |conversion potive el —iem—ps pomins ;
siement in {to ¢ne . | ment In g,| 2fter| rfter l sftar |after
the dust, ¥ |hrctar in kg.| per heotor| 24hTs 48""1%*‘"* P6hra.
o : 15 450 | 74,0 |300,0] &=
A S 20 300 - (00,0 [~ |ee
0,5 i 75 1485 | $1,0] Y006
_Oat 15 ."'160 30.0 ) 91,8 9550
0,4 20 120 {81,2 |100,0} =
0,3 15 . 45 13,3 | 8,3| 98,0
0,3 % 20 49,3 | 98,5 100,0 ¢
control - - - 1 2,9 4,01 5%

Crude-laboratory experiments showed alee high toxicity of
thiophos againat aphids, grein nites, grencry éureulionidee, ecdtar~
pilkisrs, lesssr aprle vorm and bec¥ies of the beot curduliorides.

" With expenditure of 1.5 end 3 g. of dust ner sousre meter of riee,
the cemplete destruction of pests took place in 24-48 howwras .

In regerd to the beet curculionidoe one peculiarity weg dig-
savered which is of essential irportrnce in using Thiopkos on dia
*sveiklianitss" (beet plants). I dusting cureulioxidae tie ~

©
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.
iSvesHEL kova;, .. My
0Pt pridenéniia proparatsyd aitio:
‘Kardaminovol kisloty dlia bor'by.
% peratodari-parazitani rasteniir
A KtteEst oF Uslng Ditnicoarbiiisr - .
#Acid Derivatives in Fightirg Fematpdesz:
ghich function as Plant Parasites /.
Trady Z561641cheskozo Institutsd o e o
fAkademii Fauk SSSR, IX, no. 2,. pp k62-0755;
2951;,/410,9 1543 (14 Bussian)® = o
Pt A P g B mom i B e I it Fomiaba fpiingdiar sl
FXPERIVENTAL APPLICATION OF DITHICCARBAMIC' ,, - .. ._.
“ACID DERIVATIVES FOR CONTROL OF PLANT PARASITIC NEMATODZS) ¢
{D jﬁﬁ?ﬁ’é the Hemalodes caising €conomic losnee 1o b tflona»r]‘: economny §’f
- 4H& USSR particularly damaging are: .the root-'mot, ‘potato and vheat:
_;Zﬁﬁéiﬁg{'{;{‘ nématodh-~etersders mrioni (Corppu} wii H'i;arasii_i&“zég" .
F55%s of over 1,500 spbui-s of most diversified plunisk-vegelables;:
tpedlsical, medicinal pfd orrsmmental nlsnts and some friplt trees and-
jpalms—-depresses tlem, defornms the-roots, inhivits tue develcpment and:
#cocreases tae yield. .Root-'n.ct nematode is disclosed cn plants by ‘thes
“resence 0 swellinrgs on roots—-galls, which vary in eize from a pin
thead to a walnut, depending on the 1ost plant, degree of soil coftam> - :

fination with root-"mot neratode and otrer conditionsy

e Foralés oF the root-tmot hemrtode; Which are Tound ir gallsy 157
‘}fﬁ?ﬁ:‘eds”of eces into the external surroundings. In the epring the. =
Ylarvae which develoved in the eggs emerge into the soil, fird youngt
splants and penetrate their roots for further development until tke séxial’
. Amaturity stage of male and female,- The root-knot nematode is distributed
fpredominantly in the South of tce USSR wiere ii ¢ number of localitiegy

it makes cultivation of vegetables and other susceptible plants quiter

i nhogsibles "Besidea that, the root-knot nematode, as it was found by’

ithe ‘author (1949),.fcan inhabit the open ground and Ve harmful for pon= .
ffotated cultivation of vegetabte plants in il central belt of the USSR%

iThe root-knot_nematode is yery barzful sled in farze with covered ground

{ereennousqs/ . -

‘Potath Hematod ¢4 'in oHe
' P61fta of tke Baltic)coas® of the USSR (Sveshniiiova, uses great
losses to potatoes ddciegsing tue yield in ~seriouily—tEi “sgections:
tip to 1427 . | grans?_f per plant. Potato dedatods parasitizes ‘the. Toots
of potato plants into which it penetFdtes ‘in ‘tite soring during the larval

—nebterdae cosbooaleneia o Ta,, Lo
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wiape. Efté?“EEtEﬁiﬁP ITom egys iﬁiEh'ﬁiEE?EEtEd*Ai*€' toil 18 the,
‘Bead female—cvset. The larvae mike a‘mass sttack on g potato:
Tootlets; ‘pentrating into ‘them they feed on plant 883 ; undergo ‘e number:
of. Y1linek" ./ molts_?'aftei which they reach the. stage of sex maturity of
~Teoale and male: E*The harmfulness of the potato resatode is manifest
“in the destructicn of the potato rootleta.»“around the penatrated larvae
arancrosis of root-cells takes place. Inaamuch as the number of larvae
“in the rodt frequently exceeda 10 per lcm., 8 dvﬁne of roots take!w '

mlaca..f'ﬂlanv larvae are deziroved togﬂther wlth roots; ‘dut the attack, .
by larvas 1s reveated seversl timee and tie plan{ becomes exiausted by
wmiting material for regeneration of roots, 'the léaves develop weakly; _
‘thev .dry out soon and unerefore tha tubers formed are: small ,or. thev are. .,

o T u e AU

' mat formed at alls;

i‘i iy "*.. iif“f‘)-
) iWheat hams tod
W1 ¢éreals; mainly

Thd

e LA

A mina teitio! (Fiefrbuck)! 1% @ sAribha parasita
o b, Larre of She whalt nematnda affect the L
‘plant at. the beginging »* 1tz perrination: thelovlants are dwarfed in:

i#ize, ‘the stems ar ave rrimped leaves (fig. '8). 7 With, - - .
‘the*formation of the splke. the larvae infect the overy and, reach there '
‘thelir tex maturity stare, IAfter fprt*lizat:on the femnles lay masces: =
wof egra (up to 15 thousend ) from which larvac haich and undergo moltshf

¥

Trom the ovary in affected spikes there are formed, instead of grain, galil withu

ithick walls which protect the larvae within tne galls, .Calls con-;:_ .
‘“taminate the seed grain and enter the soll vheres the larvae crawl- outy *
jand attaciz young plants,. ‘The harmfulnese of the wheat nematode is mani’
ifest in the fact that part of the affected plants are destroyred whilel
;young. ‘in mature plants the infected sviklets do not blosson, - instead‘
qgrain-galls are forwed in them, which are fillpd with larvae, 'and in- _
‘tne grain gathered from a greatly contaminated: field the amount of pallu.;
«night reach up to 1,000 and more per ikg., 1. €: up to 3% of the net.’

ﬂgrain waights 10n certain ferms the loass cansed by the wheat nematode# -
#e quite congiderabke, .The wheat nematode is distributed in Central Asiu
#nd.in a number of southern locelities of the USSR, as well as in Balo-g s
Tusgia; it was recorded also in Siberia (Kirianova.’lth) 'The author: - »

earried out. experizental inoculation end obtained formation of galls !’ e
BT TR Y T =L Y LU -~ R |
ﬁha;rm“cow. Cok s R of - : g
. .F’“ Sl J‘ . & [ -.P{ . oa P . " - s L] . ‘ﬂ" }
et A ot V'r"- - é
. “v**In search for MEasurss. Ior decnntaminstigg‘of ‘the’ aoil of the ’h'-f:’

. mentionad three specles of nematodea, ihe researchera had in rind .-*
@ffacting the larvae of tha,second stape which migrate ¢n the uo?l ?
Aooking for a. plant—hoet rat e . T "'wy":ﬂ

N ""‘Tiha - N "-;: Tar. - %
w ﬁ“’ NS L gt .a."*‘ ". +
‘*’“It an suggestnd‘ as c0ntrol?;§asurps against tha gﬂll Hematcde, £

%o Fteam the so0il up to a 60 65%:C. temperature, at a '20-25¢n depth..asfx‘
well as to apply ‘& 'series-of agroitechnical measures as, for evample,
raplowing in fields whnre the soils dry out, flooding of ecil for 10?6.;&5
‘periods, .erom rotabion with plants resistant to root~¥mot nematodes ,.;
(M1lipews,” ,19114) However. in many cases it. is not possible to carrvg_

~ g : » - ;-J-or‘ &T""'b‘ "'-—L"i ‘haﬁ',‘r “P'-EHM""" "k --
< ., - o '4“13' Q?ﬂ"{;:‘ ﬂ“:mw-lz?’#'**‘a‘“ wﬁu

Lt aaLaeve Se n METEY THEraR Faes 1 AL oAl g Do td Jwndl
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out these measures and in some parts of the Azerbaidzhan, Crimea and
Black Sea Coast of the Caucasus, the root-knot nematode has reproduced
intensely, According to Selivonchik's data (1838) /1938/, the vegetable
yield on the Apsheron peninsula is partly destroyed by root=knot
nematode, Hadical measures are required for their complete extermina=-
tion or, at any rate for a decrease in contamination to a degree where
growing of vegetable = Cufurbitae and other crops, susceptible to
nematode infection, should be possible, The opinion existing in the
literature, that root-lmot nematode does no harm under conditions of
temperate climate, in particular in the central belt of the USSR -

is not correct, In 1944, the author observed in the Moscow oblast' a
complete destruction of carrot yield in a focus of root-knot nematode

in a garden near a farm house, during the third year of cultivation

of garden plants: with potatoes in 1942 and 1943, and with ecarrots in
1944+ The carrots were affected so severely by the root-knot nematode that
the yield was not suitable for use (Sveshinikova, 1949),

Among chemical control measures tested in the USSR by &, A, Ustinov
(1934) effective were: carbon bisulfide at a dose of 500g. per 1m2
: and chleropierin at a dose of 100-150g. per 1m?, The carbon bisulfide
(:> - in the indicated dose resulted, under conditions of Sukhumi, in 100%
destruction of the root=lnot nematodes in plots: however, this prepara-
tion is poisonous, explosive #And therefore not convenient for extensive
use, Chloropicrin in indicated doses is effective, howsver, a 100%
destruction of root=knot nematode, under econditions of severe soil cone-
tamination in Sukhumi, was not obtained, therefore, its dose per 1m?’
has to Be increased, Besides that, application of highly poisonous
fluid chemicals requires use of injecters, work with them is dangerous
“and has to be conducted by specifically trained people in gas maska and
protective suits and due to all that the process becomes too cumber=-
some and expensive,

Therefore, the author conducted in 1945-1949 a test for the control
’ ' of root-knot, wheat and potato nematodes with powdered preparations
suggested by the Scientific Institute for Fertilizers and Insecto-
fungicides imeni la, V, Samoilov, Tested were the following derive
atives of dimethyl-dithiocarbamic acid in dust form and manufactured on
the basis of: methyl ester of dimethyl = dithiocarbamic acid (10% dust,
patented preparation Meystogon", similar dust of Soviet manufacture with
another filler (of M™cystogon" type), 20% dust on the basis of the same .
toxic element ("forbiat"<§:§, 20% dusts of ethyl (no. 23), butyl (no. 35),
isoamyl (no, 34) and propyl (no., 33) of dimethyl = dithiocarbamic acids
esters of diethyl = dithiocarbamic aeid:ethyl (no. 31), butyl (no. 30)
and propyl (nos 32) also manufactured as 20% dusts, The rest of the
preparations which did not show a sufficiently nematodocidal action are
(:> not mentioned here since they are indicated in the collated table 4.

e,
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Methods of application were as follows: in the spring the prepara-
tions were scattered by hand in a 123 ratio mixture with dry sand or
road dust, into adequately friable soil which was replowed or redug and
after that the preparation was thoroughly plowed under at a 20-25cm
depth, Part of the preparations, due to their small amounts, were tested
in flower pots, In the latter case the chemicals were introduced into
the soil before filling the containers, withéut adding sand and they
were mixed evenly with the entire volume of soil, During the work in
the open air gas masks were not used, Rubber gloves or canvas mittems
were used in mixing the preparations with sand and in scattering themy
No other special safety measures are required, Contact of the prepara=-
tion with mucous membrane of eyes, mouth and nose should be avoided,
Therefore, smoking and eating during the work was prohibited, After the
work, face, hands and feet (if work was done barefooted) were washed
with water, . '

In 1946, the author conducted tests with "cystogon" against
root-knot nematode under conditions of natural foci of the parasite in
open ground in the Moscow oblast! in an individually®@owned garden
(Sveshnikova, 1949)., Well prepared sandy soil was dug up with a shovel
to a 25cm depth and then broken up with a rake, The introduction of the
preparation took place on May 8, at a 14° C, air temperature and a 8° C,
soil temperature at a 20cm depth, The soil humidity constituted 17.22%
when recalculated in absolutely dry soil, "Cystogor" was taken at a-
ratio of 185g, per 1m?, It was introducéd in a mixture with dry sand
for a more uniform distribution in the soil, it was scattered by hand
through a soil sieve., After the introduction of the preparation the
soil was again dug with a shovel and stirred with a rake, The soil in
the control ares wvas cultivated in the same manner, In large areas
it is recommended to introduce the preparation into the soil with a
drill for fertilizers and to finish up with a horse-drawn rake, Seven
days later, i.e. on Mgy 15, carrots of the Danvers variety, with a few
white carrots added were wown in the experimental beds. On May 30,
normal carrot shoots (line) were observed in the treated as well as in
the control area which did not differ in density or size, Further
growing was normal, Careteking = stirring up of the ground and weeding -
was done by the owner of the parden, On September 9, the experiment
was terminated., Examination of 124 carrot roots from the treated plot
disclosed on the thin roots of 26 of thepm single galls dlscernable anly
with binocular glasses /magnifying glasg/ (21.4%)s The remaining roots
were absolutely free from infection (fig.11). The roots free from in-
fection as well as the affected ones from the treated plot were of quite
normal size and shape and suitable for food, while in 1945, the owner
of the garden discarded the yield of this bed because the disease in-
cidence was too great, From the control bed were taken 180 roots. A
(100%) of the plants were entirely deformed by root=knot nematodes as was
the case in the peeceding year (fig. 1) o _
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Fig. 1 - Caption. ILeft - carrot from the plot
treated with "Cystogon" [2Z/ in the dose of 185g,
per 1m?: right - carrot from the control plot
affected with gall nematode.

"The second part of the experiment was conducted in heavy clay soil
in another area of concentrstion of root=-MEnot nematedes in the Myscow
oblast!, The soil was not "mature" i.e. it did not crumble, but was
compacted (humidity 19.65%) and it was not possible to break it up
finely. "Cystogon" was introduced by similar methods in a dose of
200g. per lmz, with consideration of the stickiness of the soil. The
Danvers variety carrots were sowndirectly after soil treatment in
order to find out about the effect of the poison on sprouting. Germ-
ination was normal - on the 15th day young growth of uniform density
was observed in the treated as well as the control area. Here the
results were less successful: of the 94 plants tsken from the treated
plot, 29, i.e. 30.7%, were affected. The degree ofk?ection was from 1-5 gal
1-5 galls per plant. From the control area 60 plants were taken, of
which 42, i.e. 70%, were affected. Degree ofxrection - from 1 to 100
galls per plant. The results of the test were undoubtedly influenced

- by the soil structure. -

On the basis of the preliminary experiment with the "Cystogon"
against root-knot nematode carried out in 194€ (Sveshnikove, 1949), the
author decided to try out in 1948 another preparation - "forbiat" /7/-
for decontamination of soil from the root-knot nematode under conditions
of intensive contamination which exists on the Apsheron peninsula.

Prior to the author's tests, "forbiat" was applied as an insecticide, but
no one tried it as a nematocide. The experiment was conducted in Baku
with the cooperation of the director of the Azerbaidzhan Quarantine
Laborstory, S. L. Popov and the entomelegist L. I. Shapieva. Soil treat-
ment was carried out on two farms with different soils: in the village
Shuveliany in sandy soil and in the Armenikendskii nursery of the Baku-
soviet - in clayey loam soil. Methods of poison introduction were
similar to those for "Cystogon": digging as deep as possible,

loosening of the ground and thorough mixing of the chemical with the
soil, The "forbiat" was tested in doses of 70, 85, 100 and 110 g. per
1m?. The experiment was conducted during the second decade of May in
three plots 5m? in size. A week after the treatment cucumber seeds of
the Chinese variety were introduced.

During the growing period the control plots showed very great
sparsity: in treated plots there were almost no bare spots, the plots
were covered with strong vines and produced a yield shown in table 1.
In the second part of August, the plants were dug out and records were
taken ofoection of their roots with roctknot nematode. Almost all
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the plants were affected with it, but to various degrees (fig. 2).
While in control plants the roots were absolutely deformed as a result
of parasitizing by the rodtknot nematode, in plants from treated

plots there were considerable less gaells and the higher the dose of
poison, the fewer gslls (fig. 2). Vhen the dosage was 100 and 110g.
per lmé, the galls appeared singly and were most freguently distributed
at a depthdof less then 20cm. Numerical data of recorded state of
roots are presented in table 1.

Table 1 (p. 466)

Effect of soil treatment with "forbiat" against gall nemsatode.

Shuveliany Armenikend
Dose of "forbiat" per 1m?
(in g.) Mverage % of yield average % of yield
root infection| (in kg.)| root infection (in kg.)
Control (without treatment) 100 0 100 11,2

(At the end of
the experi-
ment all the
plants were

destroyed)
70. « « . . . . 70.5 5 84-4(1) 13.3
85. « v o 4 . 50.1 5 88.1 23.1
100. . . . . . 38.5 8.7 €7.1 29.8
110, . . . . .. 36.1 9.1 | 54 30.3

The tested doses of "forbiat" did not entirely destroy the root-knot

nematodes in the soil, but they gave the plants the possibility of grov-
ing normally.

In order to develop a 100% effectiveness of "forbiat" an experiment
was conducted in flower pots with a clayey loam soil artifically inocu~
lated to a high degree with root-knot nematodes. The soil was
thoroughly mixed with "forbiat" in the ratio of 150, 250 and 350g. per

" 1mR for each three pots.,

1)Highgh percentage of infection is caused by defectd in the agro-
technique
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Radishes were token as test plants. Two weeks after the planting, de-
vression of plants in control (untrested) nots became noticesble ~nd
toward the middle of the second month of growing, a picture of better
nlant condition in treated pots as compared with the control ones was
apparent. :

The result of eMamination of plant roots are in table 2.
Tabl 467)

Results of soil treatment with "forbiat" against pall nematode
(flower pots)

Dose per D2 (in g.) Total number Number of % of
: - . of plants affected infection
plants
Control (without trest- . _

' ment ) 25 : 25 100
1500 o o + o @ 25 2(1) 8
2500 4 0 4 . . 25 1(1) L

) 350 L] L L] L] [ ] [ 25 O O

Thus it was established that the effectiveness of the preporstion
depends on the degree of so0il contamination and on the dose, and, '
mainly, on the thoroughness in mixing the preparation with the soil.

(P, 467) . : .
Fig, 2 = Caption. Roots of cucumbers from plots

tre~ted with "forbist". From left to right:
control, "forbiat" in doses: 70, 85, 100 and
110g. per 1m2,

On the basis of our works which demonstrated high nematocidal
properties of preparations of dithiocarbamic acid, in 1949, a test was
conducted with a2 wider assortment against potato nematode which possesses
a higher resistance against unfavorable conditions of the envirement.
According to dotez in the literature, its cysts can remsin viable in

“the soil up to 10 years. Up to recent years the potato nematode was

not known in the USSR, therefore, prior to our research, - none was
conducted. The experiments were conducted on the Base of the Lithuanian
Quarautine Inspection with the cooperntion of the agronomist E. S,
Mikhnovas. : ; '

1) Intensiveness of invasion - 1 gall per entire plant.

¢
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The following preparations were tested under field conditions:
105 dust of the "Cystegon" type (methyl ester) in doses of 200 end
300g. per 1m”, 20% dust of the "forbiat" type in doses of 168g. per
1m? =nd ethyl ester (preparations no. 23) in doses of 100 and 185g.
per Im2, Soil contamination reached up to 2500 cysts of nematodes
per kg. of soil. Preparation of the "Cystogon" type was tested in
plots of 100m2, preparation no. 23 and "forbiat" - in 1.5m2 plots, de-
pending on the amount of chemicals. It was possible to establish
during the process of potate development that the plants! germination
did not suffer from the effects of the preparations being tested, with
the exception of a 300g. dose per 1m? of preporation of the "Cystogon"
type which somewhat inhibited germination, though within the potate
norm. The effect of decontamination of soil with preparations was
clearly expressed in the exterior aspect of the leaves, which looked
quite normal in treated plots (fig. 3, 4, 5 and 6). The yield of
plants in treated plots was 4=10 times heavier than in the control
plots. It should be pointed out that these data pertain to the 15th of
August, when the yield did not yet correspond to the norm and besides
that we intentionally omitted manuring, in order to demonstrate more
clearly the influence of plant decontamination from potato nematodes.
The results of the treatment are shown in table 3.

naturslly contaminated with
e background - soil trented
in the dosage of 100g. per 1m?.

Table 3 (P. 469)

Resﬁlts of so0il treatment with esters of dithiocarbamic acid for
control of potato nematodes.

Dose Average Average Average % | % of Number
Name of per 1m? | height of weight of large |affected [of cysts
preparation | (in g.) | bushes of tubers tubers roots on a
(in cm.) per bush . - bush
(in g.) ' :
Ethyl ester
(no. 23) | ~ - -
20% dust. 100 26 79 . 57 52 Single
Same. . . . | 185 32 108 © 59 36 | "
Methyl ester
20% dust - _ ;
"forbiat". .| 168 51 141 68 Lo !
Methyl ester) -
10% dust. . | 200 27 110 70 40 "
Same. . . o | 300 39 - 113 60 36 "
Control . . [without 14 11.5 18 - 100 Up to 15
‘ treat- : : S , : per lem.
ment ' ' ' of root
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Fige 4 = Caption. Plots tr;:%ed with "Cystogon'
in dosage of 200-300g, per "

Damage to plants following treatment with "forbiat" decreased 963,
following treatment with preparation noe 23 in a 100g, dose - 46% and L
no. 23 in a 185g. dose - 64%, as compared with the control, where 100%
of potate bushes were affected to a high degree. The exterior aspect
of the plants and the yield are presented in fig. 6.

The remaining 12 esters of dithiocarbamic acid (see table 4)
were obtained in amounts not exceeding 100g., therefore tests of them
were carried out in flower pots (three times) and the natural contamin-
ation of soil was 1200-1700 cysts per 1 kgs The soil was treated with
dust in the ratio of 150g, per Im?, Two days after treatment potato
tubers of the "Vel'tman" variety, about 100g. in weight which were
taken from a farm free from potato nematodes were planted in all the
containers and were placed on racks in a green-house with a roof of wire
screen, i.e. under climatic conditions of open ground in Vilnus, and
t:) they were held there until the moment of record-taking of the experi-
ment, Potato shoots were noticed on the 14-24th day, i.e. within the
norm for this crop, though in the control containers shoots were
observed on the 11-13th day. Further on a certain difference in de-
velopment was abservedy in pots with soil treated with chemicals,
the growth of bushes was more powerful and on July 18, budding started:
in the control containers the plants were weaker, shorter, they did
not blossom and towards the middle of July began wilting and dropping
"dflower leaves. It is seen from table 4, that preparations no, 25-29
had no decontaminating effect: there were cysts of potato nematode -
1l - 10 per lcm, of root, i.e. up to a degree of affection observed in
the control, in the soil there were, besides the brown, also white cysts
of the 1949 generation.

(P.470)
Pige 5 —~ Caption. Plot treated with "forbiat" in
dosage of 160g. per .

Esters of carbamic acid no. 30, 32, 34, 35 and 23 have an undoubted-
ly nematoddeidal effect: they freed the roots completely from cysts.
Therefore, the potato Heterodera did not develop in these containers

during the growing period. Absent from the soil also were light-colored
cysts of the 1949 generation. At the same time it should be pointed out,

that the soil in these five containers retained a strong oder of the
preparations until the very moment of record-taking of the experiment,

O

v
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Table L (P. LT1)

Results of treatment of soil inoculated with potato nematode, with
preparations of dithiecarbamic acid (in flower pots).

1 T o no ]
&5 S Number of cysts in the soil
13 § Name of preparation 5 B . ‘Remarks
3 1 e S, “.a o in 50g. ' in 1k8
! - { o -P g8 ., 1 - - {
¥ | 8% g% T o1 l%
o — ! i ] 2-»# ® & 424
. 1 o5 £ g 3 g § hLhowehga
s . =k 28y 2 8 3% &magemaé
. . o, Aaea £ o 21 < 0P *-4 o
i ' .
1 25 ' Carbisoamyldimethyl of 1-3 32 38 70 1300 1400
. . dithi