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1} In place of wesds (which despite additionsl sowing of them,
88 a riile, spraad and develop very unevenly) there ars sown plant-in-
digators olosely similar in “otanicel indicators to weeds whioh spring
up most fregquently whers things are planted.

2) Resort is had o early gathering of plantsniF icators during
the pveriod vhen the herbicldal effect of the preparations being 8’ udied
ceases to munifeﬁt itself and when orop plants develgp %o the point
where weeds ng 1gpger supprass them. 12 R

R

3) Thpre are introduced the zo-.called background harvicides for
eliminatiori of the offesct of natural weeds which are characteristic ¢
the given test area on the yield of plants.indicators,

4) The methed invoiving momograms is used for obtaining the
functional dependence between doses of herblcldes and the yield. This
makes it possible in establishing {ie herbicldal activity of preparations
to compars dozes which give the same effect (ard not converssiy) and to
obtain numerical indicators which shuw by how much or by liow mary times
ons preparation is wegker or stronger than anot»-

£} With the help of nomograms there is estabiished an index of
solectivity (according to Verter and Khoist) with the help of which this
characteristioc tooc of the preparatiors 1s described with greaster
accuracy and gets & mumerioal value,

By way of example of this methcd we will present & desecripiion of
ths resulie of a test sonducted in 1964 on the Dolgoprudnaya Agricultural
Test Station in a fleld svelurtlon of herbicldal preparations.

The test was conduelted on six erops with ten preparations usine
one period of introduction (ovbtimal for sach prevar-tion) in five lopari-
thmicslly inersasing doses. Plots measuring 100 zetars were sown with
six crops of which besete or carrots s %88 .. the main test plants -
gccuplad 30 square maters sach and mustard, osts, and millet -- planta-
indicators -. ocoupled 12.% square meters. The test was repeated twrice,

The appiication in the tast of five woswes with two repetitions was
based on speclyl tests condusted in the course of the preceding two years
in which there were comparsd the results obtained from introdueing two
dosas in four repelitions, thres doses in threo repetitions, five dosss
in twe repetitions, and nine doses without repetitions. These tasts
shrwed that the Lest results wers obtained when [ive dosss were tried in
two repetitions. The lovations of the points on the numngram were such
that a straight line on the nomogram cculd be drawn only in one direction
and ro other way and at Lhe same time with nine doses without roepstitions
the dietributlen of pelnts proved % be great and mede di{74cult the
selsction of the corvect direction when drawing a straipht line. With
three - art oven more so with two .. dossy the number of polnts was ine
adequate and the straight line drawn could net be corrected with ths ine
adequate nuwber of polnts (see Figure 1),

During the tests the herbloides wers introduosd with a ORP-A knap-
sack sprayer. The loparithmics change {in this cese & lowsring) of doses
was performel by the method of susoeswive dilutidr of the initial batsh
by bringing in each dnstance tne wmount of fluid to BOO Liters per
hectaro,

In Table 1 there is given brief informstion about the preparations

R R

C .

usad in the tests, fTM& The following words ﬁw Table 1 re transliterations:

.
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Large foreign firms which produce chemical preparatiunz for sgriculture coi.
stantly check the progerties of their herbicides in their gwn laboratories and tec.
‘senters or through govprnment scientific research institutes and sgriowitural ex.
perimental stations. °

At the industrial crep station in Beltsville (state of Maryisnd, 'SA) ihe

The methods of introducing the preparations, the dese, and the intsrvals of tiss

betwesn applications of the herbicides into the sgoil and the zowing of the plants
yar; The herbicidal activity of preparations is evaluated by eye using & 10~ .
point system and is axpressed in half-points multiplied by ten ard s paercsntagas of
fhe lowering of *he growth of the plants, Thus, the hsrbisldal activity acquires

# mmerical value fram O (lack of sffoct) t- 100 (complete destruction},

, \‘The Laboratory of Herbicides and Defoliants of the NIUI¥ lgbiemtific Instituts
of Fertilizers and Insecto.Fungicideg/ in 1961 conducted auch a test in & ghortened
form at the Dolgoprudnaya Agrochemical Test Station in which 1§ preperations ware
tested on six oreps using two veriods of introduotion amd four legarithmically
Ancroasing doses, Along with measurement by eya of the cordiition of the vlar*s and
the measurements made of thelr growth; measuraments of welght of planl yield were
&lso performed during the tasts.

The data obtained showed the prospacls for conducting an initial evsluation of
preparations ard at the same time the insdequacy of giving only a polnt evaiuetlon
and 2 measurement of plan: growt™, Tha most relisble and objective indicater of
hsrbicide effect was ths yield, the newsd for calculatisn of which was astablishad
?ufficiently convincingly.

Tests ~f the past few ysars have resulted in mar~ changee and imorovemenis in
accuracy in the methods of conducting initial field tésts. The most important
changes have been the followings y ’




dsisgon, allpur, murbetol,

o3

eptam, piramin, atraton, promstrin, pmpminj

Table 1
A Recopmended
s {4 ar bt o
Kapg Aefdes pubslance in sowings of for ocomb. tting
Dedaron 2. 2-a%0h orpropionate beots monocotyledonous weed grasses
#odd
alipur letyclenotyled. edimethyle beets, peas dicotyledonous weeds
garbamide + bLutinriads
enlorophony loarbanase
Murhetol  Bndetsl 4 37K beets grasses and dicotyledonous
wveeds, axcluding goosefool,
plgweed; musterd, and
bent orsass
Eptam Ethy fmdienoimapropyithyole  beets, beans, grasses and dicctyledsnous
carbams e potato weeds
Piramlin Lephany L. Seahlarine.a. bests dicotyladoncus wesds

Tricnio-
rorolate
of wewldum

hiraton

Fromatein

Propasin

pyridazonest

?.2.,5 trichkl rovroplenste
acid

Triohlorazetic acid

?~othyiamino.b,S.hise
dsoproyy laming. s Lan.
triazine

Zemathylihines. Smhis.
1800y L i g
Lol soang

Dt VLT
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beets, cotton
plant, flax

cotton plant,
tobacco,
vagetables,
beaans

haans

¢arrots, onions,
beans,
potato

miliet, corn,
sorghun, carrota

wasd Trassas

waed Zrasses

annual grasses and
dicotyledonous weeds

annual grasses, esvecialy
miliet and dicotyledonoun
waeds

anmual grasses amd
dicotyledonous veeds

e most comclete nerbicidal activity of preparations ard thelr

palaestivity are chs

ractarized by indicators of welght of ths sntire

meas of the plants whizh forms by the time ths plants are gathered,
Tharefore, cmitting date on the thiciness of stand, the neight of
prowth of vlants, snd the nature of the damese causad by herbicides,
wa will sramina those changes in the ylelds which wore creataed as s
rasult of the gredually increasing doses of the preparations which

Ware used.,

is slready noted, planis.iniicators were pathsred in the test
uwhile they wers young, thul s, a! the time the effact ceased to grow,
which for all pract ~al parnosss coincided with the period when damage

from weaeds drops off sonsiderably.

Thus, mustard was gathered during "

tne flewering phave, oats was gathersd at the beginning of the heading

/
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procass, and wmillet was gathered in ths phase of formation of five .
eight lsaves. Carrcis end psas wers also gathored scmewhal earlier :
than the ususl time partly to svoid possibls apcilage. The beets were

gathered at the end of the vegetativs porcessa.

The data oﬁ}ained, exprazsad in psteentages baseﬁ on adjacent
control plants, yere entsred on sime.logarithmic gragh peper and the
funotion.l depsndence batween the height of yleld aniﬁdoaaa of he.bla -
oides .ortrayed graphically. e ; :

e i :

An examination of the monograms makes it possible to sstablish

herblcidal sctivity of prevarations as well as their seloectivity,

Dalapon (Figure 2), within the limits of the doses studied, did
not exhibit adequats herbicidal activity and did nct result in 804 \
damage to avan one of the planis being testsed. Even a doss of zix
kilograas per hectare did only slight damage to grass, causing a
lowering in the weight of the gresn mass by only 20 -~ 30%. The
damsge to dicotyledonous plante was also inadequate.

Alipur (Figurs 3; was distinguishad by a high level of activity,
In doses of 0.6 -~ 0,75 kilograms par hectare it lowered greatly the
weight o¢f the green mass of wustard and docotyledonous weeds which iu
ths test conslsted of wild radish, spurry, buckwheat, pigweed, yallow
gow thistle, and othsrs, Alipur did not have any significant effect
on the yield of the overall mass of grasses, peas, and beets, It
shoved high selectivity in sowings of bsets and neas surroundsd by
dicotyledoncis weeds and mustard. B0% damage to the latter was ob-
tained with s doss of aboul 0.8 kilograms per hectare and 2 lowsring
in the yleld of beets and peas up to a maximsl dosa (1.5 kilo,ra-s par
hactars) was not chsorved and, consequently, could only bs bBeyorx it=
1imits, that is, in doses grastsr than 1.5 kilograms per heectars, From
this it follows thet the index of selectivity will be> 1.5:10.8 =>1.8
{relation between the dose causing an allowable 20% lowering of crcp
yileld and the dose causing BO¥ damage to wemds; the higher the index
is than unity, the “stter is the selectivity and conversely).

Yurbeinl was very activa with raspect lo oat zrasses and docoty-
ledonous veeds (Figure 4) and damaged them almost completely with the
use of the lowest dose tesisi ... ~r 7.5 ¥ilo rams psr hectare, For
the dostrustinn of willat and mw ¢ard thevre is neeced considerablv larger
doses of murbstol on the order of 15 -~ 20 kilograms par hectare at which
doses veas and beels began to suffer damags. Thus, it proved to be verr
selective in sowinge of besis and peas which we. : surrounded by diec. f
tyledonous weads ard oat zrassas {sincs the corresponding indexes wera ’
sreater than 2.4 and 2.7) and were inadaquately selective whan
sur- sunded by mustard and miilet,

Entam (Figure §), as di1d murbetol, demonstrataw during the tests
an sdequately high degrees of activity in the casa of oats, damaging it
with low coses (3 -~ 4 kidoagrams per hactars). For damage 1. millet
it was necassary tc introduce eptam in a dosa ~f 7 kilograms par hectars.
Peas and beets were unharmed with only s=all doses of eptam and the
vield wss decraasad noticesably when the doses were increazed to higher
than  xilorrams per hectars. Eptam possessed good selectivity in
sowings of peas surrswded by wead gras=as (indexea 3,3 and 1.8) and an r
adequals sels.tivity for beets surrounded bt oat grass weeds (2.9), :
but less selectivity when ths woeds consisted of miliet (1.5).

Piramin (Pigure £) was sffactive against mustard and daootylodonous.~

v
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weeds and caused their destruction with doses of up to 3 kilograms
per hectare, Grasses were not destroye’ by piramin, Peas and beete
didn*t suffer damage from piramin and wii.3teod well the introduction
of evan 6 kilograms per hectare of this preparation. In sowings of
these cr~ps surrcunded by mustard and docotyledoncus wesds piramin
showed high selectivity (indexes grestsr than 2).

Trichlorpropionate (Figure 7) damaged cats when applied in doses
of 10 kilograms per hectare. Mustard suffered from trichlerpropicnate
but. rere not destroyed tw a sufficient degree with a dose of 20 kilow
grams per hectare, Peas suffered practically no lowering iz yiseld from
dosas of tr.chlorpropionate which were used, and beets became suppressed
in growth beginning with doses of 11 kilograms par hoctare, It was
highly selective for peas surrounded by oat grass weeds (»1.8) and
usable for bsets in the presence of the same weeds (1.0).

Trichloracetate of scdium {Figure 8) showed adequati. effective.
ness against grassos, QOats and millet were damaged by this preparation
when introduced in a dose of 16 kilograms per hectare. With respect
to dicetyledonous plants beets, peas, and mustard proved to be resistant
to small doses of trichloracetate and were suppressed by high doses,
lowsring the yield siightly with the introduction of 15 kilograms per
hecture anu to a greater degree with furthsr increases in the dose of
this preparation. Trichloracetate of sodium showed good selactivity in
sowings of peas and bests surrounded bv weed grasses {indexes)l.5).

Atraton (Figure Q) showed relatively weak herbicidal activity whi.ch
for other herbicidas of the trlazine group is usually high. In a dose
~f 3.75 kllograms per hectare it destroyed only mustard and it siro.ly
suppressed beets. (ragses in test doses were destreyed poorly by
atraton, and pesasz remained rasistant and showsd no decrsaze in yield.
Atraton proved selective only in “he case of sowings of psas surroundasd
by mustard D 1),

Prometrin (Fipure 10) ¢ ‘'roved dicotylsdonous weeads well. Doses
of about 1.5 kilovrans »er hactars wore adequata for asimce=t complete
destruotion. Mustard was dectroyed by promeirin to a somewhat lssser
degrea; the same affact was achieved on mustard with an aoplicsation of
2.~ kilograms ver hactars, Carrols were not suopressad t sll by prome.
trin and the yleid of carrots didn*t decrease when the doses which caused
gestruction of dicotyledonous weeds and mustard were ~sed, Prometrin
didn't Lave any affect c¢n grasses, FPrometrin was cuaracterized by high
salectivity when carrots and peas wars surrcunded by dicotyledoncus
waads and mustard (indexes»l.? and >1},

Frorasin (Figure 11) showed even grester activity, The lcwest test
dose .- (.6 kilorrams per hectere .. desiroyed dicouyledonous weeds
~ompletaly and one kilogram per hectare was snough to destroy mustard.
Doses hirher than 1.7 kilograms par hecltare had an adverse affeot on
oats ard somewhal suvpressed the growth of carrots. Millet was resis-
tant to propazin even with a dose of 1.785 xilograms per hectare. Ths
idasirable affects of orometrin on peas was not noted, 3alactivity of
propzzin in sowings of carrote and peas surrowied by dicetyiedoncus
weads and rmstard was even higher than in the case of prometrin
(indexss >2.9 and >1.9),

In Table 2 there ia given the overall plcoture of salect.vity for

all of the test preparstions,
f
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Indexss of Selectivity

Table 2

In Sw;nga of Bseis

In Sowings of Poss

In Sowings of Carrots

__Surrounded by Surroundad by Surroundad by
Preparations sresses Dicotylsdasn Grasses  Licotyled~- Grasses Jicotyled.
onous Weeds onous Weeds onous Weels

Daispon - - - - -
Alipur . * >2 - -
Murbetol 32,4 2,2 2,2 - -

tam 2,2 2,5 b - -
gfmndn a 22 . 2 - .
Trichlorpropionate 1 * >1,8 g - -
Trichlorsce.ate >L,5 * *1,5 " - -
Atraton o * ® >1 - -
Prowetrin - - s 21,3 " » 1,3
2roparin - - * & 2,4 " >2,b

¥ . selactivity insdequate,

Thus, based on the rasults of the tezte it is possibls to reach the
concluasion that of the tested preparations ti.-re can be applied (in kilo~

grams par heotare)s

1) in sowiags of beets

alipur -- 0.8:; murbetel .- 18; eptam --

73 piramin .- ; trictilorprdpilonate -~ 10; and trichlorucstate -. up to

16.

2) in sowings of peas:

slsr straton -~ 4

3) 1n aowings of carrotse

promstrin .. 2.5

tna same praparaliona as for bsats and

a.. propazin -

prometrin -- 2.5; and propazin - 1.

In the indicatad dosas of sptam, trichlorproplonate, and trich-
loracetate of sodium there wers destroyed only grasses; with doses of
alipur, piramin, atraton, promeirin, and propazin .- only dicotyledcnous
weeds; and with doses of murbetel -. grasses and dicotyledenous plants,

An sxamination of the rasults described in this test shows that
thiz method which has been worked out and spplied in the NIUIF for cone
ductiig teste for tha purvose of detsrmining herbicidal activity snd
sslactivity makes it possible fo study new oreparatione with grester
tha uss of legarithically increasing doses,
the construction of nomorrams, and the determining of the func~tional
relationshlip of the dossas of herbicides and yields makes it »ossiple
to use rumovrical expreasions in evaluating herbicidel propsrties of
prerarations veing studied which ias extremaly aszential for givirg a

completeness and asccuracy.,

rorrect idesa of their relativa effscu,

This is espacially valuable

also in testing various types of one and tne same herbiocide whan t! -
differences .. effectiveness are not grest but osn be establishad with
sufficient sccuracy so as to justify economically changes in the
technological processes used to produce them, -

Along with evalustion harbicidal preparations this method can be

[
v
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used with success in working with “srtilizers, insecto-fungicidas in
studying agrotechnical methods (for example denaity of sowing), and
others,

Ygirg this method in the laboratory for teatin, herbicides and
dxfssienty in the NIUIF in oonducting field, vegetsztional, wnd evsn
laborstury tests has proven to he completely sourd.

Scientific Research Institute Submitted to the Editors
for Fertiligers and Insecto- 31 October 1964
Funginides imeni Ya. V.,

Samoylov
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