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l. Introduction

Please forgive me,that at the beginning of this paper I give
you a short information about the history of the Polish nitrogen
industry, but it is just 55 years ago,when on Polish territory
was put into commission the first atmospheric nitrcgen fixation
plant based on a Polish process and built by Polish workers.lt
was a nitric acid plant using professor Mobcicki’s electric arc
process,

It was not the first Polish contribution to the development
of the nitrogen industry. In the year 1905 the Westregeln factory
of the "Gesdllschaft fUr Stickstoffdlnger" made the firat comuer—
cial quantity of.calcium cyanamid using an invention of the Polish=-
born chemist F.L.Polzeniusz.

I, the last month the Polish nitrogen industry was celobra=-
ting another important anni--ersary.Fifty years ago, in 1922 was
established the first state enterprise " Pahistwowa Fabryka Zwigz-
xéw Azotowyoh w Chorzowie " /State Factory for Nitrogen Compounds
at Chorzéw/. This enterprise took over the nitrogen fgctory loca-
ted at Chorzéw and built by "Bayerische Stickstoffwerke iz 1915 -
1917.

As a result of professor Moscicki“s initiative there was
built in 1927 - 1929 the secopnd state nitrogen factory located
at Moécice near Tarnéw. At that time this factory has had the i
largest ammonia productiou capacity in Europe. j

In 1939 the total annual production capacity of the Polish
nitrogen industry,including coke ammonium sulphate, was sixty
thousand tons of nitrogen. Due to the bad pre-war eoonomic situ-
ation of Polish farmers,there was never made a full use of the
produvotion capacity,except the period 1929-1932.

During the Second World War,like the whole country also
the Polish nitrogen industry suffered severe losses as well in
staff as in plants,

In spite of these losses,the after-war reconstruction of
the Polish nitrogen industry was a very quick one.Allready in




1947 the pre-war production level was excocied.Thne land relora
and a new agrarian jolicy,realisecd by the new goverrmont Loroe
diatly after libera.ion,brought a fuandane:tal charge in LLc 0co=
nomic situation of the farmers.As a result of thkis,the demanc

for fertilizers began to increase cuickly «It was therefore rnccese
sary to build after the full reconstruction of the Tarpnos Iitro=
gen Torks another big one,located at Egdzierzyn in the Souts -
West of Poland.The production,started in 1954 ,was expanded ia
1958 -~ 1964,

The next step of expansion was reacked,when in 1956 wic --rst
part and in 1969 the second part of the Nitrogen Works Pul.uwy
was put into commission,These works are with a production cajacity
of 2500 t/day urea and 3300 t/cay ammonium nitrate among tne
largest of the world.

At present there is put into commission the next big fac-
tory,the Nitrogen Works Wioclawek with a production capacity
of 1500 t/day ammonia.

Beside factories producing single component fertilizers,
in 1970 was put into commission a large factory for NP fertili-
zers,the Chemical Works Police ,located at Police near Szczacin,
Later on there will be produced also NPK tertilizerq.After the
full construction of this factory it will be one of the largest
of this kind in Europe.

Designing the location of the above mentioned new wor.s,
there was considered not only economical aspects,but also the
stimulating moment of industry in districts of hitherto pure agra=-
rian character,

The location of nitrogenous fertilizer plants is shown in
figure 1.

Figure 1.
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2. The consumption of nitrorendus fortilizers 3in Poland.

. The consumption of nitrogenous fertilizers /in thousaand
metric sons of nitrogen/ is shown tn table 1. in comparisicn
with tbe total consumption of fertilizers / in thousand metric
tons N + 1’205 + K20/ ard the per hectare consumption of ferti=-
lizers ir total ard in nitrogen.

fertilizer }

year

-y

1964 /65
1965/66
1966/67
1967/68
1968/69
1969/70
197e/7 _

1/ foregoing

Table 1l.

NPK § anrual ; N iannual i_kg [ha sowei land

| rate of , yrate of

1 increase, yincrease , INPK

S T e
36245 - 9347 - 24,1
P 5 - 251.3 - 48,6
1106.7 - 38645 - 73.1
1302.8 117 33,2 112 86.2
1581.7 121 513.3 118 lo&.?
1829.0 116 6ot.8 118 121.2
2141.3 117 70l.1 118 142.5
2416.> 112 785.,0 111 lel.5
2571.7_ _lo6_ _ _822.4_ 105 _ _ _ 172.2

year = loo %

2/ In order tq get the figure per hectare arable land as definea
by FAO Productipn Yearbook multiply by s

0.9916

_ 14,961,600 ha_sowed land
15,087,900 ha arable land

Source: GUS /Chief Census Bureau/publications

In table 1. it is to observe,that in a very short pericd was

reduced the distance separating the Polish farming from the moat

developed countries in.the per hectare consunption of NPK and pro=-
portionaly of nitrogen.Before 1975 3{’;2;} be reached the 200 kg XK
per hectare limit - the converniional’limit of very high consumption. !

nnnnnnn ~yvi- 4

3+ The productioun of nitrogeacus griilizers in Poland,

As mentioned in the intruduction,the dynanmic increase of




faramer’s purckasing power led o a quick growisg demand SOr i ie ;
lizers,which stimulatod the intensification of exicting pivw..tlon 1
capacities and also the construction of completely new nit.< cen
works,

In table 2, is shown the production of nitrozczous I{irtili-
zers /in tkoucazd metrig tons Ii/in comparision with the totul
fervilizer .production /in thousand metric tons N + P205/ anc sne
per-capitva production of N and NP / in kg Nor N+ P 05/

2
Table 2,
year i NP i ammalf ‘ N fsmnualf 3_ -5 2er co_iza_ _
rate o ' 1 racve o : .
: 5 increase : :1ncrease ! 0 K
U SR L DR R 2 S o
1538 85,9 - 42,9 - 25 ~e2
1950 160 05 - 7708 - 6 04 3 ol
1960 L77 - 276 - 16.0 9.1
1965 758 - 394 - 23 .4 1245
1966 826 113 402 118 26,0 14,5
1967 974 118 594 128 306 18,4
1968 1233 126 759 128 3861 27 J4
1969 1472 120 938 124 45,2 2.8
1970 1629 111 1lo30 1llo 50 .C 2246
1971 1786 llo lo8l1 lo5 53 3249

1/foregoing year = loo %
Source ¢ GUS publications
In ta“le 2.are given only figures for nitrogenous and phos-
phoric fertilizers,because the whole requirement for potassium
fertilizers is covered by import,

Comparing table 2.with table 1.it canbe noticed ythat the
figures of production are 81ightly higher than figures ¢f coun-
sumptio:r Also in the future will be kept a certain productin.
surplus ... order to make possible some exportation of nitro;.~
nous fertilizers,
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_for_smmonia rjniizsis

and allready in th> pre-war period was werkin,, o naiu-
ral gis steaa reforuirg plent for arzzonia 3ynthesis gas rouuc.lon.
Because of srcall inland navural -as rccources and & Jood ~ovoloped

- -

coal-pirning inidustry,the furdaterntal raw ruterials for o-unnia
synthosis gas proaiiction was coxe and COKe JlLtederinnint I ... the
early sixties all new plants <3 basip on natural gooe.la 2.5
95 % of ammonia produc: ton will De busel on natural cac,ihi reosine
der will be produced fi.m coke ~ac ard petrochermical Saile tCus.
The above mentioned charges in row materials,tojosier with a coed-
wise replacement of smaller amcmornia production units oy up-ii=caie
T2CRN L0

large units will give a substount_ZI™w.”thae averase cost of pro=-
duction. This decrcase will be about 4o 7.

4, The assortment of produced nitro~enous fertilizers,

The Polish nitrogen industry is proucing the fallowing
fertilizers:

- urea
- calcium ammonium nitrate /CAN/
- ammonium nitrate /AN /

- calcium nitrate
- sodiur nitrate
= calcium cyanamid
- ammonium sulphate

= agueous ammnnia
Urea

Prilled fertilizer urea is produced in Poland from 1964 by
Toyo=Koatsu process total recycle plants, The main featurs
of this product is the low biuret content and very good storage
properties without any anti-cakirg treatment,
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nical properties,
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In order to reduce 4he costs of nitregen Hroducticn in 19597
a part of plants producins Liyhzrto CAY basan
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In 1569 this produciion was consid

As.derably cionded oy pattlag
into commission the AN nlzni av alouy, 5aryy this yaear it wvae

fallowed by the newest Plant at locieowek, Tha azirogen contens

of the various products is between 2240 i and 34,8 %. Veory socl
bandling propervies of ke product are secured by %ae uced sualbl.

lizing and anti-caking agenic,

Caleiunm piirate

The calcium anitrate is prcduced frox limestone ard citris
acid with an addition of amooniva n

tent o

~%rebe giving a LICTCREL COR-
f 15.5 %. In spite of very rocd agrocienical prozertiecs

tae production, tends to decrease because of.high cosse
duction,

¢l pro-




Sodium nitrate

Sodiunm nitrate is produced by alkaliine absorption of waste
cases from low pressure nitric acid plants.For fertilizing 1is used

only a very small amount,
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Calciun cyanamid was produced in Polard for fertilizing
purposes from 1917 in an increasing amountv.From 1965 the supply
to the fertilizer market was decreasing until 1970 wnen tke

supply was stopped at all in order to satisfy industrial nceds.

In the pre-war period ammonium sulphate was produced in
Poland both from coke gas and synthetic ammonia,after the war
only from coke gas.At present is coming an increasing amount

of AS as a by=-product of caprclactam production.

The use of aqueous ammonia with 20.0 % N was introduced
into fertilizing practice in the early fifties by the nisrogen
loadustry with investing a lot of money in local storage tanks.
In spite of the lowest nitrogen price and big organizaticnai
efforts of the industry,the demand for this form of nitrogc-
nous fertilizer was not coming up to the expected level,

Qther nitrogenus fertilizers

The ammonium phosphate produced at folice is containing
18 % Nand 46 % P,05.In the near future will be produced also
a NPK fertilizer based on the above mentioned product,




“he relative izmportance of the cbove menticned fert: 1. -
§ and its change es a function of time is shown in table 3e/porce..-

taze of total nitrogen production/

Table 3.
-TTTT = =- ' ool Wl " T~ - 717-~-71-- r=. . "7 Too
EURSTE T MY FHE TIPS
EoR! Byl B! gE! ghrozgy BS: fE Bs
year 195 me s51 gl oegr g 55 S50 7 3
L 3EE gE g8 87 BHr LI DEl 3:
;QE Y QE; y  WHEY 1A R : -3
i iR AT TN Sy SR A L A A @ . .
1960 36.43 35.37 0,15 4,67 0.19 l..04 9.78 o0.237 -
1961 43.38 29.33 0407 4.08 o0.03 12,52 9.96 .53 -
1962 43.08 30.13 0.65 4,16 0.03 10.19 1l.01 o0.75 -
1963 45.84 29,54 o0.64 3.58 0.15 8,52 lo.18 1.t3 -
1964 44.85 27077 1089 3037 0.17 9016 9036 30[“: -
1965 38.81 23.71 10.86 2,02 o.1l0 Te54 11,42 4.%a -
1966 37.11 24,70 15.82 1l.60 0.06 5.02 13.10 Ae55 -
1967 3l.04 22,66 28,72 1.68 o0.07 3.22 8.1 .70 -
1968 26.20 32,74 26,95 1,64 0.03 1,85 7,60 2099 -
1969 21,12 40.98 28.30 l.04 o.0l 0.13 6,14 2.2 -
1970 22,10 35.93 34.05 0.69 0,01 o0.12 5.76 1.3 -

In the above table can be seen the very dynamic growth of the
urea quots considering the substantial parallel growth of AN prcduc-
tion / in absolute figures/,

In the relative importance of nitrogenous fertilizers there
will be some changes in the next few years.Allready in this year
there will be a notideable increase in AN production coming from.
the plant at Woclawek.In the next years also the production of
NP fertilizer will stepwise be increased,partly in the form of NPX
fertilizers.About 1975 the 8upply of CAN will increase due to the

§ Planed modernization andd intensificaticn of existing plants,
& The production of other fertilizers will be in principle the samec
28 the present production,Worth mentioning is also the Plancd step-

& visc change of CAN-filler from limestone to dolomite.T
a nitrogen fertilizer with a conten

-t least diminish the magnesium defic

his will give
cf about 5 % LgO,vhicrk will ,
it in s0il if used continuously,




5. Exportis of nitrogenous fertilizers

In the sixties there had been imported to Pcland certain com-
plementary amounts of nitrogenous fertilizers,about 15 thousand toas
of nitrogen per year.The dynamic growth of domestic production made
it possible to start with exporis in 1967.In 1271 this exportution
reached a figure of 320 thousand tons of nitrogen.The producis were
going to the Far and the Middle Zast and also to Western Luiogpe.

It is planned to keep the nitrogen fertilizer export on the

present level, Into consideration can be taken thc export

of urea,AN,CAN,ammonium sulphate anid a certain amount of amucnium
phosphate.CAN can be gsupplied also with a nitrogen content Jdifferent
¢rom the domestic standard i.e. 25 % if wished by the cosiomer.

The expor@ed fertilizer is in principle packed like for the
dozestic market i.e.in plastic bags per 50 kg net.When needcd,=t
can be packed-also into additional jute bags.

The transport of fertilizers to European countries is at
present realised by train,but in the near future it will be possibie
also to téheport fertilizers by barges in bounds of the European
inland navigation system.
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6. Domentic prices of nitrogenong fertildizens,

The below shown domestic retail trade prices are ziven in
nZoty/looo k¢,

-calcium ammonium nitrate,25 7 N,PE bags 2350 2%
-amnionium nitrate 33 % N,PZ bags 2820 z%
- " w 34,55 N,PE bags 2950 2z
-urea 46,2% N,PE bags 3650 z%
-calcium nitrate 15,5% N,paper bags 2050 z¥
-godium " 15,55 N, " " 1900 zi
~ammonium sulphate 20,5% N,bulk 1300 22
-aqueous ammonia 20 % N,barrel 900 2zt

When fertilizers are bought outside the fertilizing season,
the purchaser is getting a discount of 5> to 13 % depending o “ac
time aad the kind of fertilizer.

T. Future development of nitrogenous fertilizer production and
consumption,
Below are given the planned production end consumption ol
nitrogenous fertilizers till 1980 and the forecast for 193¢,
- 1975 production 1567 #housand m t N,consumption 1250 th, = % X

- 1980 " 1700 b ’ " 1500 "
- 1990 " 2200 " ’ " 2000 "
These consumption figures will give a per hectare consumption
of: .
- 1975 83,3 kg N /ha arable land
- 1980 1loo,0 kg N/ "
- 1990 133,3 kg N/ "

For comparision are shown below the figures for P05 and Kp0
in thousand metric tons of P205 and K20,

- 1975 looo Po0sg 1550 K-0
- 1980 1250 " 1750 "
- 1990 1512 = 2200 "

The forecast of total comsumption of NPK and the Fer hectare
consumption of NPK will be consequently:
- 3975 3800 thousand t NPK 253,3 kg FPX /ha arable lang
- 1980 4500 " 300,0 "
- 1990 5712 " 380,8 "
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STANISLAW BYRDY
Institut of Orgenic Inauairy

Pszczyna/Poland

Peoticide indusiry - re port from Poland

I have to speak about the achievemenis in the producticn
of pcsticides for colorado beetle (Leptinotared decemlincata)
control in Poland, but for the informetion I would like at the
bezinning to say some words ebout the pesticides industry in
Poland as a whole.

Pesticides production in Poland amounts about 10 % of
the fertilizers production value. The pesticides production in
Poland is still in the development.

In year 1972 we stop the production of DDT. From the
chlorinated hydrocarbons its will be still producted lindan and
methoxychlor (DMDT) which you lmow , has a very low toxicy for
#dmmals. LD 50 amounts about 6ooo mg/kg rat weight. DDT in the
mixture with lindan and methoxychlor as the preparation named
tritox is being used only in the control of colorado beetle.

It is forbidden to use DDT on the others cropse. About the details
of the colorado beetle control I will speak later.

A8 the alternative substances for DDT our chemical
industry produces the insecticides of the phosphorganic compounds
and carbamats such as : trichlorfon, malathion, fenitrothion ,
dichlorfos, ‘chlortenvinfos oowbaryl and tetradiphon as an
acaricide.

In the group of fungicides we produce the copper
oxychlorid, colloid sulphur ,thiuram, captan and we are prepering
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the production of korboxine as o cys.ciic fun;icidé.

As sced drcssing substances vie nroduce mercury cronalc
compounds, thiuram, quiatocen, lCB, In the¢ next future .ae
production of orgenom-rcury compoundc is being limi‘;cd."?)chalf
in the nommcrcury compounds such as thiuraw HCB, quitocen,
karboxins and its mixtures,

In the herbicides group polish chemical industry uroduces
2,4-D, LCPA and some mixtures with dicamba and propionic acides
for the control of resistance weeds. Our chemical indusiry
prepares the production of urea derivatives sych as diuron, lini-
ron, monolinkron, [+em He jroutl "7“““"* o ferssttc Geg

All the mentioned compounds are produced in thc form of
dusts wetable powder emulsifible concentrates and aecrosols.

For the particular design such as fruit threes protcction
we import pesticides from the wit countries in the cmount of lo %
value of our pesticide production, I would mention that woc are
an exporter of pesticides in the amount of about 2% % value of

our production,

The achievements in the production of pesticides for

colorado beetle (Leptinotarea decemlineata Say) control

in Poland.

Poland is one of the gratest potato producers in the
world, The potatoes are grown there on more than 2,800,000 ha.

Colorado beetle is certainly one of the most serious
pests of potatoes not oniy in Poland but in all buropec., Tacre
is observed a constant increase of its population density instead
of continuous chemical control.

Colorado beetie feeding on potatoes, especially in Jlne

and Jaly, caused the loss of 30 % and in the case of ocomplete
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cefoliction cven of ihe wholc yicld, Tat i duc to itis higa
reproduction rution and mtuh rood aptake, uwheoretically the
progeny of onc rérmzle laying 500 ¢s36 would dcgiroy in .ac
third gencr=tion 100,000 potato plants growing on the ever:se
on ¢,5 ha,

In our climetic conditions the appearance and injureness
of the larvae of the first generetion gets its penk in June cnd
July., The larvae are completing their development durin;: 2-4
weeks and the maksimum ot beetles of the tirst generction appear
at the end of July and et the beginning of Auzust, Onliy very
seldom the larvae of the second generation complcte their
development in Poiand, It happens only in exircucly favourable
weather conditions and then the beetles of the second seneration
appear in September or October,

Until 1971 thec colorado beetle was coniroled in Poland
with the use ot chlorinated hydrocarbons, mainly DDT in dustg
emulsion, wettable powders and aerosoles,

Since several years there was observed the decease or
the etectiveness ot DDT used against color-do beetle due probably
to the development of resistant populations, For better conirol
there were introduced the mixture of DDT and BHC nemed Ditox
and the mixture of DDT, .BHC and DMDT named Tritox,

In the Institut of Orgenic Industry there were caried
out the studies on the pesticides alternctive (which could
roplace) for DDT in colorado beetle control,

In years 1966 to 1971 there was evaluated in field
experiments the effectiveness of scveral carbamates and organo-

phosphorous compounds, The results are presented in teble 1l to 4,
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Carberyl was very elfective when applied agzzinzt colorcdo Leotle
lcrvece but not cgainst bectles themselves, It killed 2t oot

50 % bectleas., Its effectiveneas depended to much €xtend on
temper: ture, In our cxperiments the effcctiveness wes nicher at
the temperrture above 20°¢ end lower at the temperiture below 20%
As in our climate conditions during maksimum eppearance of
bectles the temperctures often are quite low, we had %o seurch
for other chemicals more effective at low temperature or to
produce the mixtures of carboryl and other chcmicels increasing
its cffectiveness in colorado heetle control,

In the table 4 there are presented the resulis of 4
years experiments, Basing on these expcriments vie decided to
produce a product named Gamakarbatox., It belongs to the chcmicals
of the ITT clasg of toxity for ememmals, LD 50 oral equalg
662 mg/kg of rat weight, There is recommended 1 kg of Gamakarbatax
per 1 ha. This means 0,5 kg of active substance., The cost is
also very iow it amountg only 93,50 21 per 1 ha,

There is alsgo prepared the production of the next
insecticide named Karbatox extra P in form of the wettable powder
75%,$gﬁyrats 8quals 211 bg/kg weight. There is recommended 0,75 -
1,0 kg of Karbatox exira P per 1 ha, The cost equals to gbout
100-120 z1 per 1 ha,

Besides there will be produced the dusts: Gamakarbatox
dust and Methoxy_karbatgx. Both will be applied in the dose 20 kgh
Chlorfenvinphos, the active ingredient of Sapocron/50 % / and
Birlane /24% / is highly toxioé’mamals, LD 50 oral for rats
30 mg/kg of welght, but at the same time very effcctive against
Colorado beetles at the dose of 200-300 g/ha, Basing on several

years experiments we decided to produce Sapecron basing on the
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imported concentrcte. Due to its high toxity Sapecron will be
apllied oniy by thc gpecialistic brigude.

One treatment would cost about L6C 21 per ha.

There were obtained very good results in colorado beetle
control also with the use of following other cacmiccls:

IPO - 62 experimental substance inform of cmulsifieble
liquid conteining 26% of new active ingredien< synthetysized in
Poland belonging to enolophosphorous compounds. Its toxity for
memmols is 3 -5 times lower than thet of chlorfenvinphos. The
effective dose of IPO-62 is 200 g/ha (table 4) which would cost
less than 150 zl.

IP0 - 63 experimental gubstance in form of the emul-
sifieble liquid containing 25% ot new active ingredient synthe-
tysized in Poland, also belonging to enolophoaphorous compounds.
It bolongs to the III class of toxity for memmals and faas
chapaciopisedsby very Low dermal toxity. The effective dose of
IPO - 63 is 400-500 g/ha in the control of colorado bectlies ,
which would cost about 300 zl/ha.

UNDEN. - wettable mwd;r containing 50% of propoxur
produced by Bayer, beionging to the II class of toxity for mammals
It is a short active insecticide which must be applied on a very
exactly estgblished data according to the development of colorado
beetles, The effective dose equais to 300-400 g active ingredient
per bha.

The results of iaboratory abd field expocriments showed
taht propoxur increases the effectiveness of DMDT and lindane
ageinst colorado beetle, and may be a valuable component of

aixtures of rolonged activity period for colorado beetle coantrol,




Jibele

The wvetivity of Birlane ond -Bidrin in <thie conirol of
colorado beet’e/Leptinotersa decerlinecta/ compered to Azoiox
-y

-

end Sevin,

=====:=======================================:===.’.‘-==========k=ﬂ
Dose % of mortelity
Froparstion k7hg..' Larvaes L4 Beetles
Bidrin EM 24 0,5 94,0 20,9
0,25 96,8 14,0
Birlane EM 24 0,25 loo,0 97,4
0,125 94,0 81,4
Azotox 2-50 1,20 loo,0 39,6
0,60 39,4 26,7
Sevin 2-85 USA 1,20 loo,0 8,3
c,60 loo,0 19,1
Z-75 IPO /xarbexr;l/ 1,20 lo0,0 17,0
0,60 94,0 20,9
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Teb,2.

The activity of carbomat insecticides ir the control

of colorado beetle /Leptinotarsa decemlineata Say./

Dose % of mortelity
Preparation k§ ﬁ;s' Lervaes L, Beetles
rinacide /Karbamult/ 3,0 100 86,7
promecard 1,50 100 93,7
0,75 100 76,7
metiokerdb /Mezurol/ 3,00 100 83,3
1,50 100 76,6
0,75 83,3 73,3
Propoxur /Unden/ 3,0 90,0 86,7
1,50 93,3 83,3
0,75 86,7 90,0
carbaryl /Sevin/ 3,0 100,0 63,3
1,50 100,0 33,3
0'75 83'3 -
2-60 /carbaryl/ 3,0 100,0 43,3
1,50 100,0 50,0
0,75 96,7 33,3
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The zctivity of the phoephororg&nic insccticides in vke

control of colorado beetle /Leptinotarse decemlineata ley,/

—————_-—————-—-——_.._———_—-———-.__—_.——_—--__—-___,__..---- e I R
--.———-.-—_—--——_-.—-_—-___————-——-—_-————.—-_-—-_-_-..-..-_._......-—_.‘-§._.——

Dose ¢ ¢l mericiite
freperciion xg.iés. Lervees L, Beetles
birlane /Shell/ 0,5 loo,0 loo,o0

0,25 loo,o 93,
Chlorfenvinfos 1pQ 0y5 lco,o 82,2
0,25 00,0 75,6
Naled /Dibrom/ 2,0 - 26,7
1 O - 6.7
Methyl Dimetoat 2,0 - 20,0
1,0 - 13,3
Fenitrothion 2,0 - 36,7
/Owadotos/ 1,0 - 16,7
- lo,0

Varidothion /Kilval/ 2,0
1,0

'
f
(o]
-»
o]

Menazon /Sayfos/ 2,0 - 0,0
1,0 - 0,0

Phosalon /Zolone/ 1,0 loo,o 56,7
0,5 loo,o0 56,7

Imidan 1,0 loo,o0 60,0
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Tab. 4.

List of insecticides for the control;,of colorado beetle
/Leptinotarsa decemlineata Sey./ investigated in Institute
of Orgenic Chemistry in Pszczyna /Poland/ in years 1966-1971.

SRR A 22t - 2+ 2+ 1t 2t 2 2 3 T+ 3 V2 T T E Y N T YR

Control of beetles

Control of larvsaes

Preparation ggiiigwggf g;rigg Preparation ggiiigwggf f;rigs

8e kg a,s, vesti=- se kg.a.8, vesti~

/ha ation /ha ation

7years/ 7years/
IPO-62 0,1 2 IP0-62 0,2 2
Birlane 0,1 6 Chlorfenwinfos 0,2 1
Chlorfonwinfos 0,1 1 Gammarol Supra 0,2 pre. 1
Despirol 0,15 2 Birlane 0,25 6
sarmarol Supra 0,2 pre. 1 Gusation 0,25 1l
Gamakarbatox 0,2 2 IPO-63 0,4 2
Gusation 0,25 1 Sapecron 0,5 1
Sapecron 0,25 1l Gamakarbatox 0,5 2
Thiodan 0,25 1 Thiodan 0,5 1
Tritox extra 0,25 2 Kerbatox extra P 0,5 2
Insektizid 6607 0,25 1 dzotox WP 75% 0,5 1
Padan 0,25 1 Ca 6900 0,5 2
Propoxur 0,3 2 Insektizid 6607 0,5 1l
Unden 0,3 5 Padan 0,5 1l
IPO-63 0,3 a Bidrin 0,5 2
Karbatox Extra P 0,4 2 Propoxur 0,6 2
A%otox WP 75% 0,5 1 Unden 0,6 5
Ca 6900 0,5 2 Carbamult 0,75 2
Sevin 0,5 4 Tritox extra 0,75 2
Carbemult 0,6 2 C 8353 1,0 2
C 8353 0,6 2 Sevin 1,0 4
Ultracid l,0 1 Ultracid 1,0 1
Mesurol 1,0 1 Mesurol 1,5 1









