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AEROSPACE MEDICINE

CLIMATE-CHAMBER EXPERIMENTS TO IMPROVE PILOTS' WORK CONDITIONS
Moscow VOZDUSHNIY TRANSPORT in Russian 2 Aug‘8h 3

[Abstract] The author reports on research and experiments which personnel of
the State Scientific Research Institute of Civil Aviation (GosNII GA) have"
been conducting for the purpose of enabling commercial aviation pilots to
cope better with stresses in prolonged flight. '"The scientists seek to accom-
plish this by modifying conditions which c¢an adversely affect human work
capacity during flight. Low air humidity inside an airplane is mentioned as
one such condition. In the course of these studies,'subjects'are taking part
in psychophysiological tests and experiments employing microclimate chambers
with modeling of actual flight conditions. These methods make it possible to
evaluate the subjects' performance of flight operations, study their condition
thoroughly and monitor functional shifts occurring in their bodies in certain
temperature-and-humidity conditions. : '

An account is given of one such experiment, which was conducted in GosNII GA's
laboratory for the study of civil-aviation specialists' working conditions.

The purpose of this experiment was to evaluate a subject's work capacity during
a simulated eight-hour flight of an I11-62M airplane from Moscow to
Petropavlovsk-Kamchatskiy. The relative humidity inside the 'pilot's cabin'
was reduced to 10 percent during the simulated flight.

Special humidifiers have now been installed on IL-86 airplanes as a result of
the scientists' recommendations, and the equipping of TU—lShrand other air-
liners with humidification systems has been proposed. Science associates of
the institute are said to be now studying effects of a constantly changing
climate on human beings, the amount of work clothing that is suitable for
Aeroflot specialists in various climatic zones, and other problems.

FTD/SNAP
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AGROTECHNOLOGY

CONTRIBUTION OF MINERAL FERTILIZER INDUSTRY TO FULFILLMENT OF USSR FOOD
PROGRAM--IMPLEMENTATION OF DECISIONS OF 26th CPSU CONGRESS

Moscox KHIMIYA V SEL'SKOM KHOZYAYSTVE in Russian No 6, Jun 84
PP 3- ’

[Article* by A. G. Petrishchev, Minister for Mineral Fertilizer Production]

[Text] 1In 1980, production of mineral fertilizers and chemical agents for
plant protection was singled out as a separate sector of the national economy.
At the present time, the ministry comprises 92 enterprises and the cost of
the fixed industrial-production assets is about 25 billion rubles. In 1983,
this sector manufactured products worth more than 10 billion rubles. The
assortment of mineral fertilizers consists of virtually all types of products
used in worldwide agriculture. The share of concentrated and complex
fertilizers reached 857%.

A large scientific potential has been formed in this sector. There are 25,000
scientists and designers employed in 15 institutes. The fertilizer industry
is developing on the basis of the latest advances in science and technology.
Ammonia, carbamide, ammonium nitrate and sulfuric acid are produced primarily
by high-output machinery. The economic indicators of performance of such
installations are 20-30% higher than traditional ones previously used at the
enterprises.

The share of the ministry in overall number of people employed in the industry
is less than 1%, while output per worker is 1.5 times more. This level of de-
velopment became possible as a result of allocation by the state of enormous
funds for construction of new enterprises and remodeling of existing ones.

A total of 70-80 major enterprises are started up each year.

Use of chemistry in plant growing and livestock breeding made it possible

to obtain additional agricultural products worth 18.5 billion rubles undér

the 10th Five-Year Plan. Thanks to the use of mineral fertilizers, 38 million
more tons of grain, 3 million more tons of cotton and more than 10 million more
tons of sugar beets were produced.

*Paper (published in somewhat abridged form) delivered on 30 March 1984 at
the Moscow Scientists' House at a meeting of workers in the chemical industry,
USSR Gosplan with scientists of the USSR Academy of Sciences and sectorial
institutes.



Already in 1980, the increased deliveries of pesticides made it possible to
treat 160 million ha of farm land. This helped save the harvest and reduce
significantly the labor involved in raising and processing it.

The efficacy of mineral fertilizers and chemicals for plant protection is
expressed not only as an increase in harvest and preservation of products, but
significant growth of labor productivity in agriculture. This is evident from
the following, for example. On our planet, agricultural labor productivity
increased by 60% from 1900 to 1940, and in the next 40 years, by 1980, it
increased by 11 times with extensive use of chemicals. It would be impossible
at the present time and in the future to furnish foodstuffs to mankind without
involvement of the chemical industry in agricultural production.

To fulfill the Food Program, it will be necessary to invest 30 billion rubles
by 1990 for development of mineral fertilizer production. Even on the scale of
the entire national economy this is an extremely large sum. But the above-
mentioned expenses are a pressing necessity. Economists and scientists have
determined that use of chemicals should provide for half the increase in
agricultural production. Thus, exceptionally high responsibility has been
placed on the Ministry of Mineral Fertilizer Production.

' There are several problems in this sector. We shall discuss some of the
_major ones.

In our country, 80% of all farmed land is inherently very poor in phosphorus.
Yet it is known that the size of the harvest depends on nutrients, which must be
present in a minimal quantity. This is a law of biology. In spite of the
enormous funds for development of the phosphorus fertilizer industry, it is
still not possible to supply them to agriculture in the required quantities.

The main cause is a disproportion between available capacities for production
of phosphorus fertilizers and availability of raw materials.

"Khibinskiye" apatites are the main source of raw materials for phosphate
production. We produce virtually 80% of all phosphorus fertilizers in the
nation on their basis. But the deposits on Kola Peninsula are becoming
depleted, and the amount of basic substance in the apatites is diminishing.
Even now, in order to maintain the previous level of recovery of basic substance,
additional expenses must be incurred. For this reason, it is necessary to
‘develop (and discover) other phosphate mines. There are quite a few in our
country, but the quality of their ore is considerably inferior to the deposits
on Kola Peninsula. It is expensive to work these mines, and to enrich phos-
phorous raw material when proceSsing it new methods are needed. An intensive
scientific search is needed to find the optimum solutions for these problems.

We do not meet in full the needs of agriculture with regard to other types of
mineral fertilizers either, as well as pesticides, although the rate of
development of fertilizer production was 2-3 times faster than growth of
agricultural production as a whole for the last three 5-year plan periods.

We must augment significantly the output of fertilizers and chemical agents
for plant protection. At the present time, the assortment of the latter is
quite limited: together with CEMA nations, we produce slightly more than

100 agents. And the efficacy of using them is constantly diminishing (when
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the same agents areused for a long time, insects and plants develop immunity).
Development of industrial methods of raising agricultural cultivars is being
delayed because of the pesticide shortage. It is necessary to renew the
assortment of chemicals for plant protection. Some work is being done in this
direction, and we shall expand it. A decision was made to call upon chemical
institutes of the Academy of Sciences to participate in development of
pesticides and technologies for new agents.

The quality of training future specialists in plant protection should be improved.
This is a mandatory prerequisite for improving the efficacy of chemical plant
protection and reducing to a minimum its adverse effect on the environment.

As has been stressed at all forums of our party, economy and carefulness are
one of the directions of technological progress. The mineral fertilizer
production sector is a major consumer of energy in our country. Introduction
of advances in science and technology, as well as the knowhow we have gained,
has taught us to be economical in using energy. In 1983, the increase in
use of all forms of energy constituted less than 0.5% per 1% increase in
volume of industrial production, but even this is too much. Serious steps
are needed to reduce fuel consumption.

Wise use of technical resources is one of the criteria that presently determines
the possibility of developing the industry, as well as development of techno-
logical processes, in which there would be scientific validation of the
combination of technical level of production and energy consumption.

Our sectorial institutes, together with many Academy institutes, are working
on 19 integrated special-purpose programs; they are working out 37 programs
to solve the most important problems of science and technology. However, in
order to accomplish all of this, the ties with the USSR Academy of Sciences
must become even closer. We are confident that this meeting will give new
impetus to strengthening and broadening collaboration between researchers

of sectorial institutes and scientists of the USSR Academy of Sciences.

COPYRIGHT: Izdatel'stvo "Khimiya", “Khimiya v sel'skom khozyaystve", 1984
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UDC: 636.087.3:631.841.7
CARBOBIURET CYANURPHOSPHATE, NEW CONSTITUENT OF MIXED FEED

Moscow KHIMIYA V SEL SKOM KHOZYAYSTVE in Russian No 6, Jun 84
pp 50-52

[Article by I. P. D'yakov, candidate of agricultural sciences, V. I. Zotkin
and V. A. Perelygin (All—Union Scientific Research Institute of the Mixed
Feed Industry)]

[Text] 1In recent times, increasing use is being made in livestock breeding of
synthetic substances containing several elements essential to animals. Such
complex feed supplements are an important source of enrichment of the diet
with nitrogen, phosphorus, calcium, sulfur and other macroelements and trace
elements. Carbobiuret cyanurphosphate (CBCP), which was proposed by the
Dzerzhinsk Affiliate of GIAP [State Scientific Research and Planning Institute
of the Nitrogen Industry and Products of Organic Synthesis].

CBCP is a nitrogen and phosphorus supplement that is recovered from products

of polycondensation of carbamide and ammonium phosphate. It is intended for
ruminants in the place of carbamide. CBCP is put out in the form of white

or grayish granules up to 3 mm in diameter and 10 mm in length. The composition
of the supplement varies, depending on production conditions. On the average,
CBCP contains 25-45% carbamide, 17-37% biuret, 27-40% ammonium polyphosphate and
3-9% cyanuric acid. Animal experiments established that, because of the signi-
ficant levels of biuret and cyanuric  acid in CBCP, ammonia is released
from CBCP in the rumen relatively slowly, as a result of which better condi-
tions are formed for synthesis of microbial protein than with use of pure
carbamide. However, there is still insufficient information on the use of CBCP
in the diet of ruminants, or about use of a supplement in mixed feed, while

the most effective route of using synthetic nitrogen substances (SNS) is
expressly to add them to mixed feed.

For this reason, we investigated the technological properties and modes of
adding CBCP to mixed feed, as well as efficacy of giving the supplement as
part of mixed feed for young cattle being fattened.

The study was conducted using an experimental batch of CBCP of the following

composition: carbamide 41.3%, biuret 15.37%, ammonium polyphosphate 38.3% and

cyanuric acid 5.1%. The supplement contained 33.67% total nitrogen, including
25.6% in the amide form. Moisture content of the product was 0.3%.




Table 1. Composition of mixed feed prepared with different forms of SNS
Mixed feed for animals in group
Indicator 1 1 111
Components, 7%
Barley 25.5 37.0 35.0
Corn 10.0 10.0 10.0
Oats 10.0 10.0 10.0
Wheat bran 15.0 25.5 20.0
Soybean oil cake 25.0 6.0 8.0
Grass meal 12.0 i2.0 12.0
Carbamide - 2.0 -
CBCP - - 2.5
Chalk 0.5 0.5 0.5
Salt 1.0 1.0 1.0
Premix 1.0 1.0 1.0
totals 100 100 100
Amounts per 100 kg mixed feed, %

Feed units 109.3 104.2 104.3
Crude protein 19.4 19.6 19.6
Cellulose 8.5 8.7 8.6
Calcium 0.49 0.40 0.39
Phosphorus 0.50 0.47 0.51
Sodium 0.40 0.40 0.40
Cost of raw materials, rubles/ton 67.7 77.8 78.8
Wholesale mixed feed cost, rubles/ton 74.0 85.0 86.0
It was determined that CBCP has satisfactory technological properties. The

quality of the product changes jittle when stored for 6 months in polyethylene
bags in a stack, and looseness decreases only to 92%. The Dzerzhinsk Affiliate
of GIAP suggested that the friability of CBCP be increased.

CBCP dissolves poorly in molasses, forming a gel-like mass, so that it is
recommended to add the product in dry form in bulk and granulated mixed feed,

and only in bulk mixed feed as part of the carbamide concentrate. Granulation
should b: performed under the following conditions: steam pressure 3.105-4+10° Pa,
temperature of steamed mix 50-60°C, moisture of steamed mix 14.5-167%, steam
delivery rate 25-40 kg/ton. Mixtures with 20-25% CBCP can be extruded at
temperatures of 125-145°C (at output from extruder).

Three batches of mixed feed were produced at the Voronezh Experimental

Mixed Feed Plant for zootechnical tests to investigate the efficacy of CBCP
used as part of mixed feed for young cattle: 1) control, formula No K63-2

with soybean oil cake, 2 and 3) experimental, formula calculated on a computer
with addition of carbamide and CBCP. All of the mixed feed was granulated

and was virtually the same in levels of basic nutrients, but because of the
difference in cost of oil cakes and SNS, the prices were not the same (Table 1).
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Table 2. Effect of mixed feed with different forms of SNS on results of
fattening young cattle

Animal group

Indicator

I 1T II1
Research farm experiment

Live weight per head, kg, at start of experiment 331.8 331.0  325.6
at end of experiment 417.8 414.5 411.9

Gain in experiment, kg 86.0 83.5 86.3
Mean daily gain, g 860+24,.1 835%£27.9 863%25.,6
Feed outlay per q gain, q feed units 8.32 8.33 8.06
mixed feed, q feed units 5.06 4,98 4,82
Total feed cost per q gain, rubles 55.5 62.5 60.9
mixed feed, rubles 34.4 40.7 39.8
Dressed yield, % 54.9 54.6 54.9
Muscle and fat content, % 81.7 82.0 87.7
Bone content, 7 18.3 18.0 18.3

Production experiment

Live weight per head, kg, at start of experiment 317.1 318.7 318.7
' at end of experiment 396.0 395.9 397.8

Gain in experiment, kg 78.9 77.2 79.1
Mean daily gain, g 789.0 772.0 791.0
Feed outlay per q gain, q feed units 9.06 9.01 8.79
mixed feed, q feed units 5.52 5.38 5.25
Total feed cost per q gain, rubles 60.5 67.6 66.4
mixed feed cost, rubles 37.4 44.0 43.5

The mixed feed with the soybean oil cake was the cheapest (74.0 rubles/ton),
and wholesale prices for mixed feed with carbamide and CBCP were 85.0 and
86.0 rubles/ton, respectlvely.

A scientific experiment to test the efficacy of CBCP in mixed feed was conducted
at the Podgornoye Kolkhoz in Ramonskiy Rayon, Voronezh Oblast, on three groups

- of youg cattle being fattened (10 head in each group) for 100 days. The
~animals in group I were given mixed feed with soybean oil cake, the ones in
groups II and III, with carbamide and CBCP, respectively. In addition to this
experiment, the same protocol was used in a production test on a larger number
of cattle.

The diets were planned monthly according to VIZh [All-Union Scientific Research
Institute of Livestock Breeding] standards. They were virtually the same in
total nutritional value and levels of basic nutrients. In addition to mixed
 feed, the diet included 1 kg chaff hay, 10 kg corn silage and 10 kg beet pulp.
On the whole, during the period of the experiments, about 307 of the digestible
protein requirements of animals in groups II and III were satisfied with

SNS nitrogen.




\

The results of the experiments revealed that the mean daily live weight gain
per animal in groups I and III was virtually the same (860 and 863 g), but

it was somewhat lower in group II, 835 g (Table 2). Feed outlay in amount and
cost per q weight gain in groups of animals given mixed feed with CBCP was
2.6-3.3% less in the research farm experiment and 1.8-2.5% in the production
experiment than in groups of animals given mixed feed with carbamide in pure
form. The higher weight gain and better return on the feed with use of CBCP
(as compared to pure carbamide) are attributable to slower release of nitrogen
in the rumen, as well as the phosphorus present in the supplement, which has

a beneficial effect on biosynthetic processes in the animals' stomach.

The third group of animals were superior to even the first group in return on
feed in the form of weight gain. But, because of the lower wholesale price of
o1l cakes and grist, the feed cost per quintal gain was lowest in the first
group given soybean oil cake as source of protein. Of course, this does not
minimize the value of CBCP, since there is an acute shortage of oil cakes and
grist.

There were no appreciable differences between animal groups with regard to
butchering and meat quality. :

Digestibility of nutrients was quite high and virtually the same in all groups
of animals. We can merely mention a tendency toward better digestibility of
nutrients in groups I and III. Nitrogen balance was positive, but the first
and third groups of animals utilized somewhat more of this element.

The hematological parameters were in the physiological range in all animals.
Maximum blood urea content (27.0 mg%) was found in group I and minimum

(21.0 mg%) in group III. There was a distinct pattern in blood ammonia level:
0.214 mgZ in blood of animals in the first group, 0.354 and 0.315 mgZ in

the second and third, respectively. All of the physiological parameters--body
temperature, pulse rate, respiration and ruminal contraction per minute--
changed consistently in all groups before and after feeding, and they were in
the normal range.

We also failed to demonstrate appreciable differences between groups in levels
of dry substance, protein and urea in the dorsal longissimus and deep gluteal
muscles. At the same time, there was considerably more fat in muscles of
animals in group II and particularly group III.

The difference between groups in total demonstrated amino acids in the dorsal
longissimus and deep gluteus muscles is insignificant: 547.8, 561.5 and

553.1 g/kg air-dried muscle. However, the parameters were best in the first
group for such extremely important amino acids as lysine, methionine and
cystine.

The results of these studies lead us to conclude that feeding young cattle mixed
feed with CBCP yields a somewhat greater mean daily live weight gain than mixed
feed with pure carbamide. As compared to pure carbamide, CBCP is less toxic

and it can be used extensively at large livestock farms.

COPYRIGHT: Izdatel'stvo "Khimiya", "Khimiya v sel'skom khozyaystve", 1984
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PRODUCTION ASSOCIATION WINNERS OF SOCTALIST COMPETITION IN 1983

Moscow ZASHCHITA RASTENIY in Russian No 5, May 84
p

[Text] The workers in production associations of Sel'khozkhimiya [Agrochemical
Services to Agriculture], who participated in the socialist competition for
fulfillment and overfulfillment of tasks under the 1lth Five-Year Plan have
made new achievements in labor. Through the efforts of mechanized detachments,
504 million tons of organic fertilizers were delivered to the fields, 367
million tons of such fertilizers were applied to the soil, cultivars covering
an area of 33 million ha were treated with mineral fertilizers, soil over an
area of 7.2 million ha was treated with lime and gypsum, crops were treated
with pesticides over an area of 21 million ha, 68 million tons of peat was
recovered for use as fertilizer and litter in barns, and airborne chemical
.spraying of 34 million ha was performed as services by Sel'khozkhimiya
associations. As compared to 1982, the volume of agrochemical work increased
by 6.8% and reached a cost of 1.7 billion rubles. The transport resources of
the associations hauled 332 million tons of mineral and organic fertilizers
‘and chemicals for soil improvement, agents for protection of plants and other
agricultural freight. Kolkhozes and sovkhozes have utilized various chemicals
worth a total of 6.1 billion rubles.

There was further combined agrochemical improvement of fields, which resulted
in an average of 30-40% increase in harvests; there was expansion of introduc-
tion of progressive methods for using fertilizers and pesticides--band method
and root application, as well as small-volume spraying. There was intensifica-
tion of the role of socialist competition in developing creative activity of
machine operators, agrochemists, specialists in plant protection, as well as
mobilization of worker groups to utilize reserves for improving the effective-
ness and quality of agrochemical work. '

A total of 30 production associations of Sel'khozkhimiya were victors in the
1983 All-Union Socialist Competition, and they were awarded the Challenge

Red Banners of the CPSU Central Committee, USSR Council of Ministers, AUCCTU
[Al11-Union Central Council of Trade Unions] and Komsomol [All-Union Leninist
Communist Youth League] Central Committee. The following associations were
rated as the best: in the RSFSR-~-Ilishevskiy (Bashkir ASSR), Baksanskiy
(Kabardino-Balkar ASSR), Lyambirskiy (Mordovian ASSR), Nazranovskiy (Chechen-
Ingush ASSR), Novoselovskiy (Krasnoyarsk Kray), Apanasenkovskiy (Stavropol
Kray), Novousmanovskiy (Voronezh Oblast), Shatkovskiy (Gorkiy Oblast),
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Nerekhtskiy (Kostroma Oblast), Borinskiy (Lipetsk Oblast); in Ukrainian SSR--
Manevichskiy (Volyn Oblast), Galichskiy (Ivano-Frankovsk Oblast), Boguslavskiy
and Kievo-Svyatoshinskiy (Kiev Oblast), Lebedinskiy (Sumy Oblast), Lozovskiy
(Kharkov Oblast); in Belorussian SSR--Baranovichskiy (Brest Oblast) and
Nesvizhskiy (Minsk Oblast); in Uzbek SSR--Vabkentskiy (Bukhara Oblast) and
Urgutskiy (Samarkand Oblast); in Kazakh SSR--~Alakulskiy (Taldy-Kurgan Oblast)
and Shcherbaktinskiy (Pavlodar Oblast); in Georgian SSR--Zugdidskiy; in
Azerbaijan SSR--Agdzhabedinskiy; in Lithuanian SSR--Radvilishkskiy; in
Moldavian SSR--Slobodzeyskiy; in Latvian SSR--Balvskiy; in Kirghiz SSR--
Naukatskiy (Osh Oblast); in Armenian SSR--Martuninskiy; in Turkmen SSR--
Chardzhouskiy (Chardzhou Oblast).

In rating the results of the competition, consideration was given to fulfillment
of plans and contractual obligations, return in harvest from mineral fertilizers,
growth in output of plant-growing products in serviced farms, reduction in their
cost, improvement of work quality, savings of fuel and energy resources.

Among the winners of the competition special mention should be made of the
Kievo-Svyatoshinskiy Rayon . Association under Ukrsel'khozkhimiya [Ukrainian
Sel'khozkhimiya], which has retained the Challenge Red Banner for 3 years.

In 1983, the overall volume of work performed by the workers of this association
(expressed as cost) increased by 12.8%, as compared to 1982; it increased by

14% in pesticide use and 38% in lime treatment of soil. The Rayon Sel'khozkhimiya
does 807 of the work to transport organic fertilizers, 70% of the work to

apply them in the soil, 50% to apply mineral fertilizers, 307 of the work

for control of pests, plant diseases and weeds. Agrochemical services are
performed mainly in an integrated manner, in accordance with technological
plans, and primarily in economically poor farms. Thanks to the endeavors of
Sel'khozkhimiya, green mass yield from corn increased by 197 q/ha at the
Buchanskiy Sovkhoz, cucumber harvest increased by 95, feed beets by 90 q/ha;

at the Muzychanskiy and imeni 60th Anniversary of October sovkhozes, 633 and

576 q/ha, respectively, of feed beets were harvested per hectare. Proper
organization of work and exemplary upkeep of equipment made it possible to
achieve coverage of 2305 ha with each conventional standard tractor and

to save 58.5 tons of diesel fuel. Labor productivity increased by 8%, with

an average 17 increase in wages.

The Nesvizhskiy Rayon Association of Belsel'khozkhimiya [Belorussian Sel'khoz-
khimiya] completed the third year of the five~year plan well. Through its
efforts, 211,000 tons organic fertilizers were applied in the soil, mineral
fertilizers were applied to 42,500 ha, pesticides were used over an area of
39,500 ha, which is 447 more than in 1982. Output per conventional standard
tractor increased by 2% and labor productivity by 4%. There was an increased
output of agricultural products; this rayon fulfilled the plan for selling
grain to the state by 103.2%, meat by 111% and milk by 103.8%.

All of the agrochemical work, including plant protection (worth a total of

5.9 million rubles) was done in Slobodzeyskiy Rayon of Moldavia by 28 mechanized
detachments of the rayon's Sel'khozkhimiya association. As a result of prompt
and proper control of pests and plant diseases in the interkolkhoz Pamyat'
11'ichu [in memory of Lenin] Orchard, 203 q/ha fruit was harvested; 332 and
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299 q/ha vegetables were harvested in the serviced kolkhozes imeni Lenin and
imeni Michurin, respectively. The association has achieved high technical and

' economic indicators: output per conventional standard tractor increased by 30%

“and labor productivity by 15%.

For 3 successive years, the Naukatskiy Rayon Association of Klrgizsel khozkhimiya
" [Kirghiz Sel'khozkhimiya] hasheld first place in this republlc s competition
and is retaining the Challenge Red Banner of the CPSU Central Committe, USSR
Council of Ministers, AUCCTU and Komsomol Central Committee. In 1983, the
volume of work it performed increased, in comparison to 1982, by 12% for
transportation of organic fertilizers, by 31% for treatment of crops with
pesticides and servicing farm aviation, by 6% for use of mineral fertilizers and
. chemicals for protection of plants. Output per conventional standard tractor
. increased by 37% and labor productivity by 6%Z. =~ ' -

There were also 35 rayon associations that'were victors in the All-Union
Socialist Competition, and they were awarded the Challenge Red Banners of the
USSR Ministry of Agriculture and Central Committee of the Farm Workers Trade
Union, and the first cash prizes.

Ten collectives at supply bases, motor vehicle enterprises and associations

of Sel'khozkhimiya received second and third cash prices. Challenge Red
Banners of the Komsomol Central Committee were given to the workers of the
Komsomol mechanized youth detachments of the Yegoryevskiy Rayon Association of
Sel'khozkhimiya in Altay Kray, theveSyegonskiy Asso¢iation in Kalinin Oblast
and Kutuzovskiy in Moldavian SSR.

COPYRIGHT: Izdatel'stvo "Kolos", "Zashchita rasteniy", 1984
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BIOLOGICAL METHOD OF PLANT PROTECTION .

Moscow ZASHCHITA RASTENIY in Russian No 5, May 84
pp 5-6

[Text] The decisions of the 26th Party Congress called for lowering loss
of harvest due to pests, diseases and weeds, as well as broader use of
biological agents. Integrated protection of plants and, first of all, the
biological method that yields not only a high technical and economic effect,
but social one, and solves problems of environmental protection play an
enormous part in reaching these goals.

This is why there is annual increase in use of the biological method. For
example, while it was used on 22 million ha in 1979, the figurewas 31.5

million ha in 1983. In this time, there has also been an increase in areas
protected by the biomethod in closed ground from 3.6 to 72 million square meters.
There are more and more biofactories and biolaboratories, the number of which
has doubled, and they are furnished with modern equipment, which permits
organization of entomophage production on an industrial footing. '

The most widely used entomophage is the Trichogramma. Increasing use 1s being
made of Chrysopidae [lacewing flies], Aphelinus, Habrobracon, Pseudaphycus,
Coccophagus, predatory midge, Phytoseiulus, phytophage of Phytomyza leafminers
and others. Dendrobacillin, bitoxibacillin, entobacterin, BIP, bactorodencid,
boverin, trichodermin and others are the most used biologicals.

Measures aimed at preserving naturally occurring entomophages play a substantial
role; they make it possible to cancel chemical treatment of crops and plantations
(in 1983, chemicals were not used on almost 10 million ha).

Experience has shown that the biomethod is being introduced extensively in
republics, krays and oblasts where proper attention is given to this matter
by Party, soviet and agricultural agencies. Let us take, for example,
Uzbekistan. In recent years, there has been a more than 6-fold increase

in use of the biological method there, while the volume of chemical treatment
of cotton plants was reduced by 1 million ha (20%). At the present time, the
share of the biomethod in protection of cotton against pests is almost 40%.
Expenses to protect the harvest have dropped by 26%. In the near future, the
share of the biomethod in protection of cotton against pests will constitute
60-70%!
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It was estimated that integrated protection of this cultivar in the republic,
with extensive use of the biomethod, will save an average of 4-5 q/ha raw
cotton and. there will be a 6-10-fold return on each ruble spent.

Recently, a large team of scientists and industrial workers of Uzbekistan
were awarded the USSR Council of Ministers Prize for development and introduc-
tion of the biological method of plant protection.

We can also cite Tajikistan as an example.. There, integrated protection of
the cotton plant, with use of economic thresholds of deleteriousness, coloniza-
tion of entomophages, regulated use of pesticides, increased role of agro-
technical and organizational-economic measures, as well as use of microbiological
products, is practiced at the present time at all of the farms. As a result

the frequency of chemical treatments has decreased to 1/4-1/5th. Research
conducted by the Tajik Scientific Research Institute of Agriculture over a
period of 15 years defined the basic routes for using biologicals: the first is
activation of natural parasites and predators (minimalization of soil treatment;
use of criteria of population size; on site, peripheral and strip treatment; use
of agents with selective action; designation of fields to be used to raise
alfalfa seed, which attracts many entomophages, etc.); the second involves
seasonal colonization of Trichogramma and Habrobracon, and the third, the

use of microbiological agents--dendrobacillin, toxibacillin.

As shown by the experience gained in Tajikistan and Uzbekistan, even the
biological method requires integration. No single agent or preparation yields
high results, rather a combination thereof is needed. Mutually complimentary
release of Trichogramma and Habrobracon, combined with microbiological agents
(with minimal use of insecticides and acaricides, with consideration of
thresholds of deleteriousness) make it possible to implement long-term
control of pest development on a level that does not have an adverse effect
on harvests.

The systems used with the biomethod make it possible, for example in Tajikistan,
to recovery 2.8-7.1 q/ha more raw cotton, 30-100 q more tomatoes and 13-16 q
more corn grain than with 2-3-fold pesticide treatment.

In Azerbaijan, all farms have also switched to integrated protection of the
cotton plant, with extensive use of biologicals. This has lowered the fre-
quency of chemical treatment against moths and mites to 1/2-1/3d. Use of the
biomethod increased by 5-6 times in recent years. Much attention is given to
chemicals with selective action. '

We have dwelled iﬁ detail on protection of the cotton plant, since expressly.
with this cultivar vast opportunities were manifested for using combined
biological agents. It should be stressed that biologicals are used the most

" in the Ukraine, RSFSR and Uzbekistan. And this is not by chance. A good

material and technical base has been established there, mechanized lines are
in operation for breeding useful insects; production of microbiological agents
has been set up, and there is concern for training qualified personnel.

We shall not discuss the basic scientific developments and accomplishments of
individual teams, including those in the head institutions--VIZR [Al1-Union
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Institute of Plant Protection] and VNIIBMZR [All-Union Scientific Research
Institute of Biological Method of Plant Protection]. These matters have been
discussed repeatedly in this journal. They will also be discussed in the
published set of articles. We shall merely dwell on the reserves, problems and
unanswered questions, the things that hinder further development of the
biological method.

To date, production workers do not have distinct, scientifically validated
recommendations concerning criteria of number of harmful and useful species,
with which one can do without chemical treatments. There are some generaliza-
tions, but they must be systematized and verified. This is one of the

main tasks for VIZR, VNIIBMZR and institutes of the republics.

At the present time, there are almost 1400 biological plants and biological
laboratories in operation, but there is inadequate control of their performance.
There is an acute problem of manning them with qualified personnel and equipment.
Incidentally, there is also a shortage of such specialists at plant protection
stations.

At the present time, Trichogramma is the principal biological agent. It is
used over almost 15 million ha annually. Many problems of breeding, storing
and using 1t have already been solved. There are more than 500 special lines
operating in the nation. However, there is still no reliable equipment for
mechanized release of entomophage. The efficacy of Trichogramma varies con-
siderably in different zones, populations have not been detected everywhere
that have adapted to local conditions. As for mechanized breeding of other
useful insects, including the lacewing and Habrobracon, work is still not
finished and, for many species it has not even begun.

Serious claims are made to production workers concerning the assortment and
quality of released microbiological preparations. Thus far, only four out of
10 items are being delivered. Their shelf life is limited, the efficacy of
different batches fluctuates considerably and the price of the products 1is
very high. This has been repeatedly discussed, but the problems are being
solved extremely slowly.

In the future, the quantity of biological agents must be increased by introduc-
ing useful organisms from other parts of the country, as well as from abroad.
Probably, it is primarily the VNITIKiZR [Al11-Union Scientific Research Institute
of Technology of Feed Production and Plant Protection] should deal with these
matters first of all.

There is virtually no research being done to find biological agents for control
of weeds, plant diseases and pests. There is hardly any validity to

statements that deployment of such research is being held back because of the
lack of specialized laboratories. At the present stage, this could be done
using internal resources, by redistributing projects, eliminating duplication
and microprojects, speeding up introduction of already completed investigations.
Unfortunately, some structural departments, even of the head institutes, are
still duplicating the topics for investigation of republic-level scientific
institutions of plant protection.

1k



Some thought should also be given to establishment of a network of VNIIBMZR
support centers in other regions of our country. This would accelerate test-
ing and introduction of production of new and effective biological agents.
COPYRIGHT: Izdatel'stvo "Kolos'", "Zashchita rasteniy", 1984
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[Article by V. N. Titayev, department chief in Administration for Plant
Protection of Soyuzsel'khozkhimiya (All1-Union Agrochemical Services to
Agriculture Scientific Production Association): '"Important Link in
Integrated Systems"]

[Text] It is growing increasingly apparent that plant protection cannot be
limited to use of chemicals. The need to be concerned about a clean environ-
ment, integrity of agrobiocenoses and reduction of expenditures to control
loss of harvests requires that specialists develop other methods also, in
particular, the biological one.

This method holds an important place in integrated systems of plant protection,
since it does not require much energy, does not contaminate agricultural
products and the environment and does not impair ecological balance, as compared
to chemical methods.

In our country, the biological method of protecting open and closed-ground

crops comprises the following directions: acclimatization, seasonal colonization
(release) of entomophages; use of biologicals; use of naturally occurring useful
entomofauna (including entomopathogens, which induces diseases of harmful
insects); use of pheromones (sexual attractants); inoculation of plants against
viral diseases.

Use of biological methods in our country has increased by more than 130 times

in 20 years. We should like to stress that, along with elements of the bio-
method that have become traditional, a new direction is developing intensively:
use of naturally occurring entomophages. This became possible because we have
acquired knowhow in the last few years in evaluating the efficacy of natural
enemies. Such work is being done particularly actively in the Russian Federation
(4.9 million ha), the Ukraine (4.2 million ha), Moldavia and Tajikistan, as

well as Belorussia and Armenia. :

Use of natural biological agents is the least energy-consuming, but most
effective element of the biological method and, as we know, it involves
consideration of number of pests, determination of percentage of their
morbidity and parasitism, determination of species composition and number of
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entomophages, and ultimately determination of areas over which one does not need
to perform chemical treatment because of adequate activity of entomophages and
entomopathogens.

There is a large set of useful organisms encountered in agrobiocenoses. It

is widely described in recent publications of 0. L. Rudakov--'"Mycophilic

Fungi, Their Biology and Practical Implications" (Moscow, Nauka, 1981), V. A.
Tryapitsyn, V. A. Shapiro and V. A. Shchepetil'nikova--"Parasites and Predators
of Agricultural Crop Pests" (Leningrad, Kolos, 1982), E. G. Shcheglova--
"Insects Against Insects" (Moscow, Kolos, 1982), E. G. Goncharenko and T. I.
Bichina-~"Predators and Parasites of Orchard Pests" (Kishinev, Kartya
Moldovenyaske, 1983).

For example, regular observation is being pursued of such entomophages of
vegetable pests as Chorogenes, Apanteles, Pteromalus, Ernestia, Exetastes,
Aleochara, Tribliographa, various species of Coccinellidae, Syrphidae,
Chrysopidae, etc,

In our country, development and refinement of prdduction bioplants and bio-
laboratories, the number of which has risen to 1360, was instrumental in the
broad use of the biological method of protecting plants. More than 5000
specialists work at these facilities.

Biolaboratories and bioplants are being furnished with new equipment, which
includes specialized lines for breeding with automatic modes, conditioners,
thermostats, autoclaves, humidifiers, polythermostats, which makes it possible
to transfer entomophage production to an industrial basis.

In 1983, Union republics received 42 mechanized lines from the Agropribor
[Agro-Instrumenta] Scientific Production Association, and in 1984 there are
plans to deliver 42 more analogous lines and 110 lines produced by Mikond; by
1985, it is planned to bring their total number up to 680.

In 1983, biological laboratories and plants produced entomophages in a quantity
sufficient to treat 15.6 million ha (including 14.2 million ha for Trichogramma,
0.2 million ha for Phytomyza leafminer and over 1 million ha for Habrobracon),
and biologicals to cover 3.3 million ha were manufactured. .

Science has proposed new developments and recommendations, which will make it
possible, in the near future, to produce even more effective agents at the bio-
1aboratories ‘and bioplants.

However, experience with the biological method shows that, both now and in

the future, Trichogramma will be the principal item, as before. It is planned
_to augment the areas for its use in the very near future, mainly by expanding
utilization in Central Asia and several parts of RSFSR. :

In recent years, new scientific data have been obtained and production knowhow
has been accumulated, which permit solving problems of bréeding, storing and
using Trichogramma on a higher level. Apparatus for long-term storage of
Trichogramma is being developed and tested under industrial conditions, and
this will permit year-round breeding at biolaboratories and bioplants. Various
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designs of ground-based and airborne equipment for mechanized release of the
oviparasite are being tested. ‘

Use of biological agents is increasing annually also when raising farm crops

in protected ground. Here, broad use is being made of the predatory mite,
Phytoseiulus, and the biological product, bactorodencid; it is planned

to increase use of the green lacewing, predatory gall midges and other aphido-
phages for control of aphids; methods of breeding and use are being developed
with regard to the Encarsia parasite and fungus pathogens--Aschersonia and
Verticillium against the glasshouse whitefly, trichodermin, which is effective
in the control of root rot; a method of inoculating tomatoes against tobacco
mosaic virus is undergoing production trial.

In 1983, the biological method was used to treat 72 million square meters,
including use of Phytoseiulus on 33.4 million m?, Encarsia on 287,000 m 2

green lacewing on 16,000, predatory gall midge on 260,000, trichodermin on

19 million, verticillin on 77,000, Aschersonia on 243,000, boverin on 701,0001n2,
etc. Much work is being done in particular to introduce the biomethod in
protected ground in the RSFSR.

The main biologicals used are dendrobacillin, bitoxibacillin and entobacterin,
which are furnished by the microbiological industry, as well as bactorodencid,
boverin and trichodermin, which are produced in veterinary and biological labo-
ratories. Unfortunately, the industry in the system of Glavmikrobioprom [Main
Administration of the Microbiological Industry) has delivered to agriculture only
4 different microbiological agents based on Bacillus thuringiensis for treatment
of 2.6 million ha.

There has been the most graphic development of the biomethod in our country in
Uzbek SSR, where in the last years alone use of biologicals increased by 6.3
times, including more than 21-fold increase in use of entomophages and 2.3-
fold increase in use of biologicals. 1In 1983, for example, Trichogramma was
used on 2,389,000 ha, Habrobracon on 1,029,000 ha, Phytomyza on 13,800 haj;
microbiological agents produced industrially, in particular, dendrobacillin,
were used to treat 921,000 ha and BTB was used on 300,000 ha.

From 1976 to 1982, the use of chemicals for cotton plant treatment was decreased,
as a result of reducing frequency of pesticide use and increasing the share of
the biological method, from 66.5 to 38%, while expenses for control decreased
from 24.6 to 18.9 rubles/ha. With use of the biomethod to control the bollworm
and turnip moth on cotton fields, 2.5 q/ha harvest was preserved and the
additional income constituted 79.6 rubles/ha.

N. M. Yerem'yants, recipient of the USSR Council of Ministers Prize, chief

of the Namangan Oblast Plant Protection Station, believes that, with prompt and
proper use of Trichogramma and restoration of naturally-occurring useful entomo-
fauna in cotton plant agrocenoses, the quantity of moths, aphids and mites

drops so drastically that there is no longer a need to use chemical treatment
against them,

The biological protection method is also used extensively in the RSFSR, Ukraine,
Kirghizia and Turkmenia--over 20, 25, 32 and 35%; respectively, of the total
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treated area. Yet the share of the biolcgical ¢ 'hod of control in the overall
volume of protective measures does not erceed 1lU; in Moldavia, Kazakhstan,
Tajikistan and Transcaucasian republics, and it is only 1% in Armenian SSR.

Use of sex attractants—--pheromones--is a new direction in plant protection. 1In
order to keep track of the number of pests and set dates for control of the
codllng moth, European grape moth and click beetle, use of pheromone traps was
begun in 1981, this work was done on 85,000 ha and, already in 1983, 695,000
traps were placed over an area of about 2 million ha. There has also been ex-
pansion of the range of targets for registration of which pheromones are used;
they include the bollweevil and other types of moths, tortrix moth, cornborer
and beet webworm. Procedures are also being developed for using pheromones
in direct control of pests--methods of male vacuum and disorientation.
Further increase in area of application of the biomethod is being delayed by
-a number of factors. Agriculture is still being furnished with an extremely
limited assortment of biologicals. The methods, technology and equipment for
mass-scale breeding and application on fields of biological agents are slow
in being developed and refined at scientific research institutes for plant
protection. . The search for biological agents to control weeds, diseases of
plants and stock pests is not being pursued actively enough. Methods have
still not been developed for use and preservation of naturally occurring
useful organisms, although in practice such work is already being done over
_an area of 10 million ha. '

There is poor local control of the work of biolaboratories and bioplants, and
of the biologicals they produce. These departments are not adequately supplied
with equipment and transportation. There is also a shortage of personnel.
True, starting this year, specialization has been added and the course on

the biomethod has been expanded at agricultural VUZ's of our country, in
departments and faculties of plant protection, whereas a separate study group
was formed at the Tashkent Institute of Agriculture and 1-2-month specialization
courses have been organized at the Leningrad Institute of Agriculture and
Ukrainian Agricultural Academy. However, the need for personnel as a whole is
being poorly met thus far. There should be an average of about 250 specialists
trained annually, including 200 with higher education.

It is imperative to expand research and expedite completion of started work
dealing with augmentation of the assortment of biologicals, mechanization of
their production and use; efforts should be directed toward predominant use
of the method in cotton-raising and resort zones, in regions of drainage
basins and fisheries, etc. It is time to provide a material incentive for
farms to raise crops without using pesticides.

The solution of these problems will serve the cause of development and expansion
~of use of the biological method, reliable protection of harvest, prevention
of contamination of agricultural products and the biosphere with pesticides.

COPYRIGHT: 1Izdatel'stvo "Kolos", "Zashchita rasteniy", 1984
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PERFORMANCE OF ALL-UNION SCIENTIFIC RESEARCH INSTITUTE OF BIOLOGICAL
METHODS OF PLANT PROTECTION IN KISHINEV

Moscwo ZASHCHITA RASTENIY in Russian No 5, May 84
pp 6-9

[Article by N. A. Filippov, director of VNIIBMZR,: "At the Head Institute"]

[Text] The All-Union Scientific Research Institute of Biological Methods of
Plant Protection (VNIIBMZR) was founded in 1969 (277060, Kishinev, 58 Mir
Prospekt; telephones: 53-03-40 for reception office, 53-06-83 for the director,
53-03-61 for scientific deputy director and 53-07-18 for scientific secretary).
Its tasks include development of theoretical bases and practical procedures

for using biological agents to protect plants and investigation of technology
and economics of their use in integrated systems; investigation of species
composition, ecology and means of preservation, accumulation and activation

in agrobiocenoses of entomophages of the principal pests; search, identification
and selection of microorganisms of promise for control of pests and diseases of
plants; identification and synthesis of sex attractants (pheromones) for
harmful insects.

This institute coordinates research on problems of the biological method of plant
protection in the nation, it implements methodological supervision of
production biolaboratories, it organizes dissemination of information about
scientific advances and progressive knowhow in the area of bilological protec—
tion, it elaborates recommendations for introduction of production of
biologicals.

There are 340 people employed at the VNITBMZR, including 150 scientific associ-
ates and engineers, 80 of whom have scientific degrees.

The institute has 20 laboratories and departments dealing with the following:

Infectious pathology of deleterious organisms (chief--V, V.
Guliy, doctor of biological sciences)

Technology for using microbiological agents (V. Ye. Likhovidov,
candidate of biological sciences)

New Biolo§icals (T. V. Teplyakova, candidate of
biological sciences)
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Biological control of plant diseases (A. I. Bondarenko,
candidate of biological sciences)

Chemistry of attractants (B. G. Kovalev, candidate of
chemical sciences)

Technology for using pheromones and other biologically active
substances (V. I. Voynyak, candidate of biological sciences)

Chemical analysis laboratory (G. F. Vylegzhanina, candidate
of agricultural sciences)

Problem laboratory for Trichogramma (Sh. M. Grinberg, candi-
date of agricultural sciences)

Biochemistry and physiology of insects (I. G. Yazlovetskiy,
candidate of chemical sciences); mass-scale insect breeding
(P. L. Talpalatskiy, candidate of biological sciences)

Mechanization of the biomethod (A. S. Abashkin, candidate
of engineering sciences)

Systematics, ecoiogy and introduction of entomophages
(V. A. Matsyuk, candidate of biological sciences)

Ecology and forecasting agricultural pests (V. A. Minyaylo,
candidate of biological sciences)

Biological protection of plants in closed ground (N. A.
Popov, -candidate of biological sciences)

Biological protection of vegetable crops in open ground
(N. A, Filippov, candidate of agricultural sciences)

Economics of the biomethod (V. A. Cherkasov, candidate
of economic sciences)

Coordination and Scientific-~technical information (V. A. Shapa,
candidate of biological sciences); introduction and support
network (A. P. Rotarenko, candidate of agricultural sciences)

Standardization and metrology (B. A. Voroshilov, candidate
of engineering sciences)

Biophysics and agricultural radiology (Yu. I. Nekrasov,
candidate of biological sciences.

The institute's specialists have made comprehensive studies of entomophages

of fruit and vegetable pests in Moldavia; they have determined the role of
naturally occurring populations of the most important parasites and predators,
defined some of the routes of accumulation, preservation and increase in their
biological activity in agrobiocenoses. Original faunistic studies have been

21




made of the parasites of cereal crop and other aphids, orchard moths, tortrix
and other moths, San Jose scale, fall webworm moth, cereal crop flies and
other pests.

‘The VNIIBMZR devotes much attention to questions of biological control of
vegetable crops and flowers in protected ground. A method has been refined for
mass-scale breeding of Phytoseiulus; standards, time and methods of using it
have been defined for different types of hothouses in the southern part of our
country.

For the control of the glasshouse whitefly in southern hothouses, the VNIIBMZR
has recommended the technology of mass-scale breeding and use on various
vegetable crops and flowers of a specialized Encarsia parasite, which suppresses
virtually entirely the development of pests when released 2-3 times.

The institute is developing the technology for mass-scale breeding and hothouse
use of the green lacewing and other useful predatory imsects for biological
control of aphids on vegetable crops. Methods are being refined for mass
breeding of several entomophages on synthetic nutrient media.

Studies are in progress of the species composition and genetic systems of the
Trichogramma, its biology and ecology, various means of enhancing the efficacy
of this oviparasite. In particular, more sophisticated systems for breeding
it in industrial biolaboratories have been recommended; a rational technology
for its use has been validated; equipment has been proposed for storing the
entomophage in diapause for 6-7 months, which increases bioplant output by
1.5-2 times and elminates their seasonal operation.

Together with other scientific and planning-designing organizations, the insti-
tute has worked out and is submitting to industrial testing equipment for
ground-based and airborne release of Trichogramma on fields.

The technology for using several other promising entomophages is also being
upgraded. Positive results have been obtained under production conditions at
Moldavian farms from seasonal colonization of laboratory-bred predatory bugs—-
Podisus and Perillus--to control the Colorado beetle on early potatoes and
eggplant, as well as the predatory gall midge, Aphidimyza, against the cabbage
aphid.

A search is being pursued in different soil and climate zones of the USSR for
microorganisms for potential use to control farm pests. The institute has

a collection of cultures of viruses, bacteria, microscopic fungi and parasitic
protozoans, on the basis of which biologicals could be produced.

Specialists have proposed a method for producing virin-0S to control the cabbage
moth. A method has been developed for testing the quality of viral insecticides
with an electron microscope; optimum conditions for storing them have been
studied and recommended. '

Lekani, which is based on the entomopathogenic fungus--Verticillium——has been

proposed for control of the glasshouse whitefly, and in 1983 its introduction
in hothouses was organized over an area of more than 100 ha.
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Extensive studies are also being conducted on biological control of a number of
pathogens of plant diseases in closed and open ground.

Recommendations have been prepared on use of trichodermin against the pathogens
of root rot inseedlings of vegetable, tobacco and other crops. Together with

the Moldavian Station for Plant Protection, the institute organized production of
trichodermin at a number of production biolaboratories.

There were recommendations given on use of the antibiotic, trichothecin, for
control of powdery mildew of cucumbers in hothouses of the southern zone.
Tests are in progress for use of strains of the fungus, Ampelomyces, in
control of powdery mildew in vegetables. Studies are also in progress of
feasibility of biological suppression of white and gray rot of sunflowers
using the hyperparasite fungus, Coniotirium, antagonist of gliocladium and
others. :

A search is being made for effective strains of predatory fungi for control of
the root-knot eelworm in protected ground.

Together with other scientific research institutes, the VNIIBMZR developed and
is introducing the technology for using pheromones of the codling, plum fruit
and oriental moths, gipsy and black arches moths, boll weevil, cabbage and
other moths, European grape moth and other tortrix moths, click beetles and
potato moth to monitor the number of pests and learn when control measures
should be used. Preparative forms of pheromones of a number of extremely
important pests have been selected; optimum types of domestically produced
traps have been developed, as well as types of adhesive; studies are being
pursued of methods for analysis of pheromones and their dynamics in the
environment.

. A study is being made of possible use in plant protection of regulators

of growth, development and reproduction of harmful insects (hormones, inhibitors
of chitin synthesis). Thus, according to the data of the VNIIBMZR, use of
juvenoid 80-A is promising for control of the glasshouse whitefly, and so
is dimilin, which arrests ecdysis and development of larvae of the Colorado
beetle.

Long-term laboratory cultivation of moths--bollworm, cabbage, turnip, small
mottled willow, s-black, tomato, Polia dissimilis, heart-and~dart, dark sword-
grass, etc.--as well as the fall webworm moth and other harmful insects.
Together with the Agropribor [agricultural instruments] Scientific Production
Association, lines are being developed for mass-scale breeding of the cabbage
moth and bollworm in order to recover eggs used in the process of Tricho-
gramma passage, as well as for caterpillar production.

" The VNIIBMZR devotes considerable attention to dissemination of scientific

technical information and propaganda in the area of biological plant protec—
tion: collections of scientific works and monographs, methodological instruc=-
tions, recommendations, etc., are being published. 1Its staff participates

in All-Union and republic-level seminars and courses, scientific-production
conferences, symposiums and meetings in different parts of our country and
abroad. The institute is a participant in special-topic exhibitions, both
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in our country and abroad. In 1980-1983, the VNIIBMZR held three international
symposiums on integrated and biological plant protection.

The institute is a permanent member of the east palearctic section of MOBB
[International Organization for Biological Control of Harmful Animals and
Plants]; it participates each year in the work of the Coordination Center
and Council of Delegates of CEMA member nations dealing with the problem

of "Plant Protection." The VNIIBMZR collaborates on many problems and
exchanges information with scientists of the United States, France, Nether-
lands, Finland, FRG, Czechoslovakia, GDR, Hungary, Bulgaria, Romania, Poland
and other countries.

There is an experimental production farm at the VNIIBMZR (director A. V. Kekyu,
chief agronomist G. S. Kharti), which is located in Bachoy in Kutuzovskiy Rayon.
At this experimental production farm, the institute tests and introduces
abbreviated systems for chemical protection of orchards and vineyars, micro-
biological preparations, pheromones, procedures for preserving and activating
naturally occurring populations of entomophages in orchards.

In the near future, construction of a new complex at the VNIIBMZR will be
completed, which will include chemical and biological units. This will
raise the scientific and methodological standards and yield from research,
and it will produce stock cultures for agricultural production.
COPYRIGHT: Izdatel'stvo "Kolos", "Zashchita rasteniy", 1984
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[Article by V. A. Bykovskiy, senior scientific associate at VIZR (All-Union -
Institute of Plant Protection), N. V. Kandybin, laboratory head at VNIISKhM
(All1-Union Scientific Research Institute of Agricultural Microbiology), L. K.
Serebryakova, senior scientific associate, T. G. Omel'yanets, senior scientific
associate at VNIIGINTOKS (All-Union Scientific Research Institute of Hygiene

and Toxicology of Pesticides, Polymers and Plastics) and N. P. Yushchenko,
senior agronomist of the Plant Protection Administration of Soyuzsel'khozkhimiya
(All-Union Scientific Production Association for Agrochemical Services to
Agriculture)] ’ ' S :

[Text] Almost 100 years ago, Louis Pasteur proposed the use of the fowl
cholera bacterium, which he had discovered previously, to control rabbits in
Australia. I. I. Mechnikov advised their use, on the basis of his experience,
to exterminate susliks [ground squirrels] in southern Russia. These recommen-
dations were the start of the bacterial method of rodent control. N. F.
Gamaleya, S. S. Merezhkovskiy, B. L. Isachenko, K. N. Rossikova, M. P. Golubeva,
M. I. Prokhorova and others were instrumental in development and refinement of
this method. Comparatively many microorganisms that are pathogenic to rodents
were proposed; however, at the present time, Isachenko bacterium and strain
5170 are virtually the only ones in practical use in our country. Such a
"reduction of assortment" was undertaken chiefly in the interests of disease
prevention among humans and domestic animals.

Isachenko and strain 5170 bacteria are referable to the Enterobacteriaceae family,
genus Salmonella, group D and of the Salmonella enteritidis type (according to
diagnostic systems of Kaufman and Kaufman-White). They were singled out from
the former biochemical variant (Danich) as an independent one (Isachenko variant)
on the basis of research that demonstrated a substantial difference between
Isachenko and Danich bacteria according to the lysozyme reaction (N. V.

Kandybin, 1974). They also differ in pathogenicity: Danich bacteria are less
specific, and for this reason there is the fear that they could induce an
infectious disease in man and some domestic animals; Isachenko bacteria are

not pathogenic for them (T. G. Omel'yanets, 1978). There are also several

other known differences.
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The house and mound mice, which also contract salmonellosis from other
Salmonella species, are the most susceptible to Isachenko bacteria (including
strain 5170). The striped and yellow-necked field mouse, Ciscaucasian and
Asia Minor hamsters, and forest dormouse are naturally resistant to Isachenko
bacteria. Susliks, gerbils, jerboas and field mice are relatively resistant;
the brown, black and Turkestan rats are more susceptible, while several species
and genera of voles, the Chinese striped hamster and harvest mouse are even more
susceptible.

The composition of naturally susceptible specles is virtually stable, and it is
determined by genetic factors, whereas the possibility of expression of an
infectious process as an epizootic is variable and depends on many conditions.
They include the microorganism's ability to survive in the environment before
penetrating into the macroorganism, to overcome its defenses and reactions,
multiply in it, induce septicemia, poisoning and metabolic disturbances.

The dissimilar species-specific, age-specific and population-specific suscepti-
bility of rodents, as well as several other factors, increase the difficulty of
using bacteria against them. still, the specifics of these correlations

have been disclosed to such an extent at the present time, that it is possible
to improve the technology of production and use of bacterial preparations.
Problems of recovering and storing virulent strains have been developed the
most fully. Veterinary laboratories, as well as the biolaboratories of plant
protection stations can request them from the All-Union Scientific Research
Institute of Agricultural Microbiology. Much attention was devoted to

find forms of preparation that would permit accumulation of bacteria without
worsening of properties, as well as easier use.

According to theoretical conceptions and economic indications, it is wise to
use granulated forms based on such media as grain or bone filings (M. I.
Prokhorov, 1962). Recently, the technology of producing such preparations,
which were given the common name of bactorodencid, was significantly changed
(N. V. Kandybin et al., 1979), and this was due to the need to radically
improve the quality of the plant product. There was elimination of operations
that worsened the state of bacteria and were instrumental in contaminating
the product. Several technological innovations were used in order to
preclude presence of extraneous microflora and virulent form of bacteriophage
in bactorodencid. The produced granules are packaged in polyethylene bags,
which are sealed and then submitted to gamma sterilization. For treatment

of a crop with the granules, it is injected directly in the bag with a thick
needle. The sealed packaging makes it possible to reactivate the product
within 1 day at 36-38° after long-term storage in a refrigerator, or even at
room temperature without fear of contaminating it with other microorganisms.

The described technology is used to obtain moist forms with higher (than before)
water content, which retain their properties from 6 to 12 months (depending
on temperature in storage rooms).

It is allowed to use the granular and amino-bone moist products for experimental
production purposes instead of the previously furnished dry forms. Production
of both forms of moist bactorodencid has been fully assimilated at the
Experimental Production Enterprise (EPP) of VNIISKhM, and the grain product
is also prepared locally.
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When producing the biological agent, it is extremely important not to disrupt
the technological conditions. The properly manufactured grain product

remains as loose mass of softened grain with 52-567% moisture, without acid
or putrid odor, for the duration of the guaranteed shelf life. There must

be at least 1 billion bacteria per gram product; presence of extraneous micro-
flora is inadmissible. If sterilization and sealing specifications for the
packaging are not met or are impaired during tansportation or storage, the
product must be used immediately, provided it has the standard appearance,
otherwise it must be discarded.

Bactorodencid should be used with due consideration of ecological distinctions
of rodents, Isachenko bacteria and sanitary-hygienic rules. These conditions
are included in the concept of technological discipline and proper implementa-
tion of measures to protect plants. It is extremely important for the product
to be readily found and well-consumed by the rodents, against which it is used,
and for the bacteria contained in them not to lose their virulence prematurely.
The grain base of the product should be viewed not only as the habitat of
bacteria, but as bait for rodents.

Wheat, oat, rye, barley or other cultivar grain is not equally tempting to
different species.. Most rodents consume barley relatively poorly, and it
should not be used as bait. For small rodents, it is best to use wheat or oat
grain, and for the water rat, peas. The natural diet of the brown rat includes
feed not only of plant origin, but animal origin, and inclusion in the bait

of fat or protein increases its attraction considerably. Moisture content of
the bait is also important. Unlike house and mound mice adapted to a dry
climate, common voles which are the typical inhabitants of steppes with grain
crops and diverse herbaceous plantations require succulent and moist feed.
Since the deleteriousness of common voles has increased in recent times, one
should give a positive rating to the change from production of dry to moist
bactorodencid. The amino-bone preparation, which contains protein, is more
consistent with the specifics of brown rat diet than the granular one. The
water rat prefers soaked peas to cereal grain, but vegetable root crops are
particularly attractive to it, so that it is best to prepare the bait by
applying the amino-bone preparat