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THE.PROBLEV OF PREDICTING THE APPZARANCE OF
PESTS AND DIS?AQEL OoF AuPICULTU?AL PLANTS

- Int"aoloc -

[Follow1ng is the uranslatlon of an article by Prof T. La.v;'
Polyakov -in Trudy VIZR (‘brk‘of the All-Tmion Tnstltute of
Plant Protectlon , No o 12, 105q ea~es ?Ls-clo’ ‘ '
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(Based on materlal of the Fl“hth International Confercnce

- ““on Plant Protéction and Quarantine. This article gives

'-; Information on contemporary methods of solving problems of
- predicting the appearance of plant b‘l@hts anﬁ dlseases in
the people'q democracles) : ~

- Problems of the prediction of the appeararice of blights and
diseases of agricultural crops were generally discussed for the first -
time in.an internatiovnal conference at the Tighth International Con-
fersnce. on Plant Protection and Guarantine, held in 1956 in Peking.
Twelve countries participated in this conference: ‘the People's
Republi¢ of Albania, the Bulgarian People's Republic, the Hungarian’
Peonle'!s Republic, the Democratlc Republic of Vietnam, the German ,
Democratic Republic, the Chinese People's Republie, the Xorean People's
Democratic Republic, .the Mongolian People s Republie, the Polish
People’s Republie,. the Rumanian People's Renubllc, the USSR, and uh
Czechoslovak Peoplel!s Republic.

The direction and development of agricultural produc+1on 1s
essentially different in these countries; their prediction seTV1ces
have different histories and unequal practical significance. Along

with this the material examined at the Tighth International Conference '

allows the contemporary status of the problem of predicting plant - .
blights-and diseases, its theorstical bases and practical dlrection to Vo
be sufflciently thorou ghly e"aluatOQ. e

-—————*———-—-—-——E-—.-—
dlctlon Service

Tasks of the AcrlculturaL Croo Dllght ana Disease Development Pre— B

The Elrhth Internatlonal Conference on Plant Protection and
Quarantlne established ‘that ‘the prediction service in each country must
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carry out four assigmments., (Communigue of the Bighth International

Conference on Plant Protection and Quarantine, 1956, Publishing House
of the Ministry of Agriculture, Chinesé Peoples Republic, in Russian,
Chinese, German, and English.)

The first assignment: The prediction service on the basis of
broad ecological-faunal and ecological-floristic research and analysis
of statistical data determines the regiohs of a cotntry in which
agricultural plants are subject to constant or periodic damage from
the blights and diseases. As a result of this ressarch the apnroximate
average minimum and maximum annual reguirement in poison chemicals
and plant protection equipment is determined on a government or state
scale. On the basis of this, measureg for the domestic production or
import of poison chemicals and plant protection equipment and the
annual expenditures of labor are then planned. ‘

In general this work is belhy déirried oub at the present time
by all countries in the sodialibt dampi However, agricultural pro-
duction is actively being developed, new regions are being cultivated,
and land tillage techniques are changing. In addition, a number of
countrizs have changed from passive protection of crops to radical
suppression of blights and diseases, which requires large expenditures
over a certain period of time. All this calls for further development
in the work of revealing the spread of plant blights and disesses and
the determination of zones where some of them are or are becoming
economically significant, and where others have lost their significance.

The second assignment: the compiling of predictions of the appear-
ance of individual types of blights and plant diseases for each zone
of the country for the next year or, if possible, for a longer period
of time. These predictions are above all utilized for the organization
of preventiie - measures with the purvose of warding off the mass appear-
ance and spread of blights and diseases. In addition, such predictions
are necessary for the perfection of general state planning activities in
plant protection for the year following and the distribution of resources
by individual regions of the country, .

The third assigmment: Working out predictions of the development
of blights and insect diseases for a comparatively short period (3 to
15-20 days). These predictions are used to carry out special plant
protection measures in such time periods which provide for the most
complete destruction of blights and diseases with the least expenditure,
As a supplement to the short-term prediction, or in those cases when they
cannot be worked out, & warning system for the initial appearances of
the blights and diseases is organized. This warning system raises -
considerably the effectiveness of the destructive measures and decreases
their cost.

The fourth assignment: Systematic accounting of harvest losses”
due to blights and diseases of agricultural plants, an accounting of
the general economic significance of blights and diseases, and the
economic effectiveness of plant protection measures. (Work methods
in evaluating the economic significance of plant blights and diseases
were not subject to special examination at this conference. It was
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decided to discuss them at the Ninth International Conference with a
view to the maximum unification of this work in various countries.)
At the present time the scientific prerequisites for the successful
fulfillment of all assignments given to the prediction service have '
as yet been only poorly worked out Yor does prediction sérvice
organization in individual countries as yet meet presert day require-
ments of agriculture, _

- In generalizing the experience of countries of thn 3001a¢15u’
block, the Eighth Coriference in its ‘decisions planned the dlrectlon '
which scientific and opérational work in predicting was to take. The
development of prediction methods mustibe undertaken in speCﬂal '
scientific institutions which ére nrcvided with theé necessary eaulp-
ment and highly qualified cadres’ worklng in ‘close ¢ontect with the
operational prediction service. The- operatloral predlctlon service
must be. supported by a special network of observation points manned- by
qualified specialists. The méthodical management of its activity is
undertaken by scientific institutions to which is also entrusted the
compilation of surveys on the spread of blights and diseases and the
prediction of their appearance at a future time. In regard to admin-
istration, the prediction service points are under the ministries of
agriculture of the republics. (These organizational »rinciples are
reflected in the Organizazlon of the predlction'serv1ces of the USSR. =
See Basic Princivles of the work of the Caleuwlatinz and Predicting
Service, Publlshlng Houqe of tbe Finlsury of Az rlcu’ture, UDSR, 1957 )

Scientific Bases and ”ethnﬁs oP the lons-Rance Dredlctlon of Plant
Bl;ght and Disease De"elonmﬁnt : : .

: ‘The ulghth Con¢erence in 1ts de0151ons mantloned that the
prediction service must be supported by the most recent data on the.
ecology and physiology of blights and pathogenic agents. of plant -
diseases, en statistical material collected according to rigidly
established methods, on the characteristic presanes and sproadvng of
blivr*s and diseases in established seasons of the year, and ‘on data
on the natural and economic regionalization of the country. ’

. The USSR delegation turned the attention of the conference to
the fact that ecolovlcal'and physiological research must above 211 -
ascertain the speecific rcquirements of each species of blight and tyve
of disease for the following conditions: Nourishment, temperature,
11ght ¢omposition of the soil, plant dlv ersity, ete. It is necessary
to establish how these requirecments change, depending on the stage
of the seasonal ontogenctic development of organisms or in individual
areas. This part of the rescarch is the most difficult and responsible -
part of the work in the scientific basing of long-term predictions of
the development of blights and diseases. .To cbtain trustworthy materlal
it is necessary to combine careful laboratory experiments with com- -
parative geOgraphlcal and comparatlve stational ecological fleld
research. o :




The requirements of specisze for nourishment, hest exchange,
and other factors are judged by the reactions of individuals [of the
species] or populations of a given épecies to the conerete combina~
tions of these factors, which are tested by experiment or sufficiently
accurately taken stock of in nature. These reactions are exnressed
in the alteration in weight of the individvals, the tempi of their
growth and development, the intensity and level of metabolism, the
rapidity of reproduction, the compogition of tissues and gonads, and
in alterations in other life phenomena. The complexity of such
research consists in the fact that the reactions of individuals &nd
populations in experimental conditions are not only determined by the
condition of the testingienvircnment but alst by tHose conditions in
which proceeded the develophent. s experimentsl individuals in the
past. However these aspects appear only in the result of speeisl
additional research. If we take into account that the condition of
the medium itself does not'always submit to accurate calculation, then
it is easy to understand what a large number of factual errors and
errors in prineiple and theory lie in weit for the research worker if
he does not evaluate the entire complexity of this assipgnment from the
very beginning. ‘ T o ,

At the same time it is clear that only by taking into con-
sideration the requirements of individual species toward the environ-
ment cen be determined accurately the degree of favorableness for each
of these concrete ecological conditions (nourishment, temperature,
moisture, etc.) which are revealed in individual stages [ statsiya],
biotypes, or natural and economic regions. "ithout calculating the
requirements of individual species with respact to the enviromment, it
is impossible to accurately evaluvate their condition, number, ability
to spread from specific combinations of favorsble conditions, techniques
of crop tillage, and the economic activity as a whole.

A second, no less impertant, problem is the determination of
Fhe.regularity of the shifting of ecological conditions by seasons in
individual natural and economic regions. Keeping in rind the reéuire-
ments of specific species for environmental cBnditions ﬁhe—state
of the most important elements of the environment for %he'snecies
and.their»alteration under the influence of nstural factorsland the
activity of man are studied in the comparative geographic planlﬁy
Seasons and years. This work, in connection with statistical material
on the actual spread of a given species of blight or disease permits
the general presentation of the factors which limit or aid tﬁeﬁr spread
to b? mage essentially more accurate, The research must be carried
out in this manner in order to form an opinion of the existing ecological
c@anggs of the environment for a species according to determined come
binations of annual conditions, the state of vegetation, and economic
or agrotechnical measures.,  Thesc indices are in essence the criteria
for the prediction of ‘periods of appearance and the spread of this or

that species of blight or plant disease.

T@us in the resglt of the all-embracing researéh in the ecology’
and physiology of species are revealed the external, easily appreciable
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‘that historically the species has worked ocut the characteristic of

indices of thé state of the scolosical enviropuent, according to

which we may judge the degree of favorableness cr unfavorablencss of
the surroundings for the development ol a certain species ol tlight

or disease in a given season or given year. Howevor, as exparience

has shovm, this is still not sufiicient for the cqmpilat;on,of long- )
range predictions. Practically spesaking, we can judge tne.fgvorabllity
of the past and present paeriod but the predictipn must algo Judge'thg
future. The future ecological conditions are 'ih some measure determined
by agrotechnical plans and the econdmic actitity of man, for plant
diseases and blights they frequently_have*impqgtagt though fupordlngte'-
significance. The weather is the most important influence (the
condition of moisture, temperature, and especially its fiuctuvations,

-and othar elements) both directly and indirectly'(through the foodi_

base). o o
' Forecasting the weather, especially over a long period of -time, :
can still not be considersd reliable., ‘For this reasdn also, the long-.
range predictions of the development of blights and diseases seems -
impossible. This is exactly how the provlem presents itsslf in a :
number of countries, in particulsr the GDR, where the-problem of pre-
dicting the development of blights and diseasss has been worked on-for =
more than 60 years. o s o
On the other hand it has already been repeatedly observed, in .

particular in the USSR and leter in other countries, that, for example,
the crdinary field mouse (Microtus arvalis Pall.) under conditions
favorable for this specics (according to external indices) dies out or-
does not multiply, but multiplies under unfavorable conditicns, ‘their _
number continuing to increase for somc timé. Such facts are alss well~
known in regard to other species of rodents and scveral spscies of
insects. ‘At first glance these facts ‘can undermine all-our presénta- -
tions on the influence of environment on the condition and runber of -
insects. In the recent past they ciused the influence of ecological
conditions on the dynamics of species number 16 be ignored, which-
gave birth even to the theory of the endogenic (internal) factor of .
the djuamics of species number. The supporters'of‘this*theory-maintain N
automatically controlling its own numbér: when it grows to a certain
stage multiplication ceases independently of ecological conditions;
when the number is low, molviplication becomes'mbre~intensiVe (with
regard to ecological environment). Multiplication is more intensive
on the periphery of the area of the specios than within thé area:

" This problem was cleared up only during the past few years, when
a study of its applicability was utilized in solving the problem of
the dynamics of species number. ‘Special research conducted in the USSR
(All-Union Institute of Plant Protection) on mice (Microtus) indicated
that the reactions of the individuals of a ‘epecies to specific ecological
conditions were really unequal and did not always indicdate the degiree
of their objective favorability for the species. Tt was estdblished -
that these reactions depend on' the physiological characteristics of
organisms which took form under the infleunce of those ecological con-
ditions in which their development proceeded in the past,

-5




If the population of the cowmon wouse lived through a summer
period of drought and was brought up under high temperature conditions
and in the presence of insufficiant succulent forage, then in the
autumn the multiplication of these rocdents will be repressed and their
number may be lowered in spite of the existence of favorable weather
and feeding conditions. If the population has dsveloped in favorable
ecological conditions, then even the influence of unfavorable surround-
ings will not at once negafively affect its stote. Over a period of
time the number of the spébiss i1l increase although the attendant
edological conditions may be unfaverable. _ .

It may be said that the reactions of the populations &I species
to specific ecological conditions is determined by the conditions
of its vitality (by the condition of its physiological characteristics).
The latter is created by those conditions of the environment in which
the development proceeds of the individuals of the species which make
up the population in the preceding season or scasons. Consequently,
in order to correctly understand the reaction of the population of
a species to its conditions of life in the future, it is necessary
to correctly evaluate the degree to which these conditions conform to
those which existed in past periods. This circumstance is extremely
important for prediction, ' “ S

At the present time in making predictions, our dependence on
unknown future ecological conditions is being significantly decreased,
and along with this the reliability of prediction becomes dependent.
on the many-sided analysis of ecological surroundings (for the past
and present periods) which easily lend themselves to calculation and ‘
analysis. Thus the facts which at first ssemingly weakened the
position of science in solving the prediction problems, have now,
when science has looked into the biological mechanisms, strengthened
its position. ' , ' o ' ' .

In considering these mechanisns, a method of predicting the
number of rodents was worked out in the USSR, with the aid of which
is established the specific character of the species of these blights
and the features of the ecological conditions in different natural
and economic regions. (See cur article "Biological bases for combatting
Rodents ==~ Destroyers of Field Crops and Pasture lands." in the present
collection.) . _

All these factors exist to suppose that the revealed general _
biological mechanisms which serve as prerequisitss for the long-range
predictions of the number of several species of rodents will have a
positive influence on the development of farthor rescarch into basic
principles of predicting insect number. - _ A .

. Various methods are being used at the present time in making
long-range predictions of blight number, All of these, in the final
result, are based on the establishment of weak points in the existence
of species -- ecological factors which limit survival, development,
multiplication in fixed seasons of the year, and the disclosuré of
the actual spread and number of individuals after these seasons.
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There have still not been aszaricined fcr mony soecies the conditions
which 1limit their survival, development, and mu“tlbllcatnon. In these:
cases predictions are bgseu on investigation and calculations carried
out several times per vear according o an established system.

, . We shall present several examples from the érperience of the
‘countries participating at the Zighth 1n+ernat onal Conference to
illustrate the most widely used methods of ¢ong-range predictlon of
harmful‘insect numbers. - -

A very important and. long studied subject is’ the mlgratory
locust (Locusta migratoria L.). .In China hlstorlcal records have been °
preserved which permit us to determine all mass appearance cases of this
species in the course of 2,600 years.. More than 800 disasters from
invasions by this locust have been noted For this period. . However,.
the scientific basis for predicting the anpearance -of this specles was
worked out only recently.

The subspecies of the mivratorv locust the Locusta migy atoria 4
manllen81s Meyer, is widespresad in the Chlnese Peoplefs Renubllc.~ ItS“
breeding sites are concentrated in three types of land areas:.: :

1. Lake and river bottom lands have a £luctuating water: 1evel
(Lake Hung-chieh located on the border of the contiguous provinees
Kiangsu and Anhwei; Lake Jel-shan located betwesn the provinces of -
Shantung and Khangsu; Lake Hachuvhai in Inner Mongolia; bottom land -
of the Yellow River in the territory of the provinces of anan.and
Shantung, and others.) :

2, Salty virgin and dlsu=ed lands near sea coasts (revlcns e
contiguous to the Po-hai [Culf of Chili] in the provinces of Hopei” -
and Shantung, including the districts of T!ang-shan, T'uzh-chin,
P'eng-hsiang, Haiman, Chang-wei, and others; coastal regions of t
Yellow Sea in the norhtern part of the provines of Kianwsv) ‘ '

3« . Areas flooded with sswage water or low dreas wheéere there is
excessive river flooding. Such places adjoin the valleys of ‘the
Yung-ting and Yellow Rivers, are in the provances of . Hopel, Honan, and ,
others, :

The general ecological characteristic of all tjpes of»breeding
sites of the locust in the Chinese People's Revublic is the alterna- - .
tion of drought-afflicted and especially humid years,’ Onh the average
during each three year period, one year is extremely. diought-afflicted
and one year is extremely humid. This leads to a periodic draining
of large areas of water, which are then favorable for the laying of
locust clutches and the subsequent developrment of locusts. At .the same.
time an optimum forage base is provided at the experse of moisture-
loving grasses, bulrushes, and reeds. 'These focl cannct-be utilized -~
for the cultivation of agricultural crops without special land improve=--
ment operations, and for this rezson no avrotechnlcal influencn whlch
has a negative effect on locusts is present. - - '

At the present time various sides of the ecolocy of" the Locusta :
mlgratoria manilensis Meyer have been sufficiently. fully revealed..

Much attention has been devoted to-a.study of the factors which affect
the rapidity of multiplication, the development tempi and survival
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of locusts in the various phases of zantoreoresis, as these aspects,
in the final analysis, determine the 4lteration in their number, It
has been established that temperature exerts an essential influence on
the rapidity of develooment of the locusts. They grov rapidly at an ,
optimum high temperature and require less amounts of effective temperature
for the completion of their development. At a low temperauure the
locusts develop slowly and require larze amounts of effedtive tempera-
ture for thée completion pf development. Thé ovification threshsld
of Locusta migratoria manilehsis leyer is 15 degrees. A sum of
effective temperatures of 210 degrees is required to complete embryonic
development. A sum of effective temperatures of 460 degrees is
required to complete the development of the larvae under a temperature
of 26-32 degrees; development continues 40-55 days.  Effective
temperatures amounting to 530 degrees are required at temperatures
of 20-28 degrees and development continues 45-60 days. At temperatures
of 18-24 degrees (22 degrees on the average), effective temperatures
amounting to 580 degrees are requlreo, and 1arva1 developven* continues
75-96 days. :
The Locusta migratoria manllen51s Meyer can procuce from two
to three generations in the course of a year, depending on the weather
conditions in one region or the other, and to the south of the Nan- '
ling Range even four generations have been noted in drought years.
One generation per year cccurs in csrtain northern regions. '
An increase in the number of generations calls forth an increase
in the number of locusts in a -given year, but this does not always
lead to 2 high number of them in the following year. As a rule, a
large part of the locust larva of the third generation perish, having
failed to reach the adult stage.  Even those individuals who reach
the imago stage usually are not successful in laying locust clutches,
as they perish from frosts., The presence of third generation larvae
and their condition in a given year is utilized as one of the essential
criteria for predicting the number of the Locusta migratoria manilensis
Meyer for the following year.
These locusts hatch, as a rule, during the last 10 days of
April to 10th and 20th of iay. Hatching takes place during the first
10 days of April, in the very early spring, in regions south of the
Yangt!tze River. If, however, there are frosts, the larvae perish.
This aspect is also utilized for predicting the number in a given year,
The water level in the breeding zone is an important factor -
in the dynamics of number of this particular locust. In drought years
(usually under temperature conditions more favorable for locust
development than in humid vears) the water level in the lakes is lowered
and conditions are created over large areas which are favorable for
the laying of clutches. For ex anple, in the regzion of Lake Wei-shan
in 1952, there was uncovered a strip 7.5-8 kilometers wide instead
of the 2-3 kilometers of normal years, owing to the occasional drought.
If the year is humid and the water level is not as low or is lowered
only up to autumn, this sharply decreases the areas suitable for
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laying locust clutches. As a resuit the number of locusts will be
lower in the following year. This factor is also very essential in
making predlction Tt has also been estdblished that the summer -
flooding of arcas where locust clutches are laid leads to their complete
4destruct10n sufficiently rapidly.: ‘Chinese scientists have retvealed
(Institute of Entomology of the Academy of -Scientists; Chinese People's .-
Republic) that at a water temperature of more than 31 cegrees under
natural conditions lccust clutches verith within 40 days.  If the -
temperature of the water does not go ahove 18- degrees, then in nine"
months locust larvae hatch from a sipnificantly -lavge part of the f.'“
clutches. For this reason one very seidom notiees mass multd plﬂcan'_
tion of this subspecies in southern regions of China. But here also; -
for example, a mass appearance of locusts was observed in the nrovince
of Kwangsi, in the dlstricts [uyezd 1n Russian] of Liu-chu. uouJun '
Ku-h51en, and Pin~hsien. _ ' :
- Droughts are not absolutely -avorao]e for t&e Hocueta miﬂratoria*“

mani1ensis Meyer. An extreme spring drought such as occurred in the
province of Shan'dun in 1955, brought about the destruction of epprox-
imatély 44 percent of the laid clutches., TFor this reason, Chinese
scientists think it necessary to consider the following in the final ..
judgement of the role of weather condi‘ions in the c¢ynamics of iochst
number:. the actual duration ol droughts and floods, at what seasons
of the year the droughts and floods occurred and the temperatu*e E
prevalling in thav period. » o _

. The Locusta migratoria malinensis Mbyer has nany enemies, wﬁich‘
ina number of cases considerably reduces its number. In-the ovum:
phase it is destroyed by egzg-eaters, larvae of the Spanish fly, and
larvae.of one of the species of grasshopper bee fly Dombyliidae):
Tn certain cases the destruction-of cluthces by eggsaters réaches:
20 percent: In the spring of 1954 in Inner longoliz ‘over 50° percent -
of the clutches were destroyed by bee-fly larvae in the breeding site on
Lake Ha-Su-hai. Frequently noticed is the extinction of loecusts; -
caused by a-mushroom disease (Empusa sp. ). There are 18 specigs of
known birds which eat locusts. ~In several lake. rezions of the ‘
Chinese People's Republic ducks are used to combat locusts. The;.' ,
ducks each consume about one kilogram of locusts per day. o

- Man's activity can significantly 1ni1”enee £hé number of these
locusts; this activity is directed toward stabilizing the’ water level
of rivers and lakes, and the conirol of areas which were formeriy -
periodlcally flooded. Large-scale work of this type was ‘planned and'
is being done in the Chinese People's Repubtlic. Tt has s*gniflcance‘ o
for the radical suppression of harmful lecusts. .~ E

Thus the ecological research work which has been carried out

permits-a judgement of the tendencies of locust number alieration..
However, in itself this Judgeﬂent is insufficient for the planning and -
execution of destructive measures, since for this we mist know -the
areas which are populated by locusts and ‘the density .of the population. -
For this reason the main attention is at the present time being devoted
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to tncovering the actual arses viich ave occupied by locusts, and to ,
determining the density of the populations at various times of the year.
It is felt in China that the prediction must be based mainly on inves-
tigations and accounting of clutches, larvae, and adult locusts: These
three aspects constitute one complex which permits prediction and warning
assigmments to be carried out. o o '

Investigations are conducted according to a fixed system, beginning
with the last 10 days of April and up to the last 10 days of December.
They are made by state spécialists, dnd their auxiliary personnel,
chosen: by agricultural cddperatives,: ' The method of investigotion and
accounting of ciutches, larvae, and adult individuals as well as the
periods when this work is carried out is subordinated to obtaining for
the most important stages of the development of locusts, if possible,
complete data on the areas which they occupy, and the condition and
number of insects, keeping in mind all the while the ecological con-
ditions. With the support of these data, and considering the further
possible alteration, and proceeding from the established ecological
surroundings, combatting measures are then planned 2nd realized.

The basic principles of the organization in the Chinese People's
Republic of investigating areas occupied by locusts is apparent in the
following examples: : ' : S
_ If in the autunn the density of the residual quantity of locusts
exceeds 450 per hectare, then a continuous investigation of clutches
is undertaken, but if there are less than 450, then a selective count
is made. TFrom 1.5 to 9 samples per hectare are taken in large homo-
geneous areas under a continuous investigation, but from 9 to 18 samples
under heterogeneous conditions and selective investigations.

In the spring of next year will be conducted an investigation with
the purpose of establishing the percent of viable clutches, the periods
of larva hatching, and the places of their accumulation. In addition
intensive investigations will be conducted concerning the development
of locusts. All these data will be utilizedain correcting the general
plan for combative measures and the perfecting of the periods of their
execution. Three cycles of observations are planned per season.

In the USSR as in Hsinkiang -- the Vighur Autonomuous Region .
of the Chinese People's Republic is distributed the western subspecies
of the migratory locust, with one generation in the course of a year.
However, in principle the general ecoloszical relations of the dynamics
of number of this subspecies are similar to those described for the
Locusta migratoria manilensis feyer. Tor this reason the prediction
and combative measures plan in the USSR is also based on the systenm of
investigation and accounting, and observaticns of the development and
migrations of locusts. In each specific case there is also applied,
as one of the kriown mechanisms, the dependence of multiplication and
survival of locusts on the ecological factors. A ' '

Zvery year in the USSR a total of five planned revorts on
locusts are drawn up: two reports (autumn and spring) on elutches;
three on the live insects under thinned densities. In addition,
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~ special observations are established Tor indiviiual swarms.” In cal=:
culating the number of - c¢lutches, one sample is taken on tle average -
per hectare. . Fowever, the sys ten of d;stvlbu51ng the tests is such
that & sufficiently compleie represantation of the -areas which are
occupied by ezg masses and the regularity of fbe*r distribution -
through the territory is obtaired. On the whole this system of cal-".
culation prov1des the p0581b111tv for- nrevontlve measures aaalnst
1ocusts.

predlcting 1nsmcts which. have specla] ¢eed1n5:hah1tu anc onlv one t"”gf:
generation in the course of a year, (Another ape01es is found in the ' -

USSR ==;Contarina tritici Kirby -- which is also found in hilly

regions of China but which does not do significant damage there as ;t 3 C

does here.) This wheat midgd is distributed in China- throvghout - .
flat, low-lying, well watered revions‘ in the basins of the eike, -
(Nenh31 province), The and Lleh-ho (Fionan Province) ;- Yellow (Anwei
Province), and Chia-ling-chiang rivers (the latter in the northern -
part of the Zechwan Province) and alohg the banks of the Yanise and
Han~-shui rivers., . The ecology of the wheat midge and ficacures to )
combat it-have: been worked ouv: by the AéTlGUlturdl Scient*fic Reqearch
In=t1tute of Northeastern China, - '

: The: theat midge usually prodaces one g<neration per year,
however, the larva which hibernate in the soil pupate and transform
into the.imago stage ‘only under favorable temperature and m01sture -

conditions, . If: these conditions are not fgvorable the larva may remain"

in a- dormant state for ‘several yeares.

It has been determined that sandy and c‘avey soi]s &re more
favorable for the wheat midre than heavy clay and gravely soils,
Soils with a moisture content of ' 14-16 percent are more favo"able ‘than
those with a molsture content of 11 percent, " Soils with a pH of 7-11
are favorable but soils with a pH which exceeds 12, or sour soils,
are unfavorable for the existence of the larva of thls midge. o

The hibernating larva rise to the surface and pupate in the

early spring.under abundant precinluatlon. ‘Heré it has been esi:eanbl:bs,hm:l_'r
that the larva becomes active at & temperature of 10 degrees ‘and that o

a temperature’ of 15-20 degrces 1s onuimum for the emergenne oi the -
midge. ' -
~The basic sta*es of UO”k in maklnw a Oredlctlon of the number
and” hafmfulness of the ‘wheat midge are the follovlnv' ' ’

1.: “Investigation and calculatlon of the density of the larvae
in the soil. 'Area damage and the necessity for combative measures is
determined in this manner. mhls worx can be carrled oat 1n the autumn
and sprlng‘- e

2: Observatlon of pratlon. If 1t is estebllshed that the ST
larva transform into nymphs, the emergence of thé midges may be . -

expected in the next six or seven days. - If the pupa are adults, then‘;:"

the emergénce will: take place in.one to two days. This aSpect 1s
utilized to signal the beginning of combative measures.

3. Establishment of the periods and dimensions of p0551ole
harnfulness, The damage to the wheat depends on what phase of its
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development coincides with the energence of “the midgss: if in the
earing phase one to two larvae are found in one flower husk then the
damage will be very great. After the ripening of the grain even a
large quantity of larva in each husk will cause only slight damage.

The cutworm moth (Laphygma exizua Hb.), which does serious
damage to many crops in the USSR, proauces several generations per
year. Its number and harmfulhess in 2 given vegetational season to
a significant degree depend o ithe amOunt of over wintering pupae
(the eggs, caterplllavs and &&ult insects cannot stand low terperatures
and perish in winter). . For- ,hls reason the most important criterion -
in solving the problems of possible cutworm moth harmfulness in the
followirg year is the establishment of the phase of development of
the basic mass of the species during the period when autumn and winter
weather conditions are determined, with mean daily temperatures lower
than 8-10 degrees (i.e. lower than the threshold of dcve’opmen+)

If the great majority of the insects went into hibernation in the
pupa phase, then an increased number and hamrfulness of the moths can
be expected in the following year.

The cotton boll weevil (Chloridea absoleta F.) is capable of
enduring w1nter1ng conditions only as diapause pupa. . For this reason
it is necessary in the autumn to ascertain the percent of diapause
pupa for predicting the number of the first generation for the spring -
of the following year. iith this in mind, 300 pupz are collected and
maintained at temperatvres of 23-25 degrses in the late autumn, when
the mean daily temperatures drop lower than eizht degrees. 'ithin
five days the percent of diapause pupa is determined by the following
external signs: on the sides of the head, in the vieinity of the pig-
mentless eyes, are noticed four dark p01nts which diszppear at the
beginning of development the fat body in the diapzuse vhase is large-
laciniate and in thé developed phase fluidized. This is well seen
in the live pupa, as it is translucent.

Thus it can be seen from the examples given here that the methods
of long-range prediction of insect mult1p11catlon are alwvays diverse,
This is connected also with the various possibilities of study of
individual species and with the peculisrities of  their b;ology. ‘Data
on their actual number and stational distribution in a ziven period are
still at the present time the basis of solvinz the problem of the
number of the majority of pests in the coming year or season.

‘A number of European countries do rot make long-range predic-
tions in genesral, because they still do not have sufficient foundations,
but they plan plant protection activities proceeding from data on
the actual presence of blights or by the averaze data on their harm-
fulness over many years.. This is the attitude toward long-range
predicting in Germany, Czechoslovakia, and other Zurovean countries,
This can be fully justified, as the avrlcul.Lre of these countries is
highly 1ntensive, embracing the cultivation of almost all the land
capable of tillage; and the climate of these zones of Turove differs
in relative stability. These two circumstances essentially stabilize
the ecological conditions, and thus the development of blights and
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disedses in varioms vears, For this rasson the accumuJatlon of blivhts !

determines the level and dvnemlcs of their number in a gi*en year.
(To a certain degree the work methods of the prediction services in
these countries coincides with the nyarome+eoroloclﬂa1 services, ;
which derive the average indices of climatic factors over many years
geording to the indlces of%individual years).: In several cafes the.

influence of the activity of man, who breaks déwm the structure and o

mechanism of the development of establishéd:bidcoenoses, gains special

significance, ‘And anomalies occur which are reflected 1n the number T

of individual species of pests.: Co ek
As applied-to the conditions in the USSR such an’ ett*tude L
to 1ona-range predictions toulc bé unjustified. The climate of our'
country over a large part of its tevrltorj is strongly continental
and very diverse. In various rezions weather conditiong ‘are extremely
changeable at various seasons of various years. The appearance of
blights and diseases is connected with the weather conditions of
individual years and the condition of the cultured and wild nlants
in thess years. The very changeability in‘pe t. number and, ‘very ..
likely, the development of plant diseases in the conditions eristing
in our country are eipressed significantly more dvnahlcelly than in
countries of Zastern, Central, and Yestern rurope. This circumstance

determines the great urgency of the. problems of Wong-ranue predjction Lo

for our country. .In addition, the large expan 15es of our country do - .
not permit us to make detailed observations of the condition of-
blights and diseases to ‘the degree that this is p0551b e in courtrles
of Eastern and Western Turope. 'All this requires us +to -com®ine to the

maximum degree investigations and calculations of. the spread of blightS'ﬁ}

and diseases with the Dredlctlon ¢f their further developmeni and the
extrapolations to large regions of material received at individual
points. This considerably’ 1mproves and makes ea51er the ouservation
of blights and diseases.

In several branches of agrim 1ture in the USSR (suaar beet
growing, horticulture,vihiculture, and in part, cotton and flax
raising), plant vrotection messures are based preoom1nant 1y on autumn
and spring accumulations of bHlights and diseases. In part, this is-
explained by the poor demelOpment of long range prediction méthods.
of the development of blights and d’seases found in thése erops, and

partly by the: 1mportant balanczn~ of ecological prérequlsltes for the‘af5‘

development of blights and diseases in various years. ey virtue of:
natural concitions and especially as the result of man's zctivity.
For this reason the initial condition of bLL~kto and diseases of the-

crops mentionsd sbove to a 51gni ficant desree determines the dynamlcs o

of their. development in a glven seauon.
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Scientific bhasis and lMothods of Short.»anre Pre’iction of the Develop-
ment of Plant Blisrhis and Niseases :

A great deal of attention is being given in all dountries to
short-range prediction of the development of plant blichs and diseases.
This is understandable. The utilization of estatlished short-rangs
predictions many times permits the number and volume of special crops
to be preserved and their efféctivity to be increased. .

Various prerequisitss for making short-range predictions are
utilized, depending on the * 6logical characteristics of the object:

a) the material of phenological observations, taking into
consideration pest number or the intensity of the development of
diseases in a given year; S :

b) calculation of the periods of: devélopment of blights in
connection with temperature conditidné,'d: on the basis of reporting
the phenology of the development of the host plants;

¢) data on the activilty of pests, obtained by direct observation -
or by utilization of special traps. : : :

The experience of the GDR deserves attention in regard to the
organization of short-range prediction work. There is a technician
in every populated point who, according to a clearly worked out, sim-
plified set of instructions, gathers material which indicates the
development, number and condition of the most significant blights
and diseases. Every 5 or 10 days, the technicians report their
observations in a uniform, very simpls form to a regional point where
specialists with secondary school ‘qualifications are working. The
latter report to the okrug [ probably Bezirk] points. These points are
in many respects comparable to the oblast [kray| vrediction sectors in -
the USSR. The okrug points provide operational warning for production
organizations, and at the same time accumulate valuable material for
further scientific analysis, VAith regard to methodology, the entire
prediction service of the GDR is subordinate to the Central Biological
Institute of the Academy of Agriculture and Forestry. .

Let vs now look at some specific methods of short-range predic-
tion which are applied in various countries and are based on the pre-
requisites described above. : . _ : o

- We shall use ths short-range prediction method used in the Chin-
ese People's Republic for the eotton plant aphid (Aphis gossipii Glover)
as an example of the utilization. of materials on the zctual phenology of
a blight in a given year under a single calculation of the level of its
number., Here the cotton plant aphid is very widely distributed but is
considered especially dangerous in North, Northeastern, and Northwesterh
China. The biology of this aphid is complex. In its life cycle is
noticed a mechanistic migration from several piant hosts to others;
the parthenogenetic multiplication alternates with the gamogenetic.,

In China there have been discovered 113 species of plants which are
hosts of the cotton plant aphid. These are divided into three groups:
the plants on which the aphids hibernate, the intermediate hosts, and
finally, the damaged plants. The mechanistic migration of the
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cotton-plant aphid from the place of hinerrnation to the cotton plant
takes place at the end of Anrll the zreatest dwmaae occurs from the
last 10 days of May to the widdle 10 dajs of July. . s

The number of the anhids depends p*imar*lv on. weathe“ condltlons;
A temperaturv of 16-°2 Qegrees is favorable for multiplication, -and
a temperature of more than 25 degrees and relative humidity exceedlng R
75 percent suppresses its mult10¢1catlon (the average daily temnerature e
for a five day period according to deta of meteorological stations) .
Damage by the aphid to the sprouts of the cotton plant in the early '”,
stages of development brings with it an essential decrease in the.
harvest, hinders the de”elopment of the plants and delays. the ripenlng
period of ‘the capsules. Damage to the sprout= oP ‘the, cot+on nlant at .
later stages does.not cause much cdamege.:

On the basis of what has been said qbo**e, the Chinese con51der o
it espec:ally Amportant to make a. predlctlon of ‘the damage done to the '
sprouts .in the . early phases ‘of development by the aphld. This predlc-
tion is worked ouf from a calculation off, the amount. of overw1rter1ng
eggs of the. aphid on. plante and the percent of their survival.  Sur-
vival depends on. the, tempereture conditions in February and H'a.rch.
Frosts in this perlod are fatal to the aphid.. S

The .cotton. plants are examined every five days. Oﬂ t he ba51s of
the calculation of theé number of colonies of the aphids, the condition |
of the insects themselves, the temperature conditions and precipitation,
the egpecteu number and harmfglness of the aphids ¢or the next 7=10 _
days is. determlped and in accordance with this, measures for protectlng;
the cotton plant from blights are plamned.. The percent of hatched -
aphids is.determined by tuwo methods.  In t”chal hibernating places,

100 evgs are selected on the braﬂches .of herbaceous or arberaceous
plantu, then coxered by a.screen or gauze bag and observed for the’
amount -of hatched aphids and then for their surviva]. The second o
method econsists in the ta%aWatinb ir ulbernatlng places) of egzs with '
ruptured shells, ‘which provides 1nlormat10n on the hatnhlrg of the '
aphids and all the. nonvlaole esgs.

The . dlscloqure -of anhids on the co ton plapt is: carried out: by
taking 1pto conslder“tion individual szctions of land, the agrotecu-
niques, plant vari etles, sowing periods and sprouts. Along a diagonal
section, 50 plants are counted off,” Up to tqe_anoeerance of three g
leaves, the plarts are observed as a whole for aphid content:. after the -
appearance of  three real’ leaves the upner ;ea; of the main stem is . .-
looked over, the second lsaf in the middle [of the stem], and the” third
leaf in the lower part of the stsm. The uauqlaueﬂ number of aphids
is divided Ly three and multiplied by the tctal number of leates on -
the plant (on the average out of 50 plapts/. This ~1Ves an idea’ of L
the number of aphles .on cne piant. .

The number .of adult,. winged 1nd1\1duals and.n;mnhs is deuermlned
frem a- calculatlon for 1,000 apnlds tabulated indi~idually on the
upper, mlddle, and. lower leaves. The count.is carried out on 1eaves ;
fixed in alcohol. under Dlnoculars in the 1ahoratory.r :
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An analogous erample is ths short-range prediction of the develop-
ment of the sugar beet moth (Phthorimaea ocellatela), worked out in
Rumania. The number of this pest in the spring depends essentially on
hibernating conditions. Ithhas been established that in yvears of mild
winters, when the temperature does not drop lower than pius 1 dezree,
50-80 percent of the pupa and larva of the latsst stage of growth are
preserved on the plants remaining in the field. ' The mass multiplication
of the sugar beet moth may result if in the autumn a high number of
larva is present, in the winter periods of cold continue no more than
10-30 days, and in the spring, no more than 150 millimeters of pre-
cipitation occurs and the temperature fluctuates Setween 15 2nd 25
degrees, In this case three to fqur treatments with poison chemicals
are made (one treatment for each generation). The periods of the
treatments are determined by direqlt observation of thepphenclosies
of the pests -~ of the time of the habs bgg laying and the appearance
of the first larvae, The lHtidt ib detérmined by examining 400 to 800
plants taken along a diagonal stiin 'in the field, _

In years when the development of the sugar beet aphid [sic] is
poorly developed because of unfavorable hibernation in the winter (cold
weather) and abundant precipitation in the spring, one sprayins and
in an extreme caseq,two sprayings are made. Usually they are timsd
to the third or fourth generations. B _ .

In Bulgaria a reliable though labor-consuming system of short-
range prediction is aoplied with respect to the development of the _
coddling moth (Carpocapsa pomonella L.), which considerably lightens
the work of combatting this pest. ' - , .

The development prediction for this moth is worked out at special
observation points. Each point is supplied with live boxes of dimensions
70 x 35 x 35 centimeters. The eave-type covering and flat bottoms
are of wood. The side walls are made up of thick screens; one wall
has a door. The boxes are distributed in the crowns of trees, In them
are contained the cocoons of the moths (1,000 and more) [in each box)
to determine overwintering reactions and the development of the second
generation. The material necessary for the observation is obtained
by means of crimped paper belts., These are placed in trees no later
than 15-20 June. The cate of the formation of the first cocoons in
the belts is established by means of daily observations, " Within 10.
days thereafter, the belts are removed and new ones put in their place -
(10 days usually pass from the moment of pupation to the emergence of
the moth). ' »

The removed belts are placed in the hoxes. The belts are changed
four or five times in all per seascn; the last time they are put up
in the middle of August and taken off after apple-picking time.

In observing the develonment of the caterpillars and cocoons
which are housed together with the belts in the box plantings, the
course of development of the second generation is fixed, as well as the
percentage of diapause caterpillars, the mortality of the caterpillars
during the winter, and the course of the emergence of the moths.
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The time of the first and subsequent sprayings are determined
in accordance with the information received on the periods and course
of emergence of the butterflies of tae first and second generations.
The amount of sprayings carried out against two generatlons are not
unlfovm in the various regions of. Balgar a. At the precent time,

tion is being taken from the degres of dama«e to orchards by tae
moths and the necessary amount of sp*aylnvs against each gensration.
Three. reglonq have been establisheds In the flre+ of these the degree -,
of damage is the largest and three sprayﬂngs are made for each genera-
tion. In the second rezion the dardge is less severe. Hers two
sprayings for the first generation and three for the second is
recomriended. In the third region the damaze is still less severe and -
two sprayings for each generation is recormended. SR S

The first spraying in the first region is. carried out Ulth*n o
10-18 days (depending on tenperature fluctuatlon and. le"el\ after the ... ..
beginning of the flizht of the buuterflles of the first gereretlon,..;-ﬁﬁ
and within 6-10 days after the be glnn;ng ‘of the fI tight of the second:
generation. The subeequent two Sprayings are ca”ried out within 10-14.
days, depending on meteorologlcal conditlons and the duration o* the -
action of the chemicals. co-

“In the” second region, the ferst chemieal treatment against tne g
first generatlon is appliéd in the perlod when butterfly emervence
reachss 30-35 percent, and sn”aylnb for the. second w%en it rPuChOS
80-85 percent; the second generation is treetea s¢m11arly to tbat of
the first region. _

In the thlrd rcglon. the IlrSu spraylng agalnst both generationsf?f
is carried out when the’ emerrence of the butterflies reaches 30-35. T
percent,” and the second srraylnr when the emergence reaahes BO‘JD
percent.

Direct observatlons are ut;ll ed in Czecncslo axia also for '
short~range predictions in which periods to combat the Colerado potato . -
bestle (Leptinotarsa décemlineata; are determined. -For this, speeial i
netted, dylindrical boxee 45-50 centimeters. in dismeter and 50-50 -
centimeters in height are used. These botes have an onen bottom and
a removable roof, (thé lower part of the box is driven into the soil). -
Here the percent of cvervinterlnd beetles in the soil -and tbe per1od
of their émergence to the surface is determined. .. - . :

From 100 to 200 caught beetles are housed in +he autumh in each
live box and are fed Dotato tops. The behavrior of the beetles and
their going into hibernation in *he £0il is observed daily, along with
the observatlon of the meteorological conditions. Tn the second. half ,
of October, when all the. beetles ba"e gone into: hibernation, the roofs
of the boxes are removed and i they are left onen for the wznter. In
the spring, Just before the appearance of the beetles on the surface, - ‘
when the temperature of the scil at a depth of 10 centimeters: approaches-‘
9-10" degrees, "one bok is removed and the percentage of surviving s
individuals is detetmined by examining the soil. During this time, -the
second box is covered with its roof. The periods of the emergence
of overwhnteiing beetles from the soil is determined by means of daily
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observations. In addition, obzervations are made on the progress
of multiplication and the develovment of lar-a. he warning to besin
combative measures is given when the larva are five days old.

We can use the method of short-range prediction applied in
China for the piriculariosis of rice {(Piricularia oryza Bri. et
Cavara) as an evamople of predicting the anpearance of plant diseases
on the basis of reporting the phenjology of ‘the devalopment of plants
and the presence in nature of pathogenic agents. It has been established
that rice yields are lowered mainly by the piricvlariosis of the
panicles [metelka]. The appearnice 6f this disease depends on the
tasseling [ vybrasyvaniye] of the panidles, on the presence during
this tine of the disease on the lea¥#és; and on-the meteorological
conditions. Tardinéss in the tasséling of the paniclss, especially
more than 10 days, leads to a mabb kppeardhce of the dissass. The
development of the diseise is’éidei“y etfperatures betiicen 1G-24
degrees and rainy weather extending to 10-15 days or to the formation
of the panicles. As a result, special experimental research has
established that the mentioned meteorological conditions. are not
optinum for the development of the spores of the pathogenic agents
of the disease, but that they essentially lower the resistance of the
plant to the disease., Proceeding from these circumstances, the probable
development of piriculariosis is predicted for 10-15 days uo to the
appearance of thé panicles on the rice, and the necessary preventive
measures are then undertaken. L : :

The determination of the periods of the phenclogical develop-
ment of blights and diseases, depending on the sum of temperatures,
can be shown in a number of examples. In Rumania, along with other
methods, the prediction of the periods of develorment of the leaf-
roller (Tortricidae) by tabulating the sumeof effective temperatures
is utilized. The threshold of development amounts to 12 desrees for
the grape leafroller and the sum of the temperatures, 150 degrees.’ \
During this time, spraying is carried out. ‘This veriod can be forecast
for 7-10 days by judging meteorological conditions.

The periods for combatting the larva of the summer generation
of tlie San Jose scale (Apsidiotus perniciosus) is determined in Rumania
by the same method of temperature condition. The threshold of its
development equals 7 degrees and the sum of effective temperatures -
is 480 degrees, _ o \

The comnection of the incubation period duration with the tem-’
perature of the air is mainly taken into consideration in short-range
predictions of grape mildew, The starting point is the establishment
of the first infecting by the mildew, whose indices are attendant upon
the fall of abundant precipitation and the presence of an average '
daily temperature of no less than 11 degrees. The duration of thé
incubation periods is determined by the sums of effective temperatures.
For the mildew this sum is equal to 60 detrees, with a threshold .of
development at 8 degrees. o : L :
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ohort-rance predictions on the basie of caleulating the duration
of the 1ncubation neriod are a]so worked out for potato phytonhores,
grape fungus, various species of grain rusts, and the cercosporiasis
of sugar beets. It is true that it was almost unanimously agreed at:
the Conference that the method of tabulating the sums of effective
temperature freouently leads to mistakes. In particular, many data
were obtained in Rumania which indicate that the sum of effective
temperatures and the ‘general duration of the incubation period for
grape mildew essentially differ, derenélng on tbe ?@-hour fluc,uations
of the temperature and tempersture level. -

Thus in 1955 at the Experimental- Vlnicultuval utation in- -
Dragashan'! the application of the artificial method of infection mgde -
it possible to determine that the incubation period was terminated = -
under the sums of effective temneratures of from 33 to 111, 6 de~rees.:_

In two eases, amounts closer to 61 aegrees ‘were noted which were
indicated as a norm by D, 'D. Verderavskiy; -in - five éases the amounts
were less, and in seven ‘greater.- Similar material was obtalned at -
the Cragunelu Experimental Vinicultural Station. -

~In the majortiy of countries the main method of short-ranze
prediction of the develonment or actitvity of blights and diseases for
the present remains'the method of direct observation or calculat*on
with the help of various detectors. In Cz echos;0?akia, for example;
observations of the development of diseases in sown arezs by “sections
with a knowledge of "the infécted soil is utilized for predicéting R
the periods when spraying ageinst the.potats phvtophore is to be’ carrled .
out, Ir each natu*al—economlo region experimental inoculation ‘is carried
out in infected soil. - “hen in this secdtion the first signs of -the = .~
appearance of the disease are evident, the warninz is given ‘to earry -
out preventlve treatment in the ent*re revlon in the course “of seven
days.

In the GDR the methods of dlrect observation for determinatlon
of the necessity and the periods of carrying out protective megsures ¢ -
are applied in regard to ‘potato phiytophores, grape mildew, rape plant -
Nitidulidae, ‘rape. stem snout beetle, cabbage stem gall weevil, and
also in determining the various stagee of development ‘of the rape
plant fleabeetle [ rapsovaya bloshka], the Coloraido potato beetle, =
the cabbage butterfly, the sugar beet bug, and the wild turnip sawfly. -
In all cases, in the soil or on the plants, the insects are tabulated,
the signs of the disease are ascertained, and the intensity of its
development determined. In addition there is ascertained from materials
of the past years What sar't of actual damage there can be to crops in
the presence of a given number of pesis and in the intensity of the
development of diseases. - The hecessity for preventive measures in a
given year or seqson is -determined on the basis 6f these comparisons.
with past years. This method is riot thorough, as the significance of
blights and diseases for plants in a given wvear depends not only on-
their duantity and the intensity of development, but alsc on the con-
dition ef the plants, which in turn depends on agrotechnical and weather
conditions. Nevertheless this method is widely utilized.
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- Periods of combatting the cherry et 1y, which do2s considerable
damage to cherries in Bulgarna is determined on the basis of calculat-
1ng the beginning of its flights. For this, glass traps are set up
in the cherry orchard on 10 or more trees (here an attempt is made
to include all existing varleules) Into the traps is.pourad a 10
percent solution of suzar syrup with a 0.5 perceht admixture of
ammonium sulfate. This solution attracts the fly to the traps which
are set out in the middle of April, The number of trapped flies is
counted every day; once every two dayu more solution is added.  The
treatment of the orchards with noison chericals is carried out within
10-1% days after the beginning of thé flights of the flies.. If the -
intensity of the flights after the tredtment of the orchards does not
fall off, then the warning is Xven for a necessary second treatment.

As is known, the collec ing of insetts with lures is widely
applied in the work of the, observation points of various countries.
In the CIR insects are collected widely with bowls painted a yellow
color and attract insects of many species. Water is poured into the
bowl and a spread [ rastekatel!] or insecticide is added to it
Avtomatic light traps are used in the GDR to collect the codﬂllng moth
which are attracted by ultraviolet raJs. The vltraviolet radiation of
the special lamps set up at a height ol two meters from the ground is
directed by a reflector to a screen made of a small lattice network
covered by a sticky substance. The lamps operate two hours a night
and are automatically switched off.  Such traps may be utilized to
obtain data on the specific compOQition of 1n=ec+sband on their flight
activity in various regions of the country. Traps in the form of
glass smeared with vaseline or a mixture of glycerin with gelatin are
also used for spores. As used in the GDR, these spore traps permit
the spread of such diseases as the potato phytophore to be determined.
The glass is usually changed every 24 hours and is then eramined under
a microscope. However, 1f ~ suction pump is utilized, which conducts
a sufficiently large amount of air to the trapping glass, it is suf-
ficient to trap the spores during one hour a day. .

In spite of all the labor necessary in the methods of clrect
observation and caleulation, they are at the present time the most
reliable for the short-range prediction of the development of bl 1ghts
and diseases.

Conglusions _

In Dresentlnc the reeults of what has heen mentloned above,
we must emphasirze the following:

1. The scientific basis for prediczting the des -elopment, of
blights and diseases and the practical ways of ratlora;ly utilizing
this basis is being worked on at the present tlme 1hten51fe1j in all
countries,

2, The elaboratlon of the methiods of long-range prediction of
the appearance of tlights is ‘the most comp’ex. .Towever, as has been




shown by evperience in a num.er of countriss, the practical necessity
for annual long-range predictions arises only for a comparatively
limited number of blights. In the majority of cases, short-range
predictions of the development of blights and diseases has practical
significance of the first degree for successful plant protection.

- 3. lethods of long=-range prediction of small rodent numbers
(field mice, gerbils) have to the present time been most intensively
developed. The mechanism has been establiched of the forming of the
viability of populations of incividual species of rodents under the
influence of ecological conditions and their significance for the -
forecasting of alterations in the spread and number of pests. THese
methods of research are also being applied to working out methods for
the long-range prediction of the multiplication of harmful insects.
The given direction permits us to obltain criteria for nredictions, on
the basis of which is supported the easily obtainable analysis of
ecological conditions for a past period of time.

4. The disclosed dependence of the development, multiplication,
and ability to survive of individual species on the specific combining
of ecological factors in different seasons of the year is utilized
most freguently of all for the purpose of workinz out methods for
predicting insect numbers., The oredictions of the appearance of
individual species is compiled through taking into consideration
these data and materials of special investigations, carried out
according to an established system,  The given trend permits us to
make predictions which are mainly concerned with those conditions which
may take shape in the future, but this is not always possible.

5. Practical present predictions of the appearance and spread
of blights and diseases is being worked out on the basis of directly
determined presences, spnreads, and phases of development of the object
to be predicted in a given period of time. In connection with this,
work which also permits the most objective and complete disclosure
of their actual spread and condition in nature mist be developed along
:ith the research which reveals the suthentic mechanisms of the dynamiecs
of the spread and development of individual species.

6. The volume of experimental work exchanged among various
countries in the prediction of blights and diseases will accelerate the
solving of this complex biological problem and will make easier the
utilization of practical conclusions in perfecting the system of plant
protection activities.
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