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Summarxy

. During the thirth year ef atudies en epidemiology
of apple soadb, started in 1960, the following observati~ns
wers oontinua&: 1/~en ripening ef the pexrfeogt stage of .tks
fungus, 2/-en disseminatien of aseospores and oonldiospn
08, 3/~en msthods of determination ef the oritical peri -
4/~on proteotive and eradicative effeotivnass of differcr-
fungiaides, 5/-on evaluatien of different spraying programs
te aqentrol apple soad, .

The ebservation en »ipening ef perithegia, whioh
were oentipnued at six experimental stations oonfizmed.thr
results .obtained in the previous seasons. Tﬂe asoospores
ware ripe and ready for dissemination two te three wasks
befors the apple buds started to swell., The present studies
also oenfirmed the theery developed by Holek, namely that
thexre is a relationship between the sum ef average daily
tempexatures /oountsd starting from Januaxy lst/ on one-
baud and the date of ripening ef the pexfeot stage of the
fungus on the othexr. The asoespores wers ready, for disse~

. minationowhun the sum of the average daily temperaturss
/abeve 0°C/ reaohed about 150°C,

. In 1962 the observatien en dissemination ef
T~ agoesperes wexe oonduoted at five wxperimental statiens;
and those en dissemivcation ef ocenidia at one statisn, Dua-
te faveurable weather oonditions disseminatien ef asonspo=
88 was very abundast. In the orxohard at Néwa Wieé on :
April 27th at 8~9 AM. 92,000 of asqospores wexre foeund in-
1 oublo meter of air. On that day, within few hours, in
the whale ocountry dAsseminated majJority of the asoospcres,.

The studies on dissemination of oonidia wers o
préliminary enes, They showed that oonidia oan be dissemipa--
ted in small drops of watsr om short dlstanoesy practiocally
within the limits of the tree orowns.

Determination of the oxitioasl periods was the main -
sbjeotive in 1962, Three methods of detexminatien af ths
periods during which apple leaf surfaoce remains wat, after
Xaln, ware being comparéd in f1eld comnditions. The Pirst.
mathed was besed cn Ysoords with the help of the apparatus
. gonstxuoted at the Researoh Inatitute ef Pomelegy /Annual
. Report II/. The seoond methed was based en reoexds with -

the help of the Sohnellg~Breuer apparatus. The thirth ena.
was based on the Smith “s methed /oritiocal relative aix
‘humidity-90 pex cent/., Sinoe the Pirst method was prooved -
eaxllex Yo be the most correot ene, it was gengldexed as

a standart, In comparison te that standaxt usefullness of
the othex two methods for forecasting of the aritioal
perleds was belng oompared., The readings ebtained with the -

Declassified in Part - Sanitized Copy Approved for Release 2013/03/25 : CIA-RDP80T00246A020800070001-3 .



Declassified in Part - Sanitized Copy Approved for Release 2013/03/25 : CIA-RDP80T00246A020800070001-3

of
help the two fixst methods were identieal in 96,5 pex ocen’.
The readings oliained with the help of the fixst opparotus
and those oal~ulotad on the basis of Smith’s method did
"agree in 58,9 ps~ ocent, The First method was found to be
the best adopted fox reseeroch work. The ssoond me thod
appdard to be vexry good for the obsexvations in foreocastlng
stationss The Smith s mgthod oould be used for an approximote
: datermination of infeotion of apple txrees by appls soab.

Out of five fleld experiments on apple saab control,
three expeximents were davoted to evaluation of effeotivness
of dlffevent fungloldes; two experimsnts were oconduated to .
oompara dlffexent spraylng programs.

The most effecllve funglcide in apple soad ocontrol was
found to te 0.l pexr gent Cyprex /Dodine/, Satisfaotory
results were also ortalned whan the following fungioides
wexe applied: 0.2 per cent Coptan, 0.15 pex aent Meroutal,
1.5 pex oent lime sulphuxr, 0,2 per ocent DNRB, TMTD st the
conoentration 0.2 per ocent showed insuffiolient effeotivness.
Applioation of copper~oxyohloride zesulted in severe injuries’
of leaves and fxults. A1l the fungloldes were gpplied at .
the time of infection of apples by spores or immediately -
aitei infeation. Some fungloldes were also tried as prote~
stants, '

" Different spraylng programs of epples were studied
in ordexr to find out whether it is neocessaxry to replacs .
apraylng -program based on phenologloal dates by some moxrs
modexn programs. Spraylng prograr based on phonologleal dates
was oomparad to thuee othex progroms,; namely: sokematlo onej
evnoxrding to whiech ~pple trees wexe sprayed foxr the first
time when 1n gveen tud stage, foliowsd by 3 sprays at scvcn-,
days intervel and then followed Tty 3 gprays at twelvs to
fourteen doys interval. The other two spreyling programs ,
studied were based on foreoasting of the oxltiocal pexicds,
Is was found that spraylng of epples agooxding to the all
four atove mentioned programs seoured suffiocient prolection -’
0f the Rollage and of firult, Nevatheless the spraying progrem
based on phenologleal dates was the poorest one. '

III. Detedled meport
1, Introduetion . The eim of ths studies involved 1is to

5 - _ €labo¥ate an effective method of eppls scad controls This °
method should also permit apllioation of possidbly small
numbex of spreys, The studles ars divided into three parts.
Paxrt one lnvolvss epldemlology of apple socad in Polandlzf'
pant two involves fleld experiments on aomparison of & g
rant spray programsy pext three oonsiders some tedhnloal
prohlems relatzd to foxscasting of oritiocal periods by
forecasting statlions, ,

. The obsexvations ¢h eplidemialogy ef appls saad,
oonduoted eaxlism, showed that olimatio oconditlens of
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. Poland are.very favouradils for the devologaent of Venturia
- lnaequalis. Previous obasrvetions showad thet epple a@oak
ovexwinters in Poland in perfeat stege; »ipening of whioh
- . depends on tempexeture and is typlocl for ghe afimatio
Toe oonditions of the Central Europe. This aonalusion is ¥elng
drawn Bosing on the agrosment of ouy awn evsg¥vations, on
the relationship bvetwesn the sum of dally tempsretures /ocun~
ted. from January lst/and time of ripening of the pexfeot
stege of the fungus, with those mods by Hols /1939/, The
- obsexvations on disseminaiion of asoespoxes, oonduoted in
the firat yasr of the studies, showed that numbey of the
asoospoxes found in alw, during dissemination, was higher
than ever noted in the litevaturs /Annual Report I/; those
fiodlngs were oonfirmed by the 1962 observations, when tke
aumber of the asaospores found 4n 1 oublo metex was sever-l
times higher than An has ween rqported 4n the litsrature,
The epidemic of apple scad in 1962 4n Poland was gxtremally
8éveres In the whole sountry yleld of apples weas destrcyed
By epple seab in about 70 per oapnt, There 18 ng reoord of
a Bimllar infestation of apples by apple soaw in ohronicles”
of the Pelish plant pathology.

Our eobsexvations mede in 1962 are in full agreement

With the oonolusions drawn »y Precae /1961/. That suthox
tasing oo reoords gemplled for the pexiod from 1915 to 1§60,
showed that lotensity of apple. sgnd iafestation, in a given
ieaﬁé depends primarilly on the amount of rain in April ond
n Yo

. Seoond part of the present studles was devoted te
evaluation of different sprayingprograms of apples, 0xlginally
mest of the attention was kelng paid to evaluation ef a1fw
ferent fungloides applied bafora ex after g¢xpsoted infeation,
It was found, in the first year of studies, that numbexr of

" fungloaldes ﬁnown as typleally preteativs enas lika DNRB,
Captan ox iime sulphur, axe very effeative 4n apple saoak
oontrel, when applied immediately aftex infsotisn. It was
also found that spraying program wased on phenclogloal dates
end not xglated .to development of the fungus do not saeours
Batlafaetory ocontrol of apple soab, Moxs of ths time wes
spapt thexsfoxe on sladoration of & more modexn spraying
programs based on foreoesting of the oxitienl paxiods,

In the fixth part ef the studies desoxidbed here,

. attentien was balng paid meinly to ap agourate detsxmination
of the pexiod during whiob the surfage ef appls lsaf remoins
wet eftex xain, Contrery to dgtermination of tamperature,
determinations of wettness of lsaves 1p fleld aonditions,
which was 1ndispensable if the Mills tadle /1951/ had te be .
used, was very diffioult, Number of a veYy preclee epparatus
Wes belng eeslly damaged %y railn nod wind. An appYo te e
method of determination of wettness eof leaf surfeaa, wased
on aritical xelative humidity ef alr was eftan 1eading to

x | FOR GFHICIAL USE ERLY

Declassified in Part - Sanitized Copy Approved for Release 2013/03/25 : CIA-RDP80T00246A020800070001-3



Declassified in Part - Sanitized Copy Approved for Release 2013/03/25 : CIA-RDP80T00246A020800070001-3

8rranous oonolusions /Repoxt II/. In the preliminoxy stege
of the studies .the oritioal pexloda wexe Being determinef:d
basing on rainfall and on aiy bumidity; latex on a surfacc
wettness reqorder was being aonstruoteé at the Institute,
Thct apparatus is well adopted to woxk 4n Pisld ~nd reocrds
of 1t exe very preddsc. Desoxiption of thet apparatus wes
. glven 1o Report No II. In the literature ays desoribed n-r:
: simpls surfaoe wettness recorders, /Soensn C.&, and Aexts
) 1960/; ona of suoh surface wettness reeorders wkioh in ,
feet 13 o modified termohygrograph /Lemdaks 1§6l/ was tricd
in ouw studies, Compaxison in £1s1d oonditions of those two
surfaos wettness reooxrdars enadled us to determine thelx
usefullness for the forsoasting atations,

A. - Observations on ripsning of the perfsot stage of
Venturia inseyualis

g&§§%%§§mgg§a;_ggooegursa. Ohsexvations on ripening of :
pexlthecIa oI apple soab ware conduoted at six experimental.
stotlona: Nowa Wieé, Swierkleniea, SinoZeka, Skierniewloe.
Dgbrowioe, and Brrezna, Geographical loonlisation of those
statlons was given in Reports I and II. Sinos ths observa-
tions ot Brezezna had to be steped, beoause of apollege of
some weathex reoording apparatus, results wexre obteined only .
from the remaining five stations.

The experimental proeedure used in thosa gxperiments,
Wwas desoribed in Report Ro I. It was not changed in 1962, -
Developmental stages of pexitheols wers belng determined at
7 doys intexval, starting on January 1st, At eaoh sampling
date 100 leaves wexe being oolleoted in the orohaxd; then-
10 leaves wesxe being randomly ohosen and 10 perithecis in
gach leaf were being clicoksd, The total number ef perithecila .
gheaked on ¢ach sampling date was 100 for gaolh of ths five
orchards, The followlng four developmental stages of perithe— .
0ls were belng distlnguished: 1/-perithsain without osol, -
2/- peritheois with asci Just weginning to form, 3/—periihe~,
ola wlth the beginning of asoospores formatlon prooess
4/=peritheciz with beginning of asoospores ripening. Al tne
moment when 95 to 100 per oent of peritheoin wirs Pound to
e ripe, the sum of average dally tempsratures above 0°C
/starting from Jenuary lst 1962/ was being esaloulated, This
was done to find out whethex thexe is any rslationship.
between temperature ond time of xipening of pexrithecie.

b Se_Results. As 1t 13 shown in Tobles 1 end 2, time of -
¥IpenXng of peritheais in 1962 wns wexy alosely depending on
temperatures in Jaunuary, Fedbruary end March. Since thosg - ‘
months wexe ¢ool, formetion of asol, a8 well as yipening of ‘
r8cospores was delayede. The £ixst asol wexe found on Jenuary

15%h at Swilerklanieo and on January 22nd at the ethex

.
*
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gemalntng gtetions, The first nSeospores weve found on
Fe¥pyary 12th ot Swierklanigo, on Februsry 19th st Silere
niewide 2nd BinoZQka end on Pebruaxy 26th et Dabrowlag
A aod Nowo Wieé, The first yips csoosporss,ue gound on

N Mazoh 5th ot Nowo Wies and on Moroh 12th o€§§§ stationss
In the first paxt of Meroh development of the fungus was
very slow; an inaxease of temperature in April hnstened

. ripentng of the nacosporss.

On April 10th, at all stomtionas, the asoospoxes
wexe xqndy for dissemination, On April iéth about 10C »erx
eent of the gexitheoia was ripe et all stations, except
fox Nowa Wied where pexithecie ripened faw days later,

Results of the obsexvations on ripening of
pexitheoin exe given in table 2., Table 3 shows the relotic:-
8hip batween the sum of average dally tempsratures

above 09C/ on one hand and the time of ripeaing of parit—
séole on the other, In 1962, similarly like in 1961, the
average sum of delly temperatures needed for ¥ipening of
pexithedla wes olosg to 150°C. It vaxried from 144,29C for
Skierniewlios to 1588C for Swierklaniea. The differsnces
io the totpl of average temperetures between stasdions werg
laxger in 1962, thon in 1961, This wes probably coused
T . by prolonged develdpment of peritheoia. It is interesting
to note that in 1961 peritheois xipened after 62 to 72
days /oounting from Jonuexy lst/, whereescs in 1962 they
- ripened after 101 days.

Be Obssxvations on dissemination'of ééoogpgxea and_oonidin
of apple _soab_ | '

2, Expsrimental prooesdures, Observation on dissemination .
01 A8008pores were gonduoted at five experimental stations:
Dgdrowics, Nowa Wie$, Sinotgka, Swierklaniso 1 Brzezna,

The :esul%s obtalned at Brsezna gould not be taken undexr
gonatgexation, bowever, beopuss the alr sucking pump got
-brooken, :

" In 1962, simlilarly like in 1960 and 1961, %he
owgervations wers oonducted with the help of Hirst’'s
apparatus. The epparatus was loocated in a blook of apples
of MeIntosh varicty; 0.5 m above the ground level, In snch
gase the sime of the experimental orohaxrd was above 10
heotars /about 25 aanes/.

) - Obsexvations on dissemlnation of oconidia were

' gonduoted at Dgbxrowice, Those observetlions died not covex
the whole season of spores dissemination. This experiment
was almed to glve a preliminary answer to the quastion, to
what distances gonidie can be: disseminated, Conidia wexe
txaped 1n Hixet s apparatus, whioh wexe looatsd at three
different places: a-in ths arown of apple tree, b-five
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mg tara apert from the orown of apple tres, o—fivetsen
metexs apart from the orown of apple tres. It should ba
pointed out here, that the tree involved was not sprayed
with any fungioides and that it wos saverly attaocked by
opple sceb. In order to trap larger numbers of oonidie, tlLg
suocking dapaocibty of the pump wos Llooreased to 60 litsrs of
alr per minute, Sinoe conidia were oftan traped on the
glasses in .dxops of water it wos dlfRloult to dstexmina
8xaotly the time of dissemination. Fox that reason was
oalgu%ated ooly the tobel numbexr of oconildia traped in 24krs
psXlod,.

22 Results, In 1962 the pattern of dlsscmination of the
appls s0ab asoospoxes were Very muoh alike at all the
statious lavolved., This was in spite of a fast that thoss
stations ane loanted in dilfferent parts of the oountry,
Majority of ascospores had dissemipated on Ap»il 27th, from
8 %o 11l A.M. At thot time had disseminated 78 per een%,

65 pex dent, 30 per cent, 30 pax ocsnt of the %otal amount

of aseospores at Nowa Wied, Sinoleka, Swierklenise ond Dg*xo-
wioe respsctively. Dissemineztion of asoospores, whiaoh took
place on Apxil 27th resulted in an extremally ﬂeavy epldemio
of apple scab observed in Polend *n 1962. Explanation to

that foot is not very diffioult. Dus to & gool and moist

waatliex the escospores wers not rcady foxr dlssemination in
Maxohe In the middle of Aprll, wh:n perithecie werxe xips :
appeaxd a 8pell of a dry and yexy warm weathers During tﬂat
pexdod only very smnll numtexs of n8cospores were foxaed by
dewcto dlsseminate. On April 26 th started a period of ralas,
whioh lested until Juns 5th, Out of 41 deys; in thet periog,
33 days were xainy,

‘ Pattern of dissemination of esoospores at ltho staticons
davolyed are shown in Fig,l, 2, 3 and 4, At Dgbrowloe the
latest heavy dissomination %ool place on Mey 13th; xalins
whleh oqoured on the following days oould not result in
dissemingtion of ascosporea bsosuse there were no moxe
asoospores in peritheole, A detalled studles of peritheola
uadex the mioroseops showed, that contramy to the previous
yeare; in 1962, at the end of dissemlnntion perilod,perittecin
wexg Qontelning only 1,8 per cant of nsal with 8 a8008PQYEH,
At the end of disseminatlon pexiod in 1960 spd in 1961
pexitheola were ocontaining about 12 per cent end about 10 pex
ocgnt of asol respeotivcly.

At Nowa Wieé dissemination of asoosporeés was lasting
for a longex period of time. Very large nuncers of aBo0BPOXES
found 1n alx at that station, resulted not oaly Mxom lodal
climatlic conditions, It was found that up there cooured
¥alatively the lamgest pumbsxrs of peritheola on the previous
yeaxs leaves; besides aeoumulation of the old leaves in thet
orohard wes Yery large. & tlook in which the spore—trap was
looated oonsisted of low-headed apple trees of MoIntosh

FaR OFFICIAL USE OHLY
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waxiaty, The oxowns of the trees were not pruned and there-
fore thay were very dense. The treses were 16 yeaxrs old and
they were planted rather densly-6 x 6 m. Thet dlook of
applas formed 2 wery favourable mloroolimatio oconditions

for development of apple soabs In that orohard on April

27th at 8-9 A.M, 92.000 of nsoospores wera found in 1 ocu'io -
metexr of alr, It was an explosion tipe dissemlnation, 'ecruse
the numbex of ascospores in 1 oublo metsxr of alr was a-vcl
42 at 7 AJM, and 480 ascosporss in 1 oublo metex of atlr ot
1l A.M.Dlssemlination of asaosporss on April 27th was taking
Plaoce in optimel humidity; at besides the night proaecacdirg
that dlssemination thexe was a heavy ralne. Temperaturs on
April 27th was 14.89C,

The pattern of ascospores dissemination 2t SincZeln
were similaxr to those at Dgbrowloe. In Swierklonieo dis.c~
minetlion of asoospores was lasting until the end of Mcy.

A positive e¢ffeot of light on disseminotion of

&8008poraes waa revealed in 1962. It was partioulary oleex
at Dgbrowloe on April 26th to April 30th/Fig.5/, It 1s
commonly known that dissamination of pscospores starts
withip 15-30 minutes aftexr the leavaes get wet. Dlsseminaticn
of asoospores oan be restralned cithex by low tempesxature
or by lack of o light. On the night between April 26ih znd

- April 27th leaves ware remaining wat for five houxrs and
only at 7 A.M. appeaxd the fixst ascospores in zir. The
same phenomcnon took place on April 28th. From Fig.5 1t is
elso Ihxk olear that dissemination of asoospores is an . .
gxtremally dynamlc prooess, Mass Alsssemlnation on April
27th oaused,that on April 28th, 29th and 30th only a small
numbers of ascospores were osouring in elr.

Obsexvations on disseminntion of oonidis were
oonduoted on thmee diffexent periods, pamely: June lst to
June 10th, June 26th to July 2nd and August l6th to August
26ths Rasulis of those ohservatlons are presented in tabla 4.
The larggst numbers of conidin wexe trapad /with the help
of Hirst s appaxatus /in August, during the period of prolon-
ged rains and heavy winds. MaJority of conidia wexe spreading
within the limits od tree orowny small oumbexrs of oonldia
wena traped at the distanoce of 5 meters from the tres vrown
and only a slnglg oconidie could have taesn traped at ths
distonoes of 15 meters from the trse orxown,

Ca Obsexzvations on methods of determination of oxiticnl

periods_

2, Bxperimental produdurese. Observations op ooourrence cf
8 oritioal periocs were conducted at four expserimental

stations: Dgbrowlos, Nowa Wis$, SlnoZgka and Swlerklaniec.

The aim of those experiments was sveluation of different

oy

ey
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mathods.of determination of a pexiod during whioh leaf
surfazoe remalns wat and determination of the pexiods of
apple leaf iofeotion by apple soab,

Three mathods of determination of a paxioad duying
Whioh leaf surfase remains wet were studled, namely: 1/-with
the help of an eleotronlo wettness xeooxdlng apparatus,
desoribed in Repprt No II, 2/-with the haelp of Schnglle~
Brsuex apparatus /Report No II, Lemboke 1961/, 3/~with the
belp of Smith’s me thod, based on orltloesl reletive air
humidity equal 90 per oent /Repoxrt No #50 Smith 1961/. At
each of the above mantloned experimantal statlon wes oxgani-
sad a forsgasting stablon. The foreoasting stations
possessad lacf surfaoce wettness reoorders; besides they
Dossesased squipment for raooxdlng weathsx oonditions.
Cxltioel periods Wexe being determined acooxding to the
Mills tatle, bassing on records of the arove listed
cquivment. Sinos preliminary gxperiments showed thet electy —
nio wettness reoorder glves the most eorreot rsadings,
thet xeoorder was considered as o standexrt, To ilnorxcase
aocuratonse on the »ecords obteined two eleotronl: wsttuzas
reqoxdexrs were placed in the Dabrowioe orohaxt.

%. Resulbs. In 1962 thg following numbexs of critical
6¥1ods wWere found to teks place at the statlons involved:
Dabrowlee 14, Nown Wie§ 16, SinoZyka 15 mnd Swilexklanieo 13
Detailed data on numbers and intensity of the oritical
perlods are presented in tebles 3;6,7 and 8, Majoxity of -
the oxitinel periods qooured in Mny.

A detalled analysis of th: data obtninsd showed
that, out of total 58 critioeal exlods obserxrved, +ths
eleo%ronio‘wettness xeoorder and that of ohnelie-Bxeuan
oonstxuction predlcted ths oxitical psxrlods in 56 opsga
iden%loally and cormsotly, With the belp of the Smith's
me thod the oritiosl periods were bredioted corxeetly only .
in 36 oases, In the remalning 22 cased the reoords obtalned
with the help of the Smith’s method did not agres with
those obtained with the halp of the standard wcttngss . .
reooxdex. Those differences were pexrtaining minly to a
da%:ea of infeotion, Whep the temperatuve amplitude was .
Dot laxge then the Smith’s method was glving oorreot resultsy
large dally tempsrature amplitude were mesultiog L1n great K
shanges of thg xelative humldity of alr, what suksequently o
was deoxreasing acouratness of the Smith s mathods. There L
waxe also periods of time, without any *ain, during whioh
the relative air humidity equal 99 per oant /oxitical
adcoxding® to the Smith’s method/ was pexsisting,

Results of the observations on aritiosl periods . fgﬁ
wexsa balng used in PLeld experiments on apple soad oontrol, .-
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D, FPreliminery observations on inarsess of the lgaf axse
10.2pple_ a8 related to infeotion by apple sead

In the Dgbrowice experimeatal orohaxd preliminary
. : observation were conducted on inarsase of laaf orxea in
apple. Those orsexvations wexe oarried out on oheok tises ..
logated in experiments on effeativness of Aifferant fungi~.
. oldes and on different spraying programa,

The observation on inoreasse of leaf axea wers
oonduoted on eight ‘trees. On each of those trees ong three
yeexs old bxranch, possessing also two-and one yeaxr old
wood and spurs, wos choosen. The observations were started
at the biglnning of Tuds development namely on April 26th
and were contlnued uatil July 23th, At 7 days 1ntexval leaf
axéa of all leaves was measured, This was deing done by
measuring the lenght end the wideness /in the widest point/
of the leaf bladss,

Leaf area was caloulated by multiplying lenght x
widaness and then by a faotor 0.68, The Balues owmtained
for the single leaves on a branch were then summariped t-
get a total leaf area. This was teing done for each of thc
eight branaohas,

Those prelimlnary obsexrvatlon wexe expeated to ..
demonstrate some wask points of thc proteotive methods of
- ' apple scab oontrol, Namely, they were expcoted to shaw that
there 1s a need of almost oontinuus supplement of a funglcl-
de to proteot rapldly growning leaf suxfacc. ’

Besults of the obasxvations are presented in Fig.6e °
The rate of lunorease of leaf arca was depanding to o great
oxtent on temperature. Befote the Tloom time leaf arxea -
inoreascd within a weck thrce times, At that time tempera—~
ture was rathex low. Déterminations of leca® infcotion Wy . ®
apple scet showel that staxting fxom May 17th the axea of
leaves covexed by the spots of epple sost was dnoxcasing X
raepidly untlil the cnd of June, In the seoond paxt of aum= - °
mey thexs wexre no 1&1%81 ghanges in a degneg of leaf .
igfgogion, exo6pt that the savaerly infeoted leaves wexe deing,
sanheded, i

[

... Prelimlinaxry obsecxvatlions on a relation etween
the numbex of asaospores in en inoaulum on one hand and .
subtsaquant degree od lecaf infeotlon on the othex falled, ,
This was due to a very severec natural infeotilon with appla
saab obsaexved in 1962 on all trees involved in that axperiment,

B, Bffeotivness of different fungloldes applied aocooxdims
to tha phenophases of the trees and aocording to the oritisal

_periods .
20 BExperimental prooedures, These cxparximaents wexe startedl
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in 1961 at the Sinotgka Expcrimental Station. Exﬁerimenbal

grog§duze of those expcriments was desoribed 4n ﬁexport
Qe .

In the first cxperiment six fungioides /table 9/
wexe beilng applied as proteatants and 1a the ssoong CXPCYi-
ment the same fungioldes wero belng applied as eradioants
to aontrol apple scab, Those two experiments wexe agonduotcy
in two different apple blooks, When used as proteatants t'¢
fungioides wore applicd eooording to the phenologloeal 8 rey
program/firat sign of grecn tissue, gaxly pink bud, pro-
bloom, period of bloom, petal £all and five oovex spxaylnrs/,
The fungleides used as sradioants wexe applied within 24.-36°
hrs after the determincd oxltinal periodz on April 28th,

May 10th, 16th, 23th and 27th and July 218t and 26th,

In the fivat cxperiment the fungloldes wexe ap»lica
10 times and in the sconnd exporiment 9 times, It shaild be
pointed out here, that the definitisn of preteotive ang
e¢¥adloative methed ¢t apple seab o2ntrol, applies to to the
mathod of aplication of fungloides and not neogssaxrly tso
the mode of thelr aoting on the fungus, Numbex of exndieative
Sprays were also actlng as pretcotants 1f in g shext time
efter applicatinn of 1t suceesalve infeotien coourcd,

Basides the acve montiencd expcriment, oendustel
at Sinoleka, in 1962, a new expeximent on exadioative :
effaotivness cf different fungloid:s was staxtcd at Debxe~

_ wloe, In that experiment the follrwing fungloidas were being

. gompaxed: C.l pex aent Cyprex /Dodtne?, 0o2 pcx oent Ceptan,

: 0+2 pex oeant DNRB, 1,5 pex oecnt lime sulphur and 0,15 pex
ognt Mexoutal, The experiment Was ucnducted en l2-yaars 14
apple trees of MaIntcsh varlety end it was laysd down )
adoording te the randomlsed blacks me thod, A plot oensistcd
of ona tree, which was Jsnlated by quaxcd treese There wexe
four xeplioations In the expeximent. All the fungiloldas
studled were applied glght timcs,

- In the experiments on effeotlvness of diffexent
fungloldes the followlng data wexe gollectod:

1l~Numbex of infaatecd leaves Lln pex ognt .
2mLeaf arag oovered by spets of apple sead in pex ocnd
Jr-Numher of infeoted fruits in per ognt

. 4-Area of fruits oovemed by spots of apple soab in
‘pex aent _
5-Total yield

6~Numbex cf g firvst &rade frult in pex aent

7-Injurles of leaves and fruits caused by the
fungloidgs -

To determine infeothon of follage 200 leaves wexe éxamined;

g

determination of fruit infeotlon was bosed on examinatien

'
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°f a sample ccnsisting of 100 frults,

Js Rasults, Results of the above desoxibed exporiments are
presented In tahles 9;10 end 11, In the expeximept cn
bproteotive epnlicaticn of fungioldes /Teble 9/ the best
results gave Captan, It should be polnted out Rere thet
the data on yleld in this experiment pcssess only a very
limited value, because the trges weres ylelding ver uncvenly.
The dota on a degree infection of £oliage and frui{ are '
the most representlve ones, Good results produced applicati:n
cf the 2-1lowing fungicidecs: DNRB and Mexcutal, Mexcury
acntaining Meroutal howeyer, was applied only to the pet-1
fall stage: later 1t was réplaced by 0.2 per oent TN, It
was prchakly the reascn, why in that tregtment o large ”
lnorease of infeviion Wwas ohsexved im the sgcond part ¢f
summe» TMID was less effective than INRB or Mexeutel, Idme
sulphur very effectively controled scab, but at the same -
time 1t caused Ghicrcesils of leaf margines, lnonmplete CEVGu~
l-pment of the leaves and depression of growth of the shz .tz
Mirecver application of lime sulphur resulted in Lower yielcs
and in posr oclox of fruit. Application of coppexr oxluhl-xiie
resulted in a very severs inJuries of foliags anT of fryit,
Leaves on the tregs sprayed with that fungloide possessed
Jumexrous small necrotie spots; besides the lower side cof
“he leaf Ylades was y.el wing-brewn in eolor, what was .Gus
ty dying cut of %he hairs. The aeve:rly injuzied leaves waxg

- “edng sheded abundantly., Up to the end of July the trascs
cprayed with orpper oxichlsride lost about 70 pex aent cf
their leaves, Fruits cn those trees were strongly raasseteg
apnd dsf~rmed, Severly injuried fruits were droplng prematursly,
This was the main cause of deoreased yleld 4in that treatment,
Frults, whioh remained on the fraes untlil harvest time were
not or very Iitile injuried by coppex oxichloxide; "themefcrq
83,17 pex oent £ them wave évalueted as grade,-I,Beoause *
‘& premature sheding cf leaves Lt was very diffioult to A
determline deguee ~Ff infecti-n ~P fallage cn the trees 8praycd
Wwith coppexr cxilohlrxide. For that reason those results have ,
‘nly a limited meaning,

Applicatlern of DNBB resulted in only very mecderate .
S ™sgctilng of fruits, ' I

In the experimant on eradlicative effectivness cf
=inglcldes nn apple soab /Table 10/ the best xesults gave,
Merautala Captan, DNRB and 1ime sulphur were faixrly sffectivey
the least effeotive was IMTD, Copper oxichlorids resulted, :
simllarly I1ike in the ab~ve desoxited experiment, in sevexe
injuries cf folingas and frult. Quite gavers Lajuries cf
follage noaurad alsos on the trees sprayed with lime sulphur
andhlight injurles of frult were found on the trees sprdysc
with DNRB,' ) )

‘The alm ©f the experiment sonduoted at Dgbrowlas

v
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was to aempare effeotlivness ef the fungleids Cyprex {thet
funglcide wos never before studied ig Peland/ with fhe
effectivness, la apple saab centrel, ef tha mest impexrtant
1o this eounfry fungicides, Results of that experiment are

" prasented in Table 1l. is 1t ean be seen frem this table,
Cyprex was prcoved to be the most effectivs fungloidg; 1t

_ 8lightly surpassed Captan er Merqutal and definitely se

. DNRB or lime sulphur, Cyprex, Meroutal and Capten i not

qause lpjury on foliage ox fruit apples, whexeas applicotisn
of lime sulphur or DNRB resulted in 1njuries, similprly
like 1t was Cesoribed above, for the experiments oonducted
at Sinoteka, Partioulorly interesting results wexe obtained
for Meroutal; the tress sprayed with thet fungieide sheved
substential inoxease in follage infeatien By apple scoy in .
the seoond part cf summer, This oesu be explained by sh-r5livsagd
gffeotivness of meroury oontaining fungloides, B

.....

F. Experiments on oomparisen of diffeyant gpray_pregrams

2, Experimental Rreocedures, Expeximents en oompayiscn ¢f
CiTPerent spray pr.oprams Were senduated at twe statiens:
Dabrowice and Swierklaniso. In Dgbrowloe this expeximent was
oonducted on twelve years old apple treses of MaIntesh
varlety. It was arranged aceording to the randemizmed rleoks
method, with four replioatiens, In Swierklapico the expexri~
ment was conduoted on fiveteen years eld apple trees ef Signc.
. Tilllsch varlety. It was alse layed dewn agoerding ta the
randomized bloks methods, but with six redlloatiens. In each
of those two experiments six follcwing treatments wors
involveds:
1~8pry progxam based on phensphases ef the tress
/first green tlssue, early pink bud, pexrled of wleem, petal
fall anc three oover sprays/.

2-3chematio spray pregram /thrae applicatien ef
funglioldes at 7 days interval, follewed by feur spways at
12-14 days lnterval. The fixs% spray was applied at the atage
of flrst green tilssue/,

3~ Proteotlve spray program. The number &f sprays
was not dealded a prierl; sprays were applied Just befsre
the expeolted oxitical perieds.

4~Eralloative spray program. Sprays were applied
immedintely after the determined oritiqal pexied; exoept
that proteotive aotivity ef ths fungloides lasting fex 7
. Cays after applioation was alse considered.

S-Mixad, prodeotive and gxadieative, spray prosrate
Aoooxding tc that program trees ware suppossd te dg sproyed.
immediately befoxe infeaotionj dut if 1t oeyld net bave Laen
dons then, the wxx trees wexe sprayed oftex infention.

. 6=Cheok treatment~trees wexe, net spuayed at all,

The aim ¢f those expariments was: a/~te cempare ¢ffsotivicss _
of ehemical oontxol of appls seabd applied acoexding te a
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different spray prngrems, b/-te evaluate adaptaticn, fix
pragtics, of these different Spray programse In all ¢f tle :
abeve mentioned programs the same fungleldes wexe being

useds Namely for the early 8prays, until the and ef dl.rn |
pexrled, a mixture of 0,2 pex oent DNRB with 0,1 per cent
Mezgutal was bexing used. For all the fellewing sprays wos
applled exolusively 0.2 per ocent DNRB.,

In this experiment similay data wewe oelleated as
1t was desoxibed above, for the experiment osaduoted at
Sinelgka, In Swierklonico, hewever, the trees wore nect
bleeming /yeax off/; thexefore ot %hat statlen enly Lofcuii:
of foliage by apple soab oould have been determinec,

Js Results. Results of the experiments en comparisen ef

@rent spray programs are summarized in Tables 12 pnd 13,
In Dabxowice oxohaxd all the 8pray programs studied predu~
oed satisfaotory results. The lightest infeotisn of frlia~ -
ge end frults was observed, when the trees were sprayed
aaoexrding to the sohematla program, The mest sevare infecti-n
of follage and fruits wns on the trees sprayed accoxding
te the proegrem based on phenephases of the tregs, Frecm the
pelnt of view of praatlice, the most dLffioult was the
prebeotive program,

, In the Swierklanleo exchard the best resylts gave
exadloatlive apray programs the werst xesults wexe oclbtaircr
when 1t was trled to spray the treces just befors Infeoti-r,
The mixed, proteotive—eradloative.program was also Satio—
faotoxy, )

.

4,Disoussion, The results ef studles en ripening cf perlti=ols
ol Venturla lnaequalls obtained in 1962 oxe in agreemcint

with those obtalned in 1960 and 1961, They alse agree with

the results obtalned by Holz/1939/, Egzistancs ef a relatl-n-
ship between temperature and time of ripening ef pexithecia
appears to be suffiolently prooveds It is doubtful however, ¢
whether studying of this relationship bas any larger value ‘
foxr praatloel control of apple seak. It is partioularly
oleax when one rembers that pertitheoir ripen 2~3 weasks
before the buds stexrt to show any gyeen tissua, Theses fin-
diugs seem contradict the Friedrioh‘s epinien /1952/, whe
proposed the fivst spring spray of apple tress when &he
asoospores are rsady for dissemlnatien.

The observations on disseminatlen ef ascesporss

T,

'ahowed thet in favourable oonditiens the numbaxr ef diggemings

ted asoospores can be severel times largen, than it was
reported in the literature, The most impor%ant faotors, . -
whioh enabled in 1962 such g mass disseminetien e as068po~
res were: raln, which molstened leaves with fully xipe
pexitheola in %hem, cn one hand and the tempexature, optimel .
for disseminaticn on the othex. A gReat value ef Hirst s
apparatus fot the studiles on epldemlioloegy ef apple saad was
prooved at all staticns dnvolved. '
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Stucies on spreading of oenidia indieate, that conidik
oan hardly be dissemincted te cny lexger distanosg. '

Field experiments on -detsrmination ef perieds durinse
whioh leaves remein wet, after rain, ahowed that the Smith s
method based on determinatien ef g relotive aix humicity is
enly an approximate end.In majority of oases this meth-e
was glvling correot ilndicatiens; nevertheless it is nct
sufficiently accurete for the purpeoses of foxecasting sto—~
tions. The Sohnelle—Brguex surfacs wettness recorder was
found to the best adopted fox fexcoasting stations. It is
very simple in Oonstruotien and very sasy in operation; it
also determines vexy acourately periods during which lerf
surfaoe remein wet after rain, The elsatronie suxfooe
wettness recorder construoted at the Institute was found -
be very well adopted to research woxk,

Comparison eff the oourse of oritical periods in 1862,
with that in the previous yaars ipdiocates on o number -f
wealk Doknts of the spray programs, whioh oxe not besed cn
ocbsexvaotions of develepment of the pathegan., Ia 1962 the
eradioatlve sprays epplied during infeotion or immediately
aftex infeotion wexe playing o partioulprly importent r:le
in epple soeb oontrel,

The field experiments aonduoted in 1962 showed thet
number of typleally proteotive fungloldes, Rike lime sulskur,,
Captan oxr DNRB, when applied Immedlately after infeation,

. glve satlsfaotory results in apple soad oontrol, This
finding confirms the xesults obtained in 1961 /Repoxt No,IId; .
but 1t.1ls contraxry te the cenolusins drawn by Hagorn /1957/
and at least partlally ocontraxy to the cplnion mxpmxaxprx -
e6xpressed by Roosje /1959/. This last auther states that
theoretlealy Captan, TMTD and DNRB qan control apple sced
wlthin a short perlod after infeotilony nevextheless in
praotics-that perled is to shert in erder to xeoemends the
above listed fungloides as sxadloants,

Field experiments on compaxison of diffexent spray
programs showsd, enoe more, that spray program based »on
phenophases of %he trees does not insuxre the mest effeative
proteotlon of apple against apple soab.It is so, beoause v
pattern of apple development and those of fungus develepment
are not related in suoh a manner whioh could snable cetexrrmi~
natlon of gpray dates acocording to the phenophases cf the
tree, When at spring time the weather is sool and wet then '
apple tree developes very slowly and possibllity of infentlen<
of 1t by apple scab ineoreases; contraky when at spring tine
the weather is warm and dry then phenophases of the tree
follow qulcokly one each othex and thexe is ne need to snroy
orohard against apple Bsoab. :

s Conolusions : .
1/~The results on ripening of parithecia, pressnted
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4n th{gﬂBepgxtz are 1n full ngreement with thesg obtsincd
in_soff@“0ThéT octnleiss of Central Burops. Thesq rasults

posgess only e limited value for forgozsting stations, thg
7" elmaf whigh is .tc orgonles- apple soab oentxal, ’

2/F Results cf the cbservations on Glsseminotien

. of asoospores londloate on a large calus-of this mecthod f-x
theoretioal and for practieal PUrposes, -
. 3/-Compariscn of a work and of the reooxrds done

by different leaf surface wetthess rsoorders permltted t-
gvaluate thelr value for: a~scientifio puxpesgg, b~pre1tic-1
control of apple saab; o-approximate determination ¢f ori-
tlozcl periods,

4/~The mesults nbtained up to date indioate 2o a
. naed of further xesearsh work cn aomparissn of effeati~
vaess, 1ln apple scad oontrol, of Aifferant fungloldss
applled as exadican*s; they alss indioate that 8pray pre—
grams based on phenophases of apple tree should be Yeplaaged
by spray prcgrams based on foreoasting of oritiecal periocds.

6:_Plan of wexk for 1963 , In 1963 studies will ba centi—
nued on deeseminatisn ~f ascospores and conidic, Besidcs -
field experiments elss the laboratory studies will be -
started on the effect ~f temperature, bhumidity and light en
dissemination ~f esc:spores,

Llso the observations on distanaes of spxea&ibg -

e

. of aonldia will 6 c-ntlnued in 1963; they will ®e substanfiall;
broadened ty use of mydified spoxewtrapa :

Experiments cn determinatton of oritical perleds
will be extendcd %y chservatlons n the effect ef miero—
olimatio conditlcus cn tnfeotion ~f epple fellage by apple
so0adb, '

Similarly like in the previous years, also in 1563
the fleld experiments will be davcted primaxilly to evalu~
atlion of prcteolive and eradicetive effeotivnass of fungl-
oldes, Moreover field studles wlll be ocontinuad on oemparissn
of different spray progirems. ' ‘

In 7763 will be rencvated stidles en finding out .
the relati nship tetween the numbex of asoespores on
Lleaves and a degmee cf thelr infeotlon by apple soab.

.. -
- o
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Tabla 1
VDAL I Ot Gamt Bt .
Weuther ronditdons at Skierniewics during the
pariod January 1962 - Dagember 1962
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. ‘h: Dave: Maxima ! Minima: mm ?Davatri.on ]
¥ | : H {index y
;'L,.__ | i H g 1in pex i
=13 > == =t = b o o ! | i
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i January 0,08 ‘ ‘ ‘ “
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.:'EA v4 281 LT 45 1499 i215,5
ri B i ' i
: pril 10,6 22 0 1567 60 | 35,3 | 95,7 |
g'May 11,0 - 2,45 ! 15,0 i ! i i
. =2 i O 7O 1 166,1 [386,4 "
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i ’ WL 1944 10,2 1 57,0 |oes,7
Ll 16 ’ - i H |
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¥ Novamber 4,1 - i | '! i
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Table 2 .
Ripening of the peri .ecia of Venduria ineequalis
fungus in ciffezent éreas of Poland during 1962

rTRESRETS =
F ::an::ra:n:a_====z====-==au===='=====:===2a=~a=====—--—‘-

; ,
i Date of. - Number of the ripa peritheois in % at § .= !

T=sss

. i Qhaervationé s 4 i et AR 4
i | Hee | Swier- | sinoreke! Skier- | Dgbro- i
;zzazuzunut:t i 1anian  Dlewlae wioe ﬂ
ﬁ_ 3 ‘ =F¥=======T==8=ﬁ=@bcpffgffifiz%g=ufitg==paaa:::::%
h26Ir. . f o | o o i o 7o
" Ie H ‘o 1}
:: 511X ’ 2 0 0 i 0 0 H
b 12.I1Y 5 4 8 | 9 4 g
B 19,117 3 4 3% | 2 i
1] 1 o i
i 26,111 5 19 49 | 12§ 19
i . ] i
b 2.1y 53 68 {2 1 18
P 75 1 9 93 ; o1 | 75 I

‘ i 1641V, a6 100 100 100 100 i
B 24V 97 100 100 100 100
) 30,17 - 99 | - - - I
' 5 7eVa .{ 100 ! - | - - ﬁ
E:aa:euh=u=a:BLazaa:asutat-c:-a-'Luazs===k=b==a=z=sa=ham====§mj

Table 3

Relation between the totsl of dayly temperaturas
8lnoe lst Jonuery and the date of perithegia ripening

lsf::::cﬂcag:atuaa:a::az:::::z:ut:====s==s= L2 2% 1 = 22 321 53 -3
i Experimental - %‘otal oi dayly - f uN:mbezaof‘:;aya“sin;;*qﬁI
i etation 1 temperatures since | lat janua: L
: t ot gomueny toy ', [ T MR For. g
i o The date of perit “ripening ¥
f:===u==t=======nb===:=c==a===nz=====§=;:=2::&2=:i£:2:2§==:==a ﬁ
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4 , o { : i
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i Dabrowloe , - 156,3% 100 g
]
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Teble 4
Obeaervation results on the oonidia spreading
at qurowioa in 1962
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Dable o
- ========:==Sfi't}gﬁ%_ggfgds observed at Dabrowlce orchard in 1962
R = s X ——v —._———~-_—--‘i:!:?=============F:::::::===============‘:=========‘=======a
i No Date Average Conformity Period of wettness of leaf surface y
y and lntensity of infeotion - - o
b temperature of readings . i
; Electronie | Schnelle~ | Smith's
H apparatus Breuer- methed
apparstus
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______ ;—~~~—~-===——-========“====F===========—=F=======
1| 27.1v 12.0 ) 1-2-3 14..5-M 14Q0-3 14.0-M
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, 2-‘3 23. O=-H l8. O-M 18.0~M
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Iable 6_
- . Critiasal t.iriods oilserved ut Nowa Wieé Orchard im 1962
1 =_====B=====#=—~: ——————— ‘__ ._======:====-========z==========w==============;‘W¢=‘== - £ >
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! . ' N ’ ‘ T ’ 1
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: : “ . z 20% 44..0~H S0 ;
13 3.vII : 9.2 ' 1-§ 30.0-H 26.0~H , 32.8«5 :‘i
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ey 7
ST ¢ritical periods obasexrved at Sinoleka orchard in 1962

Iimantt e e T S ::::"::::::: R R N R R N N T S T N N T T S RS R T

1 ! i . Pariod of wettness of leaf surfacs

bo ! Date i Average . Conformity ; and intensity of infection

i i tempereture, of readings Elaotronio. Schnelle~Breuer| Smith’s

a i i appara us apparetus i method
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¥ . 3

M . g ol ‘ i . T
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_ in 24471 5.1 R2r3 20.0-L | 10,0~ 1X.0-L |
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Table 8
- Critical periods observed a" ¢arhlaniaa orchard in 1962

=t :==================:::=“'.:=.:====‘:========ﬁ=—====8=================

LN |4

i Perlod of wettmess 0f leaf surface .

'él\fo i Date f Averaga Conformity ¥ and intensity of infection E

I temperature | of xeadings | gygotronic | Sohnelle-Breuer} Smith's

1 ' ‘ { appara tus apparatus mathod »
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: ) 1 o« . ) . »
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» { ! ! ! : ) ' u
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1 - :
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1 ” - » s
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4 : . ' . ) - . -

¥ ! ' 8

32 § 15.VIII {193 1—§ U 34,0 | 13.5-M 10.0-L ¥

] »

] . ' ] . K s

§13 18,VIII 1761 1-2 1. 19,0-H 18.0-H 13,5-L 5

gs:a:-====u::::—.::5:::::========—L=======cc====té:=========:=:w:t==:::================n=nun§=¢=‘=
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/Fungloides applied as a proteatant/

Bxperiments resulis on apple soad control at Sinoleka

ﬁ===‘==.========:=:==z=1 B i T T =========-a~================-—== WTTTR ST RS
::E 7 oldes Percentage of areas covered Percentage of ,lY:Leld Pe:u;xtaﬂzg?t
: ungl by acah on: infoaetad : { from one| of first &
leaves ) :Eruits H tree grade #
4 1
4 leaves  fru i
X i TeVI i 9.VIL 4.X 9.VII i.}i{ts in ke fruat I
|= _..-.=====......=_====== B 43— T=mWm|Mgmam shresserocenbhrsrscses = = H
; - s Sl e Tt Ty S F-t=_==..===.~4==a====:==sfr=a==:;=====g
,:. »2% Captan o, 27 I 2,78 1,03 28,75 | 22,63 19,37 83,72
1. ‘ ;
§ 5% Lime sulphur 0,32 4,82 0,97 34,12 34,32 35,57 88,17 §
;] 0 :
§ »15% Meroutal 0,10 3,64 2,78 41,50 54,80 61,10 67,85 ?'f'
0,2 ~ : '
§ s2% DNRB 0,28 6,69 ~ | 2,64 | 43,37 | 238,90 41,47 69,17
t 0,2% TMTD ' . i
POz mam 0,32 15,77 4,60 77,00 | 59,27 31,17 52,02 1
it St ' 4
i oxyehloride 0,09 2,03 ;1!0"' 29,87 36,98 13,27 . 83,17 ﬁ
n yon ‘ . . p
:: Chesk-no sprey 21,47 51,80 - 98,25 - 0,00 - :‘3
] ) -ﬁ
! The lowest si- - i
B gnificant diffe— 0 : 12,36
n:n renge for t=0,05 ' 636 . 1945 21,80 7105 - 12,36 :
mESHoE Snttos === =3 —=======':======a=='=========":==_-\sac— =% ﬁﬁﬂ“::nkaj:
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Table 10
Experiments results on apple scab sontrol at Sinozeks
/Fungleides appiled as a eradicant/
?==-=B=====a==========q[==x==u========:============~=u====‘|============u= ——3
i Pergenta of ar o - i
it Fungloldes , ge araas ooversd Parcentege of ,1Yleld peroenta
y by ssab_on: infacted ; from obm!of «firs%e g
g leaves _Jfruits  lleaves |fruits Lree grade H
P 7.VI - | 11.VII 4.X 9.VII ex |iEE pImaro
r Lo ] - ] 21 =R T Frmsssnerthksorosestten k=====§== E'—’3======“=B===!====J"
1 . - B
: 0,2% Captan 0,16 0,63 | 1,75 26,50 | 41,20 | 31,25 | 73,22 &
. 4 .
::’; 1,5% Lime sulphur 0,01 4,70 1,55 44,75 | 38, 64 7935 78,67 ﬁ
I 0,¥5% Meraoutal B
:‘f O, ; 0,28 i 2,38 4,28 43,37 | 70,04 9,50 § 54,37
§ 0,2% i | 0,26 2,71 | 4,76 51,50 | 71,13 19,92 1 50,30
» 0,2% TMID 0,40 ' - 3
P02 ’ 7,34 6,16 70,00 1 87,06 9,22 40,52 N
¥ 0,I% Copper ' | V v §E2
i oxyohloride 0,01 1,04 1,39 27,62 | 29,63 5,22 ] 35,50 B
H ‘ . ‘ - ¢ . . u w2
#  Chegk~no=gpr - =
5 spray . { 22,31 45,56 - 99,00 - 0,00 ==
i -
;:‘ Thaflowest Bie ¢ ‘
guifioant diffe- - 0,30 -
ﬁ rence for t=0,05 » 2 : L 2109 16100 e ‘
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Tadle 11 _ , o :
m—— Experiment results on apple sead gontrol at Dabrowiee
e - /Fungicides applied as a eradicant/
: o w=1==========================-=====g==-_-=n====:-—u.a-.
» : P i = AN Dbt == oy
i Fungieides : L”"entagzcgi gill'l?as govered by  !Pargentage of 1 Yielda IPaz:aanw‘;:-:.E=
3 {A - =L R - Anfeoted : i from onelge of ¥
5 r—iz-—-‘-v ——y--=SBYES .} fruits leaves ft;t;’it-’ tree first H
: ( 14.VI N ! ; g &
n=======,=============~'{========L=if=2£= | 0.vIIT! ax  1evird sy | 0B [grade 8
1% - X i : _-‘—_7~=======?========'=========:======= TETTTsoT o
g ? yprex i 0,69 . 0,79 1,76 1 0,31 ! 15,50 ; = =
B : R i 15 4,92 | 70,93 | 96,55 &
1 0,15% Meroutal | 0,22 ! 1,65 | § i ;! =7 .
g P ? P {2912 | 0,33 20,00 }11,31 CogN 35, & “
0,2% Captan { 0,49 1,76 ¢ 142 | ; DL 9335 pors2 b
§ 0.2% 1 ; . ? ’ § 0,47 28,50 111,9L i 70,07 90,30 5;
<% DNRB 10,6 : v ; ' ~ Y
i i 903 2,05 1 412 1,07 | 35,62 21,88 72,92 | 90 y
§ 1,5% Iime sulphur : © 95. ' 3,69 | : 1 : ? 271 o
Cheak P 4,01 - 0,67 37,12 lig,91 58,92 | ea g5 B
ok no epray 14,99 ' 33,7 . P ; . - H W
y . R ] 77 } 33,96 S =
g . LGy e
The lowest signi- : } i
ficent differenge | 0,1 ! , T e
fbr t=0105 . ? 5 ‘ 1’79 2’68 I 2’08 - 7’78 J.z,u . zz,ﬂ 16 69 ; E
. 2 2 it .
- S S ] ea==;:====-_.__* N . -‘_' o
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Teble 12 |
Experiments results on comparison of different spray
programs at Dgbrowlge ’
=§==='=='.======§=::==::- =T RN m=Tz ) ======?='F============n===== F':—-.L,--— =
' g va o " Parcentage of areas covered | Paercentage of A Yield Pax t FT
; pray progrem * by seab omn infeoted from onej ge ggn Tk
. ]
‘ T - tree first H
. leaves i fruits i ; "
i ! leaves in kg grade H
4;==========~= ~~~~~~~ ---6 b 2.1 g - i g
IB’ - = mEEmRss =TT ===============:::; ==t :========‘====’====== oo ===========£=
# Schematic program : ‘ 1 :
! progr 0,008 0,17 0,70 6,50 9,73 52,44 92,11 H
I Eradloative pro i
: Ive program {0,013 0,59 0,42 | 13,00 | 33,40 56,90 90,12
B Proteot : | '
f Peotes iva progrem | 0,066 0,73 0,82 | 14,25 | 29,11 | 35,56 | 93,53
- l i u
i;Eradic.prot.prOgram 0,021 1,14 0,91 | 15,25 33,68 51,45
] : 5
H
ﬁlPhenoj'Log‘iaal program § 0,338 » 1,54 1,10 20,87 28,93 57,69
I Chegk-no-spra .
5“ _ vp ¥ 8,390 20,97 26.70 7?,75 100,00 3431
lEThe lowest signi- ’
# Ploant differen . : )
b fos eyt enge 0.159 0,83 0,78 8,20 21,81 32,51
TEroTERs e Srs P ST Ty B‘—‘:::‘:\::::.—.:===-========== R i e e :
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£ N AL

Expariments results on gomperison of 4iffaerent
opray programs at Swierklaniea

u======u=u==-nu=a==\=T====B:::aaaceanazunuuucenuunuau_- ==eu-=====-'={a='
. Spray program .| Perocentags of areas qovered Paroentage i
d by seab on leavaas ef infegtedl.

. l - Jeaves . i

7¢VI | 22.VI 7OVII 7gVII . g
=======u8=¢====§§==‘==L=======':===Lss========Eascwn:::::nc:ﬁ:kc:r:::::: ::E:
.- . . . "
Sahematle program 0,249 . 6,71 7482 46,83 b

. il

Eradicating progrem| 0,234 ° 2,98 2,58 24,67 ﬁ
‘Protective program 0,751 - 17,45 15,64 74,67 :‘,;

- n\

Ex1dlo.proteprogramj 0,087 4,15 4,15 32,50 A

B

Phinologloal progred 0,193 5,71 7,57 58,58 5;
© Crack-no-spray | 12110 | 37,43 29,16 97,33 i
T e lowest signi- ﬁ
“ant d1fferenge : i
it t=0,05 0.386 4,60 4.13 17429 . I

. ]
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