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S u m m a r y  

A method is described based on quantitative measurements of infection efficiency (IE), lesion 
growth (I_ES) and conidia production (CON}. The three parameters Imvc been used to calculate 
the leaf area destroyed by blight in order to illustrate varietal differences in disease progress and 
to correlate the findings with field assessments. The method has also been used as a repl~cement 
or supplement of field readings in experiments designed for studies of fungicidal treatments. 

Introduction 

Evalua t ion  of  the degree  of  a t tack by late blight  (Phytophthora iJ!lb.vtans (Mont . )  de 
Bary) on the po ta to  has been based  a lmost  exclus ively  oll f ield observa t ion ,  whether  
the objec t ive  has been to s tudy var ie ta l  d i f ferences  in resis tance or  the effect of  
fungic idal  t rea tments  or  o ther  factors inf luencing the disease.  

Such field expe r imen t s  depend  on the natura l  spread  of  the disease,  which i r re-  
spect ive  of  the spon taneous  or  ar t i f ic ia l  s tart  of  the ep idemic ,  ear ly or  late, is to a 
large extent  inf luenced by the weather  condi t ions .  In some areas  blight  ep idemics  
are unpred ic t ab le  and costly experinaents  may be car r ied  out wi thout  results. 

When  test ing for resis tance,  a diff icul ty  ar ises  from the presence of  R- genes in an 
increas ing number  of  cul t ivars .  They  mask the effect of  non race-speci f ic  resis tance,  
the eva lua t ion  of  which is usual ly of  grea ter  impor t ance  to the breeder .  Ar t i f ic ia l  
in t roduc t ion  of races  able to a t tack the R- genotypes  is somet imes  less successful 
because  of  the dominance  in qual i ty  or  pa thogenic i ty  of  a more s imple  field race. In 
some areas  the use of  complex  races  may not be a l lowed by the author i t ies  unless 
they have been isola ted  within that area.  The  in te rpre ta t ion  of  f ield da ta  is also 
diff icul t  because  of  in terp lo t  in terference (James,  1973). 

This  p a p e r  descr ibes  a l abora to ry  test, deve loped  with the in tent ion of  rep lac ing  
or  supp l emen t ing  f ie ld readings.  The  test is based on quant i ta t ive  measurements  of  
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infection frequency, lesion growth or size and conidia production. Leaf samples for 
evaluating the method have been collected from a number of field experinaents 
designed for studies of fungicidal treatments (methods of application, dosage re- 
sponse, test of chemicals) and resistance of diffcrent cultivars to blight. 

Material and methods 

ln/'ectiolz ,/)'equellc3, 
A quantitative inoculator (Fig. 1 ) was built as originally designed by Schein (1964). 
For  several reasons (see Umaerus, 1969a) zoospores have been used as infection 
units instead of sporangia. Zoospores are, however, delicate in structure, sensitive to 
metal ions (BjCSrling & Sellgren, 1955), and apparently to physical stress, resulting, 
for example, from high pressure or high velocity through small apertures. 

Initial trials with a de Vilbiss atomizer model 15 often gave a high mortality of 
the zoospores at a pressure of 3 kg/cm", which was necessary to give a good spray. 
This atomizer, which has a metal spray nozzle, was replaced with a whole glass 
atomizer as illustrated in Fig. 2. The aperture of  the outer tube has an inne, 

Fig. I. The quantitative inoculator with timer (left), atomizer on a magnetic stirrer, and stand 
with replaceable target frames with holes of different shapes and sizes. 

Ahh. 1. Oltol l l i lol ivit t~s/,I t l t l lor Itt i l  Zc i tnehmer  (lil~ks), Zcr,~'t&tht'r ~tt(/' ciHcm ma,,.,iwrischt'lz Rithr- 
opparo l  I I I td  Slt l l ld ra i l  (lllSWC('hxr163 Suht' i l)r I l l i t  L[)C/ItH'II Volt I't 'r,st'/l it 'd~'llt ' l l FtH'- 
I I t#l l  I l l ld  (]r()s,~uII. 
Fi,o. 1, Im~culalettr qtlolllil{tl(/" tl;'t'r horlo,~e (h ,~'r atomi.s'em" sin" tl,t,'iltllt'ttl" Illtls t'l 
mottle; avec" Ittt s)',s'l?tlle tie cihlcs a m o c i h l e s  pcrct;es de tl'OUs tic" dti[/~:rt'ntes./iJrmcs cl d imel t s iom' .  
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Fig. 2. The atomizer. 

,4hh. 2. I)cr Zerstii,l~er. 
FO,'. 2. L ' a t o m i s e , r .  

diameter of 1.8 ram. Tile inner tube has an outer diameter of 1.3 mm and inner 
diameter of 0.8 mm and is carefully centred in the aperture of the outer tube. To 
facilitate alignment the atomizer can be moved in all directions. An air pressure of 
0.5-1.0 kg/cm'-' was optimal for a good spray. 

Deposition of spores was monitored by agar-coated Petri dishes with a millimeter 
lattice of negative transparant film covering an area of 1 cm" moulded into the agar. 
After 15-20 11 of incubation the spores were killed with alcoholic vapour as a 
fixative. 

Inoculation of leaflets were made on a discrete target area of 1 cm'-'. 
Inoculated leaflets were incubated in plastic boxes lined with plastic foam and a 

sheet of tissue paper, which was soaked wet, and on the top of that a plastic net to 
support the leaves (Fig. 3). The box was covered with a plate of Vipolon plastic and 
incubated in a constant temperature room at + 15 ~ 

Primary infections were counted 3 days after inoculation under a microscope 
with a magnification • 20. 

Data were transformed according to a formula of Kleczkowski (1949) before 
statistical analysis. The formula was programmed into a computer, which after 
analysis of variance and calculating means, detransformed those data. 

As suggested by Schein (1964) the data are expressed in terms of infection 
efficiency (IE) with the following definition: 

number of lesions/cm 2 
I E =  

number of spores/cm" 
For easy comparison of different series of experiments IE has been calculated per 

I000 deposited zoospores expressed as IE ~""". Each experiment is also reported 
in transformed data of number of infections based on the current number of 
zoospores deposited. 
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Fig. 3. Box for incubationofdelachedleaflels. 
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,4hh. 3..S'chah'.liir die htkul~atiolz der ~,,ep/hTcktctt Bliittchen. 
I-'i;,. 3. hu'td~atcur dc.l~dioh's d~;tach~:.~. 

Les ion  size 

The diameter of each lesion has been measured in mm along the axis parallel to the 
main vein of the leaflet on the 4th day atier inoculation. Originally the l-cm'-' target 
of the spray of the inoculator was used as initial of each lesion. This was abandoned 
because of difficulties with bacterial infections and measurements of lesion size 
were made on leaves inoculated by a small drop of spore suspension. 

Conid ia  p r o d u c t i o n  

Conidia were collected on the 5th day after inoculation by shaking 10 leaflets in 
20 ml of a 10% alcohol solution. The samples were stored in a refrigerator at 
+ 6 ~ in closed vials until they were counted. 

The conidia were counted in an electronic particle counter of the type Celloscope 
302 as described for use in nematode work (Carlsson, 1969). The orifice tube used 
had an aperture with a diameter of 190 ~m. The sample was suspended in 0 . 9 %  
sodium chloride at a concentration of 100-2000 conidia/ml, which is the range most 
suitable for counting. Each sample was divided in two aliquots, which were run 
separately through the counter. 

S a m p l i n g  

For each sample twenty leaflets were picked at random from the centre of each plot 
in the field trials. The leaflets should be fully developed and have good turgidity. 
Terminal  leaflets were avoided. Three such samples were taken representing three 
leaf positions: top, intermediate and bottom, and marked accordingly. Samples were 
taken in the morning and stored in a cool room until transport, usually by express 
mail. Each sample was packed in a small plastic bag closed with a stapler. Samples 
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usually reached the laboratory at Sval6v the following morning, when they were 
immediately put in the incubating boxes, sprinkled with distilled water and inocu- 
lated. 

Results 

IE in rehiliols to application and dosage o llimgicidc.s 
In two series of  trials the effect of  fungicidal application was studied, ground spray 
compared with air application, and normal dose in comparison witta a 50 % lower 
dose of  two commonly  used fungicides when ground sprayed. The objective of  this 
investigation was to evaluate the efficiency of the quantitative inoculato," and thus 
the effect of  the different treatments will only be discussed in relation to this aspect. 

Results ill Tab le  1 and 2 refer to the IE when the lower leaf surface was inocu- 
lated. In both series of  experiments inoculation of  the upper leaf surfaces gave no 
infections in leaves fi'om treated plots and in leaves l'rom check plots about 1 0 times 
less infections than when infected on the lower leaf surface. The experiments were 
convincing that the fungicidal treatments, irrespective of way of application or 
dosage, were effective on the upper leaf surface. 

Table I. I E"" '"  of lower leaf surface and manganese  deposit ling • 10 '-'/100 cm'-' leaf areal result- 
ing from ground spraying and aerial application. 
Cul t ivar  Dianella: fungicide Mancozeb: 1971. 

Treat lllenl i 13 .I uly 3 August  10 I g 23 
August August ALl- 

gust 

IE m"" Mn IE"" '"  Mn IE ""'~ IF. t""'' Mn 

Control .  u nsp rayed'-' 14.8 3.06 14.9 2.65 14.7 27.9 3.49 
Ground  spray :~ 12.3 16.12 0.0 17.95 0.0 4.9 23.04 
Aircraft application. 7.5 24.15 0.11 25.57 0.0 1.2 36.10 
low volume i. 41.)I/ha 
Aircraft application. 7.1 14.55 0.1.1 22.06 II.II 3.5 33.17 
high volume:'. 811 I/ha 
Time of spraying'; 8 Jul} 19 .luly 29 July 9 a t lgust  19 August 

i I 'c~Jidtrct t  - "] ' roi lcmct t l  "2 K ~ m t r o l h ' .  t t i ch t  s - l ( ' tm~i t t .  it,,tt l t 'o i t { ;  :~ Bodcn.~lJr i t : t t*q '  - 

Pttlv~"ri.~atiott t c rre . s t rc ;  i BesiJrtThtttt .  q d t t r c h  I-'ht.,,,cctt.,.,,. k h , i n c  ~h ' t t yc  - A p p l i c a t i , ~ l l  a~;r ie t tm'  ba.s 

I ' o h t m c ;  :" Be.~prgihtttt,q, d t t r c h  leht.,.,,gctt,., ' q, ro~.~e .~h'n,,,c - . 4 p p l i c a t i o t t  m ; r i c t u t c  v o h t m c  ~:lcv~:; ~; Z c i t -  

p t t n k t  d( 'r  .S 'pri lst t t ty  - E p o q t t e  d c  t r a i t c t m , t t t  

Tabe l le  I. IE I""" t ier unteren B lauober f l i i che  rind Mangan -Be lag  (mg x IO ~/100 cm'-' Blat t-  
fl~iche), die sich ally, tier Bodenspri tzung und der BehandlLmg aus der l_Llft ergeben. Sorte l)ianel- 
la: Fungizid Mancozeb: 197I. 
Tableat, I. IE rim" de la surface tie feuille la plus basse et dOpSt de mangan/ese (rag >. 10-'-'/100 cmz 
de surface de feuillel r6sultant tie pulvdrisations terrestre el adrienne. Vai-idtd l)ianella: fongi- 
cide Mancozbbe: 197 I. 
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The IE when inoculating the lower leaf surface revealed, however, significant 
differences between treatments. Aircraft application seemed more efficient than 
ground spray, also manifested by the anaount of manganese deposited (Table 1). On 
1() August, the day after the 4th spraying, the protection was complete but slightly 
deteriorated by the end of that interval. The normal dosage of fungicide was signifi- 
cantly more effective than the lower dosage but there was no evidence of any 
difference between the two chemicals (Table 2). Field assessment could only rec- 
ognize differences between the unsprayed control and the treated plots. 

IE in relation to potato cultivar ( IE~.) 
There were significant differences in IE between different cultivars (Tables 3 and 4). 
One selection, SvUL 72156, has an outstandingly low IE, followed by three other 
selections. All have S. demissum in their pedigree and were selected at the seedling 
stage as resisters requiring a long nainimum inoculation access period (Umaerus, 
1969b). 

IE~. and h'vel q/'./~,rtilizer application 
Table 5 illustrates the interaction between cultivar and level of fertilizer application 
with regard to IE. No significant varietal difference was found at 400 kg per ha of 
NPK, while cv. Bintje had a significantly higher IE than cv. Grata at 1200 kg. The 
two cultivars seemed to react differently to nutrition: Bintje had more infections at 
1200 kg than at 400 kg, while the reverse was true in the case of  Grata.  Whcn 
comparison is made with field assessments it should be kept in mind that the 
laboratory assessment in this case is restricted to IE, other factors related to field 
resistance not being measured. 

IE in relation to lea./'position 
As expected, in the case of fungicidal treatments, tile lower leaves of the plants had 
more infections than leaves at the top. The analysis of variance in Table 2 indicates 
that significant differences are found with leaf positions. In all cases the bottom 
leaves had a higher IE. This might not be due only to a less effective application of 
the fungicide at the bottom of the plant canopy, as results from the unsprayed 
controls and from the cultivar tests indicate that the lower leaves in certain cultivars 
have more infections than the upper  leaves. 

From a total of 121 comparisons of leaf positions representing 11 cultivars, 3 
leaf positions (top, intermediate and low) and weekly samplings over a period of 6 
weeks (4 cultivars observed for 2 years) only 27 ( =  22 %)  comparisons gave signifi- 
cant differences in IE. In the majority of cases'(23 comparisons) a lower leaf had a 
higher IE than leaves at a higher leaf position. 

IE in relation to growth stage 
A general trend in most cultivars both in 1971 and 1972 was a decrease in IE 
during the beginning of August from a higher level at the start of sampling in July 
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(about 70 days from planting) followed by a rise again in IE during the second half 
of August. In two cultivars, Sv 69113 and Sv 64110, this rise at the approach of 
senescence was pronounced in 1972. 

Varietal dilJk'rences i1~ lesion size ( LES) 
Varietal differences in lesion size after four days of incubation were highly signifi- 
cant (Table 6). A maximum in average lesion size was reached at the end of July. 
Leaves from the lower portions of the plant were in general more susceptible to 
mycelial growth. Only occasionally was there such a differential effect between top 
and intermediate leaves. The average coefficient of  variation was 27.6 %,  but ten 
measurements per treatment (cultivar and leaf position) have been sufficient to 
detect statistically significant differences. 

Variemal dIJ.l'erences in munher ~1 conidia (CON) 
The number of conidia per lesion varied in the 1972 test from 13 200 to 25 000 
(Table 7). Varietal differences were significant at the top leaf position and highly 
significant at the intermediate position. In general conidia production was higher on 
leaves at the intermediate position than on leaves at the top position. 

Discussion 

The quantitative inoculation technique can be a useful tool in studies of the effect of 
fungicidal treatments e.g. application methods or comparison amongst chemical 
compounds.  The technique is sufficiently precise to detect even small differences, 
difficult to establish by the subjective scoring methods used in field assessments of 
disease attack. 

The data of Tables 1 and 2 refer to inoculation of the lower leaf surface and thus 
demonstrate the success of infection on the more susceptible lower leaf surface. This 
is also the part of the leaf most difficult to cover with sufficient amounts of fungi- 
cides and therefore the most critical part  of the crop canopy in relation to treatment. 
A detailed analysis as given in Tables 1 and 2 gives more information on coverage 
and redistribution of the fungicide than field assessments. 

The proposed component  analysis of field resistance with measurement of the 
three parameters 1E, LES and CON gives more information to the breeder than 
normal field assessments of per cent defoliation. It adds to a better understanding of 
field resistance and gives a means of defining the aim of the breeding efforts. The 
effect of each component  can be measured in relation to the over all slowing down 
of the disease. Selection can thus be made for a specific character and studies of 
inheritance can be made with higher accuracy. Studies of  a possible shift towards a 
greater capacity of  the late blight fungus to overcome field resistance (Anonymous, 
1973) can also be monitored by using a standard quantitative technique, such as the 
one described here. 

Data of the above parameters can be fed into a simulator programme in order to 
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Table 8. A mathemat ica l  model to quantify leaf destruction, due to late blight, f rom three 
parameters  of  field resistance. 

N u m b e r  of infections l 
Destroyed leaf area ~- 
Example:  Cult ivar Bintje :~ 

Spore N u m b e r  o f  
generat ion infections 

X n = (Xn_ 1 ( C O N ' I 0  ' - ' ) ( lEv)  

Yn = (xn (LES) 
IE V = 0.0450 infections t 
LES = 6.93 cm ~ 
CON = 22 000 conidia/lesion 
n = n u m b e r  of  spore generat ions ~ 
Initial inoculum ~ = 100 000 spores 
Spore ~urvival 7 = I : 100 

Destroyed leaf area in cm 2 

per  generat ion accumulated 
I 4 5 . 0  3 1 1 . 9  3 1 1 . 9  
2 445.5 3 087.3 3 399.2 
3 4 410.5 30 564.8 33 964.0 
4 43 664.0 302 591.5 336 555.5 
5 432 273.6 2 995 656.0 3 332 211.5 

I A n z a h l  h ~ f e k t i o n e n  - N o m h r e  d e  c o n t a m i n a t i o n s ,  ~ Z c ' r s t f r t e  B l a t ( l l i i c h e  - S m J ' a c e  d c  . f e u i l l e  

dc ; t ru i t e ,  :~ B e i s p i e l :  S o r t e  B i n ( j e  - E x e m p l e :  I'aric;tc ~ B i n ( / e :  4 i t t f e k t i o n e n  _ C o n t a m i n a t i o n s ;  s A n -  

s a h l  S p o r e n g e n e r a t i o n e n  - N o m h r e  de  g d n e r a t i o t t s  de  s p o r e s ;  " A t(/~tn~,,.~inoktdttm - h l o c t t h t m  

i t t i t ia l ;  7 U e b e r l c ' h e n  dc'r S p o r e n  - S t t r v i e  d e s  s p o r e s ,  s S p o r c ' n g e n e r a t i o t t  - G ( ' n O r a t i ~ m s  de' .~porc's, 

�9 ~ A n ~ . a h /  h [ f e k l i o t t c ' n  - N o m h r e  d e  c ~ m t a n l i n a t i o t t s ;  1o P r o  g c ' n e r a t i o t t  - Ptlr  g6t l~;rat io t t ,  

11 A k k t t m t d i e r t  - C t t m u l d e  

Tabelle 8. Ein Rechenmodell  zur Bes t immung der durch Krautf~iule verursachten Blattzerst6rung 
aus drei Feldres is tenzparametern.  
Tableau 8. Un module math6mat ique  pour  quantif ier  la destruction de feuillcs par le mildiou, /~ 
l'aide de 3 param~tres  de rasistance au champ.  

study varietal differences of disease progress under different climatic conditions. 
Complications such as lack of 'blight weather', lack of compatible races, and inter- 
plot interference are ruled out. 

A very simple methematical model (Table 8) illustrates disease progress during 
five Phytophthora generations on cv. Bintje. The number of infections at any gener- 
ation (xn) is a function of the number of infections in the previous generation, 
x (n-l), the number of conidia produced per infection (CON) and IE. The leaf area 
destroyed at the end of the same generation (y,) is a function of the number of 
lesions (xn) and the size of each lesion (LES). 

Data of IE, LES and CON for seven cultivars included in the present investiga- 
tion have been used to calculate the leaf area destroyed after five generations of 
blight in order to illustrate the range of varietal differences in disease progress 
(Table 9). A ten-thousand-fold difference is demonstrated for the two extremes. 

The ranking order follows closely field assessments made in the Toluca Valley 
(Mexico) and Sval6v (Sweden). 
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Table  9. C o m p o n e n t  ana lys i s  of  field res is tance and  field a s s e s smen t s  in Mexico  and  Sweden.  

C lone  ~ IEv "~~176 LES C O N  Des t royed  Field a s s e s smen t  :~ 
x 1000 leaf  area 

in cm'-' after Mexico* Sweden**  
5 generations'- '  

S v U L  72156 11.3 1.14 15 241 3 0.12 
Sv 69113 22.0 2.53 19 22 330 3 0.10 
Sv 71/2023 23.6 2.95 19 36 195 3 + 0.20 
Sv 68112 24.4 3.87 19 55 578 4 +  0.20 
Provi ta  47.7 2.38 19 860 879 0.23 
Sv 70116 43.6 4.33 20 I 232 918 5 0.29 
A l p h a  5 0.30 
Bintje 45.0 6.93 22 3 332 212 0.36 

* Scor ing  1-5 when  A l pha  is 5 (dead - Boni t ierung  w m  1-5. wenn  A lpha  5 )totIist - ,\"otatir I-5, 
qt tand A lpha  est 5 (dc~trttite) 
** Infec t ion  rate r = the  regress ion  coeff icient  o f  loge [x/(l-x)] on t ime accord ing  to van  der  
P lank  (1963) der ived f rom Fig. 5. Es t ima tes  averaged  for the ent ire  period of  the  g raphs  except  
for Sv 70116.  where  r is g iven for the  loga r i thmic  phase  of  the g raph  (see text) - hr 
r = Re,~ressionskoc~l/Tzient w m  Io~,'e [xl(l-x)] (Zeit).~,,emiiss van der Plank (19631. ahgelei tct  aus 
Ahh.  5 . Dttrchs('hnitt,~.~chiit,,ttn~en fiher den ,~tltZt, tl RllWC'ltVt'/ ' l~tl([] r f,'eltO/ttllt~'tt ,/'fit" Sv 70116. 
wo r die Iogar i thmische  Phase der Kttrve angegel~en ist (sic'he Text)  - Tattx d'it~J~'ction r = coo./2 
f i c ien t  de r~;k, ression de Ioqe [x]( l -x)]selon I'an der Plank (1963~. ddriv~; de ht ./)'g. 5. Evahta-  
lions n loyennes  pour  la pdriode b I 'cxccpt ion  de Sv 70116, pour  ler r e s t  donni; pour  la 
,fi~rme Iok, ar i thmiq l t e  de la ('ottrhe (voir  le texte).  

i Klon - Clone;  .2 ZerstiJrte Bhtttllgiche in cm"- nach 5 Gcnera t ionen  - SttlJiwe de.l~'uilh' d~;truite en 
{'ltl 2 ~tl?l'(',~" 5 g{;nc;ralions; 3 Feldhel tr lei l t tng - Evaluat ion  au ch a mp .  

Tabel le  9. Ana lyse  der  K o m p o n e n t e n  der  Fe ldres i s tenz  und  Fe ldbeu r t e i l ungen  in Mexiko  und 
Schweden .  
T a b l e a u  9. C o m p o s a n t s  de l ' ana lyse  de la r~sistance au c h a m p  et de I '~valuat ion au c h a m p  au 
Mexique  et en Suede.  

Fig. 4 illustrates the range in rate of disease progress in the clones used in the 
present investigation. It also illustrates the misleading information sometimes col- 
lected from field observations. Cultivar Provita is an R genotype, which in the 
1972 test escaped infection due to lack of a compatible race of P. inj'estans in the 
spontaneous disease epidemic of that year. In 1974 the test plots were artificially 
inoculated with race 1.2.3.4.5.7 25 days prior to the start of the epidemic and this 
race succeeded in spreading through the field securing good readings of fields 
resistance, including those on Provita and other R genotypes. 

Clone Sv 70116  was approaching maturity at the time of the epidemic, and the 
infection rate did not follow the pattern to be expected from the logarithmic phase 
of the curve. The Toluca readings were taken about one month earlier, and there the 
clone was similar to Alpha in degree of attack. 
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Fig. 4. Field assessment of blight attack in Sv~ilov 1972 and 1974. 
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Ahh. 4. Feldheurteihtng yon KrautJi'itdehe.lall in Sviilov 1972 ttnd 1974. 
Fig. 4. Evaluation ~ltt chomp d'ltne attaqtta de mildiott h Sviilov en 1972 et 1974. 
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Zusammenfassung 

L i n e  L a b o r m e t h o d e  zur  M e s s u n g  des Krankhei tsb~:fal ls ,  verursacht  durch  P h y t o p h -  

thora in fes tans  

Es wird eine Methode beschrieben, die auf 
quantitativen Messungen des lnfektionserfol- 
ges (IE), des L~isionenwachstums (LES) und 
der Konidienproduktion (CON) beruht. Um 

die Methode zu testen, wurden Blattmuster 
aus Feldversuchen genommen, die zum Studi- 
um von Fungizidbehandlungen (Tabellen 1 
und 2) und der Resistenz von Kartoffelsorten 
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gegen Krautf'fiule (Tabellen 3-7) angelegt wur- 
den. 

Die Methode ist gentigend genau, um selbst 
kleine Unterschiede zu erfassen, die mit den 
bei Feldbeurteilungen angewendeten subjekti- 
yen Bewertungsmethoden nach Punkten 
schwerlich festgestellt werden. Die Daten der 

drei Parameter wurden zur Errechnung der 
durch Krautf-fiule zerst6rten Blattfl~iche ver- 
wendet, um die sortenbedingten Unterschiede 
im Krankheitsverlauf zu illustrieren und die 
Ergebnisse mit den Feldbeurteilungen zu kor- 
relieren (Tabellen 8, 9 und Abb. 4). 

R~sum~ 

Une md thode  de lahoratoire  p o u r  ta mest tre des a t taqtws  de Phy toph thora  infes tans  

La m&hode d~crite est bas~e sur une mesure 
quantitative du taux de contamination (IE 
= infection efficiency), des 16sions en v6g&a- 
tion (LES) et de la production de conidies 
(CON). 

Pour tester la m~thode, des ~chantillons de 
feuilles ont ~t~ pr~lev~s dans les parcelles d'es- 
sais mis en place pour l'6tude de fongicides 
(tableaux 1 et 2) et pour l'~tude de la r6sistan- 
ce au mildiou de diverses vari~t6s (tableaux 
3-7). 

La technique est suffisamment pr6cise pour 
d6tecter de faibles differences, difficiles h &a- 
blir par une m6thode de notation subjective 
utilis~e pour les 6valuations au champ. 

Les donn6es de trois param~tres ont 6.t~ uti- 
lis~es pour calculer la surface foliaire d&ruite 
par le mildiou, afin de mettre en ~vidence des 
diff&ences vari~tales dans la progression de la 
maladie et de mettre en correlation les r6sul- 
tats et l'6valuation au champ (tableaux 8 et 9, 
fig. 4). 
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