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A Compulson of Performances 

ot a SUN-Z workstation, VAX 11/780, and the Xerox Dolphin 


on a Learning Algorithm 


Abatraet 

This report presents data representing the execution times of a learning algorithm and a list 
reversing program. Benchmarks for LISP, Pascal, and Prolog versions of various programs are run on 
the SUN-2 workstation, the VAX 11/780, and the Xerox Dolphin. 

1. introduction 

Given that program execution times vary from machine to machine and from programming 
language to programming language, it is interesting to compare program execution times on a number of 
machines available here at the University of Illinois and the Artificial Intelligence Laboratory. Two 
programs were chosen for this comparison. The first is an inductive learning program based on the Aq 
algorithm, the second, a list reversing program. The Aq algorithm is implemented in a number of 
dilierent languages. For this experiment, the Pascal version GEM 1121, and the LISP version AQII, are 
used. AQII is implemented in both Franz Lisp 121 and INTERLISP Ill. The list reversing program is 
implemented in Franz Lisp and UNSW Prolog 1131. 

The Franz Lisp programs run on the University of Illinois, Department of Computer Science VAX 
11/780. and on the Artificial Intelligence Laboratory Sun-2 workstations. The INTERLISP programs run 
on the V A.X 11/780 and the XEROX 1100. The Pascal program GEM runs on the VAX 11/780 and the 
Sun-2 workstation. 

Z. Program Description 

AQII/Franz is an interactive program for generalization and optimization of discriminant 
descriptions of object classes. The descriptions are expressed in disjunctive normal expressions in the 
variable valued logic system VI.. [81. The program takes as input sets ot example objects belonging to 
dilierent classes and provides a Jescription of each class which covers the examples of that class. For a 
more detailed description ot the Aq algorithm the reader is referred to [7, 91. 

The list reversal benchmarks are obtained and added to a benchmarks table obtained from H. 
Nakashima and S. Tomaura of the Electric Technical Laboratory or the Scuba Science City, Japan 1101. 
The program also appears in the July 1984 issue or Bllte magazine 15J. Two functions are defined in the 
program (see Appendix A). REV is a slow version or the Lisp REVERSE function, and APP is a slow 
version or the APPEND runction. 

3. Data Description 

The Aq programs were run on two dilierent data sets (see Appendix B). The first, DATAX, is a 
small data set consisting or three classes each having three events or rour variables each. This data set 
contains variables or type linear, nominal, and structured. The second data set, PLANT, is a subset of 
the PLANT data set used to create the rules tor the expert system PLANT Ids 1111. This data set 
contains 50 linear variables and 17 classes, each class being composed of seven events. 

These data sets were run in three different modes; VL (sequential) mode, DC, disjoint cover mode, 
and IC, intersecting cover mode. All examples runs were made with a maxstar of 5 (see 13, 71 for a 
description of maxstar and covering moces). 
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4. Benchmarks 

The execution times presented in the (ollowing tables represent the CPU and real time in which the 
programs execute. Times are presented in minutes, seconds, and tenths o( seconds. 

4.1. Aq Algorithm Benchmarks 

Table 1 shows the execution times (or the program AQII/Franz on the data set DAT AX. The first 
run o( the interpreted version was not taken into account due to the extra time required Cor initial 
macro expansion. The macros remain expanded on the Sun-2 Franz version, however, the macros appear 
to be reexpanded at each run o( the VAX Franz program. Table 2 represents times obtained ror the 
same programs run on the PLANT data set. Only one mode or operation was tested due to the long 
execution time (-45 mins.). The mode DC was chosen so that later comparisons can be made with the 
GEM program. 

AQU/Frans execution times 

Mode 
SUN version VAX version 

Interpreted Compiled Interpreted Compiled 
CPU real CPU real CPU real CPU real 

VL 
DC 
IC 

00:09.97 
00:15.00 
00:26.89 

00:11.15 
00:15.30 
00:27.23 

00:01.30 
00:01.95 
00:03.59 

00:01.30 
00:02.16 
00:03.87 

00:41.91 
00:62.93 
01:45.15 

00:82.00 
02:20.00 
03:28.67 

00:01.09 
00:01.66 
00:03.01 

00:03.20 
00:05.00 
00:10.30 

Table L Execution times ror AQII/Franz on DATA...'{. 

AQU/Frans (complied) execution times 

Mode 
SUN version VAX version 

CPU real CPU I real 
DC 41:16.15 43:46.00 32:47.48 I 46:54.00 

Table 2. Execution times ror AQII/Franz on PLANT. 

~':!I 

Table 3 displays data ror the same program written in INTERLISP. The program was run on the 
VAX 11/780 and the Xerox 1100. Interpreted times were not obtained Cor the VAX version. 
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Aqn/INTERLISP exeeutlon tlmeslseeonds) 

Mode 

Dolphin version VAX version 
Interpreted Compiled Compiled 

CPU real CPU real CPU real 

VL 
DC 
IC 

32.56 
48.51 
87.86 

32.56 
48.52 
87.86 

00.74 
01.09 
02.02 

00.74 
01.09 
02.16 

00.50 
00.70 
01.29 

01.17 
02.58 
05.97 

Table 3. Execution times for AQII/INTERLISP on DATAX. 

We have seen some execution times for Lisp implementations of the Aq algorithm. It is interesting 
to compare these times with a Pascal implementation. The Pascal program, like the LISP version, was 
run on the two data sets DATAX and PLANT. Tables 4 and 5 present the results of the runs on the 
respective data sets. 

GEM exeeutlon tlmeslseeonds) 

Mode 
SUN version VAX version 

System User System User 

DC 
IC 

00.173 
00.177 

00.646 
00.950 

00.140 
00.177 

00.457 
00.600 

Table 4. Execution times (or GEM on DATAX. 

GEM exeeutlon times 

Mode 
SUN version VAX version 

System User S"l'"stem User 

DC 00:43.80 15:05.60 00:45.47 11:34.83 

Table 5. Execution times (or GEM on PLANT. 



4.2. LIst Reversal Benchmarks 

The list reversing programs in Appendix A are run on a list having six elements. Table 6 presents 
the times obtained for the sample runs. The Sun-2 entries are added to an existent table as mentioned in 
section 2. 

ExecutIon times of nst reversalprogramslseconda) 
Machine Language Interperter Compiler 

Xerox 1100 Interlisp--D 16.0 0.3 

Symbolics 3600 ZetaLisp 
Prolog/KR 

7.0 
117.0 

0.2 

LMI Series 111 ZetaLi~ 16.0 0.2 

DEC2060 

MacJisp 
Interlisp 
Prolog/KR 
Prolog-lO 
Concurrent-Pro 

1.0 
1.8 
8.0 
2.8 

202.0 

0.06 
0.3 

0.25 

M200F UtiLisp 
Prolog/KR 

0.08 
0.75 

0.01 

V AX-11/750 Unix/FranzLisp 4.0 0.8 

VAX-ll/780 
Unix/FranzLisp 
VMSjC-Prolo-, 

2.6 
2.5 

0.5 

Sun-2 
Franz Lisp 
UNSW Prolog 

4.5 
2.5 

0.8 

Table 6. List reversal times for various machines (all times in seconds). 

The UNSW Prolog implementation required a stack space or 15000 in order to reverse a six 
element list. The Sun-2 Franz Lisp program appears to be twice as slow as the VAX 11/780 program bu~ 
it should be pointed out that the times presented in table 6 were obtained rrom the Electrical Technical 
Laboratory and some sample runs or the reversal program on this Department's VAX 11/780 gives an 
average time of -4 secs, quite di8'erent than that which is reported in the table. The discrepancy 
between the times can not be determined due to the limited information provided with the table. 
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5. Coneluslona 

Having seen some of the execution times on both large and small data sets, some jUdgements can 
be made concerning the tested systems. Let us 6rst consider the Lisp environment. 

The Franz Lisp programs appear to run at comparable speeds on the Sun·2 and the VAX 11/780. 
For interpreted code, the Sun·2 program requires less CPU time and less real time. The complied 
programs are nearly the same as the VAX with the VAX running faster by only a matter of tenths of 
seconds. It was noted in section 4.1 that the macro expansion takes place at each execution of the 
interpreted code, this might explain the slower times for the VAX 11/780 implementation. In all cases, 
the 'real' time required to process the data set was less on the Sun-2 than the VAX 11/780 by a factor of 
about 10:1. The programs were run on the VAX 11/780 when a load factor of about 4 was reported. 
With the Department VAX averaging daily loads of greater than 4, this makes the Sun-2 workstation 
even more appealing as a program development tool. CPU time for the large data set was less on the 
VAX 11/780 than the Sun-2 by a factor of 1.25:1. As for the smaller data set, the 'real' time was less on 
the Sun-2. 

If we compare the Sun-2 and the Dolphin, was see that interpreted Franz Lisp on the Sun-2 is 3.5 
times raster than interpreted INTERLISP on the Xerox Dolphin. With the Sun 'real' time only slightly 
slower than its CPU time, the Sun-2 executes in less 'real' time than the Dolphin. However, compiled 
INTERLISP on the Dolphin is twice as rast as compiled Franz Lisp on the Sun-2. 

As a 6nal comparison, the Pascal program was run on the same two data sets. The Pascal 
program was roughly 10 times raster than the Franz Lisp version on the small data set. For the large 
data set, the Pascal program was 56 times raster. Both measurements re8ect the times for the Sun-2 
workstation. 

Table 7 presents the summary or the measured times that were obtained ror the various machines 
and data sets. 

The data obtained rrom the list reversal programs con6rm the above results but it is difficult to 
compare the Sun-2 with other machines in table 6 due to the discrepancy noted in section 4.2. An 
interesting point is that the UNSW Prolog implementation or the reversal ran almost twice as fast as the 
Franz Lisp implementation. 

Systems language Interpreted 
Compiled 

data set Performance 
RATIO 

SUN vs. VAX 
SUN vs. VAX 
SUN vs. VAX 
SUN vs. VAX 
SUN vs. VAX 

DOLPHIN vs. V AX 

FraozLisp 
FranzLisp 
FranzLisp 

Pascal 
Pascal 

INTERLISP 

I 
C 
C 
C 
C 
C 

DATAX 
DATAX 
PLANT 
DATAX 
PLANT 
DATAX 

0.25:1 
1.2:1 
1.25:1 
1.1:1 
0.9:1 
1.5:1 

Table 7. Benchmark summary table. 
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Appendix A 
(Program Listings) 

Franz Lisp implementation or the list reversal program. 

,"--------------------------------------------------------­
; reverse a. l1st 

(de tun rev (x)
(cond «null x) n11)

(t (app (rev (cdr x» (ncons (car x»»» 
mod1fied append 

(de tun app (x y) 
(cond «null x) y) 

(t (app (rev (cdr (rev x»)
(cons (car (rev x» J »») 

UNSW Prolog Implementation or the list reversal program. 

1--------------------------------------------------------­
1 reverse a 11st 

rev ([] , [] ) " 
rev([AIX],Z) ;- rev(X,Y),

a.pp(Y, [Al ,Z) " 

mod1f1ed a.ppend 

app ( [J ,X, X) " 
app(X,Y,Z) "- rev(X, [AIRX]). 

rev(X,Dummy) , I tor ta1rness to 11sp
rev(RX,RRX), 
app(RRX.[AIY],Z) " 
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Appendix B 

Data Set. 


The DATAX data set 

parameters
echo maxstar trlm mode 
pv S yes de 

domalntypes 
name levels type 
tam s str 
noml 3 nom 
llnl 4 lln 

varlables 
# name 
1 xl.nom1 
2 x2.l1n1 
3 x3.nollll 
4 x4.talll 

talll-structure 
value sub value sub value 
5 1 2 
(! 3 4 

typeA-events 
xl x2 x3 x4 
1 1 1 1 
1 3 1 3 
2 2 2 3 

typeS-events 
Xl x2 x3 x4 
1 2 1 2 
1 2 2 1 
1 1 2 2 

typ
xl 

eC-ev
x2 

ents 
x3 x4 

2 1 1 2 
2 3 1 2 
2 3 2 2 



The PLANT data set. 

The parameter and variable declarations appear below: 

paraaeters 

echo aa.lstar trla a04e 

pv 10 ylll dc 


varlabllll 

Ilaae type levels Ilaae type levels 

.11 1111 11 .1211 l1n 11 

.12 111l 11 .127 11n 11 

.13 Un 11 .128 Un 11 

.14 Un 11 .120 Un 11 

.16 Un 11 .130 Ull 11 

.III Un 11 .131 11ll 11 

.17 Un 11 .132 Un 11 

.18 111l 11 .133 11n 11 

.10 1111. 11 .134 1111 11 

.110 1111. 11 .136 111l 11 

.111 11n 11 .1311 1111. 11 

.112 11ll 11 .137 1111. 11 

.113 lin 11 .138 111l 11 

.114 1111. 11 .1311 1111 11 

.116 l1n 11 .140 1111 11 

.1111 1111 11 .141 1111. 11 

.117 1111 11 .142 111l 11 

.118 111l 11 .143 1111 11 

.110 1111 11 .IU I1n 11 

.120 1111. 11 .146 1111. 11 

.121 1111. 11 .148 1111. 11 

.122 Un 11 .147 I1n 11 

.123 1111. 11 .148 1111 11 

.124 11n 11 .140 1111. 11 

.126 11n 11 .160 ltn 11 


The attributes for the variables defined above are explained in the following table: 

xl) time,oCoccurrence 
x2) precipitatioll 
x3) temperature 
x4) croppiug..,bistory 
xS) damll.ged,&rea 
x6) seventy 
x7) plant,height 
xS) conditioD,oUeaves 
xli) lell.fJPotll 
xlO) leafJPot,color 
xU) coloCofJPot,on..,.reveneJide 
x12) yellow jea.fJPot..,bll.los 
x13) lea.fJPot-margins 
x14) raisedjea.fJpots 
x15) leafJPot-lrowth 
xi6) lea.fJPotJile 
x17) shot..,boling 
x18) shredding 
xlII) lea.f-malformathn 
x20) premature_defoliation 
x21) lea.!-mildew -Irnth 
x22) leaCdiscoloration 
x23) position,ofJ,ll"ededjea.ves 
x24) condition,ofjea.ves,below J,ll"ectedjea.ves 
xZ5) leaf.witherin!t.and.wiltiDI 

x26) condition,ofJtem 
x27) stemjodging 
x2S) stem,canlcen 
x20) canlcer jesion,color 
x30) reddish,canlcer-ma.rgin 
x31) fruiting,bodiell.onJtem 
x32) exterul,decay,ofJtem 
xSS) mycelium,onJtem 
x34) e.xterualJtem,discoloratioD 
xSS) loc&tion,of:.;tem,discoloration 
x36) internal,discolorll.tion_ofJtem 
x37) scierotiajnteruaLor_edernal 
x38) condition_ofJruit...,pods 
x311) fruit...,pods 
x40) rruitJPot. 
x41} condition,ofJet!d 
x42} seed-mold-lrowth 
x43) seed,discoloration 
xH) seed,discoloration,color 
X't5} lIeedJire 
x46) seedJhriveling 
x47) condition.or..,.rootll 
x4S) root..,.rot 
x40) root-lall5,or,c1't3 
x50) root;,,!lclerotia 

http:condition.or
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The sample events (or the PLANT data set a.re: 

Alternaria-events 

xl 
a 
S 
a 
S 
S 
a 
S 

x2 
2 
2 
2 
2 
2 
2 
2 

x3 
2 
2 
2 
2 
2 
2 
2 

x4 
3 
3 
3 
3 
3 
3 
1 

xS 
1 
0 
1 
0 
1 
0 
3 

xa 
0 
1 
1 
0 
0 
1 
0 

x7 
1 
1 
1 
1 
1 
1 
1 

x8 
0 
0 
0 
0 
0 
0 
0 

xt 
2 
2 
2 
2 
2 
2 
2 

xl0 xU x12 
a 1 1 
a 1 1 
a 1 1 
a 1 1 
a 1 
a 1 
a 1 

x13 xU xiS xU x17 
1 1 2 3 2 
1 1 2 3 2 
1 1 2 3 2 
1 1 2 3 2 
1 1 2 3 2 
1 1 S 3 2 
1 1 S 3 2 

x18 xlt x20 
1 1 2 
1 1 2 
1 1 2 
1 1 2 
1 1 2 
1 1 2 
1 1 2 

x21 
1 
1 
1 
1 
1 
1 
1 

x22 
1 
1 
1 
1 
1 
1 
1 

x23 x24 
3 1 
3 1 
3 1 
3 1 
3 1 
3 1 
3 1 

x2S 
1 
1 
1 
1 

x2a 
0 
0 
0 
0 
0 
0 
0 

x27 
0 
0 
0 
0 
0 
0 
0 

x28 
0 
0 
0 
0 
0 
0 
0 

x2t x30 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

x31 
0 
0 
0 
0 
0 
0 
0 

x32 
0 
0 
0 
0 
0 
0 
0 

x33 x34 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

x3S 
0 
0 
0 
0 
0 
0 
0 

x3a 
0 
0 
0 
0 
0 
0 
0 

x37 
0 
0 
0 
0 
0 
0 
0 

x38 
1 
1 
1 
1 
1 
1 
1 

dt x40 
1 2 
1 2 
1 2 
1 2 
1 2 
1 2 
1 2 

x41 
1 
1 
1 
1 
0 
0 
0 

xU x43 
1 2 
1 2 
1 2 
1 2 
0 0 
0 0 
0 0 

xU 
4 
t 
4 
3 
0 
0 
0 

xU xU x47 
1 1 0 
1 1 0 
1 1 0 
1 1 0 
0 0 0 
0 0 0 
0 0 0 

x48 
0 
0 
0 
0 
0 
0 
0 

xU xSO 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Anthracnose-events 

xl 
a 
S 
S 
S 
S 
S 
S 

x2 
2 
2 
2 
2 
2 
2 
2 

xa 
1 
1 
1 
1 
1 
1 
1 

d 
3 
1 
3 
1 
3 
3 
1 

xS 
1 
0 
1 
0 
2 
1 
0 

xa 
1 
1 
1 
1 
1 
1 
1 

x7 
1 
0 
0 
1 
0 
1 
0 

x8 
1 
1 
1 
1 
1 
1 
1 

xt 
0 
0 
0 
0 
0 
0 
0 

xl0 
0 
0 
0 
0 
0 
0 
0 

x11 
0 
0 
0 
0 
0 
0 
0 

x12 
0 
0 
0 
0 
0 
0 
0 

x13 
0 
0 
0 
0 
0 
0 
0 

xU 
0 
0 
0 
0 
0 
0 
0 

xiS xU x17 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

x18 
0 
0 
0 
0 
0 
0 
0 

xU x20 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

x21 
0 
0 
0 
0 
0 
0 
0 

x22 x23 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

x24 
0 
0 
0 
0 
0 
0 
0 

x2S 
0 
0 
0 
0 
0 
0 
0 

x2a x27 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

x28 
S 
S 
6 
S 
4 
4 
4 

x2t x30 .1:31 
4 1 2 
4 1 2 
4 1 2 
4 1 1 
4 1 2 
4 1 1 
4 1 2 

.1:32 
1 
1 
1 
1 
1 
1 
1 

xa3 x34 
2 1 
2 1 
1 1 
1 1 

1 
1 
1 

x3S x3e 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 

.1:37 
1 
1 
1 
1 
1 
1 
1 

x38 
1 
1 
1 
1 
1 
1 
1 

dt dO 
1 4 
1 4 
1 2 
2 4 
2 4 
2 4 
1 4 

xU 
1 
0 
0 
0 
0 
1 
1 

x42 x43 
2 1 
0 0 
0 0 
0 0 
0 0 
2 2 
2 2 

xU x45 xU d7 x48 
1 2 2 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
4 2 2 0 0 
4 2 2 0 0 

xU x50 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

(;, 
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Baet..Bllght-event. 

xl x2 lt8 x4 x5 x8 x7 x8 xQ xl0 xU x12 x13 xU x15 xlii x17 xl8 xU x20 
3 2 1 1 1 1 0 0 2 3 4 2 1 1 3 2 2 1 1 1 
2 1 1 3 0 0 1 0 2 10 4 2 1 1 3 2 2 1 1 1 
3 1 1 1 1 0 1 0 2 3 3 1 1 1 3 2 1 1 1 1 
4 1 2 3 1 0 1 0 2 3 4 2 1 1 3 2 2 2 1 1 
2 2 1 3 0 1 1 0 2 10 4 2 1 1 3 2 2 1 1 1 
4 
5 

2 
1 

0 
0 

0 
1 

2 
3 

1 
0 

1 
1 

0 
0 

2 
2 

3 
8 

4

• 
2 
2 

1 
1 

1 
1 

3 
3 

2 
2 

2 
2 

2 
1 

1 
1 

1 
1 

x21 x22 x23 x24 x25 x28 x27 x28 x21t x30 x31 x32 x33 x34 x35 x38 x37 x38 x31t x40 
1 2 2 3 1 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 
1 2 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 
1 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 
1 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 
1 2 2 3 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 
1 2 2 3 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 
1 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 

xU x42 x43 xU x45 xU x47 x48 xU x50 
1 1 2 3 2 2 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
1 1 2 4 2 2 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

Baet...pustule-event. 

xl x2 x3 x4 x5 x8 x7 x8 xQ xl0 xU x12 x13 xU x15 xlii x17 x18 xllt .120 
3 1 1 3 2 0 0 0 2 3 3 2 2 2 3 1 2 2 1 2 
2 2 2 1 1 3 1 0 2 3 3 2 2 2 3 1 2 2 1 2 
3 1 0 3 3 0 1 0 2 8 8 2 2 3 1 1 1 1 1 
2 2 1 1 2 2 1 0 2 8 8 2 2 2 3 1 2 2 1 1 
3 2 1 0 1 2 1 0 2 3 3 2 2 2 3 1 2 2 1 2 
2 2 1 3 0 2 1 0 2 3 3 2 2 1 3 1 2 2 1 1 
4 1 1 3 3 0 1 0 2 3 3 2 2 2 3 1 2 2 1 2 

.121 .122 x23 x24 x25 x28 x27 x28 x2Q .130 .131 x32 x33 x34 x35 .138 x37 x38 x3Q x40 
1 2 2 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 2 2 4 1 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 
1 2 2 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 2 2 4 1 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 
1 2 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0•
1 2 2 4 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 2 2 3 1 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 

xU x42 %43 xU xU xU x47 x48 xU x50 
1 2 1 0 2 1 0 1 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
1 2 1 0 2 1 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
1 2 1 0 1 1 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 



1Z 

Bl'own.-5pot-events 

xl x2 xl x4 x5 xS x7 x8 x8 xl0 xl1 x12 x18 xU x15 xU xl1 x18 xU x20 
2 2 2 I 1 2 1 0 2 8 S 1 2 1 3 2 2 1 1 1 
I 2 2 3 2 2 1 0 2 8 S 1 2 1 3 2 2 1 1 1 
2 2 2 3 1 2 1 0 2 8 3 2 2 1 3 2 2 1 1 1 
2 2 2 3 1 2 1 0 2 8 S 2 2 1 3 2 1 1 1 1 
1 2 2 1 0 1 1 0 2 8 S 1 2 1 3 2 1 1 1 1 
4 2 2 2 2 1 1 0 2 S 3 1 2 1 3 2 1 1 1 2 
3 2 2 2 0 1 1 0 2 S S 1 2 1 I 2 1 1 1 1 

x21 x22 x23 %24 x25 x28 x21 x28 x2g x30 x31 x32 x33 x34 x3S x3S xl1 x38 x3g %40 
1 1 3 1 1 1 1 1 0 0 1 1 1 3 3 1 1 0 0 0 
1 1 3 1 1 1 1 S 4 0 1 1 1 I 3 1 1 1 2 1 
1 1 3 1 1 1 1 5 4 0 1 1 1 3 I 1 1 1 1 1 
1 1 I 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 
1 1 I 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 3 3 1 1 1 S 4 0 1 1 1 3 3 1 1 0 0 0 
1 1 3 1 1 1 1 S 4 0 1 1 1 3 I 1 1 0 0 0 

xU x42 x43 xU x4S xU xU x48 xU x50 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

Bl'own.-5tem-events 

xl x2 x3 x4 x5 xS x1 x8 xg xl0 xli x12 x18 xU xiS xU xl1 x18 xlii x20 
5 0 2 3 1 1 1 0 1 0 0 0 0 0 0 0 1 1 1 1 
3 0 1 1 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
4 0 1 3 1 1 1 0 1 0 0 0 0 0 0 0 1 1 1 1 
4 0 1 1 2 0 1 0 2 S S 1 2 1 1 3 1 1 1 2 
3 0 1 3 1 1 1 0 2 S 1 1 1 1 1 3 1 1 1 2 
4 1 1 S 1 1 1 0 2 10 1 1 2 1 1 S 1 1 1 2 
S 0 2 3 1 2 1 0 2 S 10 1 2 1 1 3 1 1 1 2 

x21 x22 x23 x24 x25 x2S x21 x28 x28 x30 x31 x82 x88 x34 x35 x3S xS1 zS8 xSg x40 
1 S 3 1 2 1 1 1 0 0 1 1 1 1 0 S 1 0 0 0 
0 0 0 0 0 1 1 1 0 0 1 1 1 1 0 2 1 0 0 0 
1 1 3 1 2 1 1 1 0 0 1 1 1 0 0 2 1 0 0 0 
1 1 3 0 1 1 1 1 0 0 1 1 1 1 0 I 1 0 0 0 
1 1 1 0 1 1 1 1 0 0 1 1 1 2 2 3 1 0 0 0 
1 1 1 0 2 1 1 1 0 0 1 1 1 2 2 3 1 0 0 0 
1 S 3 0 2 1 1 1 0 0 1 1 1 1 0 I 1 0 0 0 

xU x42 x43 xU x45 xU x41 x48 xU xSO 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
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CharcoalJtot-events 

xl x2 x3 x. x5 x8 x7 x8 xII xl0 xll x12 x13 xU x15 xU x17 x18 xlii x20 
8 0 2 3 2 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
5 0 2 3 1 1 0 0 1 0 0 0 0 0 0 0 1 1 1 1 
8 1 1 3 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
5

••5 

1 
0 
1 
0 

1 
2 
1 
2 

3 
1 
3 
0 

1 
2 
1 
1 

0 
1 
1 
1 

0 
0 
0 
0 

1 
1 
1 
1 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

x21 
0 
1 
0 
0 
0 
0 
0 

x22 
0 
2 
0 
0 
0 
0 
0 

x23 
0 
3 
0 
0 
0 
0 
0 

x2. x25 
0 0 
2 2 
0 0 
0 0 
0 0 
0 0 
0 0 

x2S 
1 
1 
1 
1 
1 
1 
1 

x27 
1 
1 
1 
1 
1 
1 
1 

x28 x211

• 3 
1 0

• 8 
1 0

• 8 
.1 0 
1 0 

x30 
1 
0 
1 
0 
1 
0 
0 

x31 
2 
2 
2 
2 
2 
2 
2 

x32 x33 
2 1 
2 1 
2 1 
2 1 
2 1 
1 1 
2 

x3. x35 
8 1 
8 1

• 2 
8 2

• 1 
1 0 
1 0 

x38 x37

• 2 

" 2

• 2

• 2

• 2

• 2

• 2 

x38 
1 
1 
1 
1 
0 
0 

x311 
1 
1 
1 
1 
0 
0 
1 

x.O 
3 
3 
3 
3 
0 
0 
3 

x.l x.2 xU xU x45 xU x41 x48 xU x50 
0 0 0 0 0 0 1 1 1 2 
0 0 0 0 0 0 1 2 1 2 
0 0 0 0 0 0 1 1 1 2 
0 0 0 0 0 0 1 1 1 2 
0 0 0 0 0 0 1 2 1 2 
0 
1 

0 
1 

0 
2 

0

• 
0 
2 

0 
1 

1 
1 

1 
1 

1 
1 

2 
2 

Cyst_Nematode-events 

xl x2 x3 x. x5 x8 x7 x8 xII xl0 xll x12 x13 xU x15 x18 x17 x18 xlg x20 
3

•5 

1 
1 
1 

1 
1 
1 

3 
3 
3 

1 
0 
1 

1 
1 
1 

0 
0 
0 

1 
1 
1 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

5

••
5 

1 
1 
1 
1 

1 
1 
I 
1 

3 
3 
3 
3 

0 
1 
0 
0 

1 
1 
1 
2 

0 
0 
0 
0 

1 
1 
1 
0 

0 
0 
0 
1 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
1 

0 
0 
0 
1 

0 
0 
0 

0 
0 
0 
2 

x21 x22 x23 x24 x25 x28 x27 x28 x2g x30 x31 x32 x33 x3. x35 x38 x37 x38 x3g x.o 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 1 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 
1 2 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 2 1 

x.l x.2 U3 xU x.5 xU x41 x48 xU x50 
0 0 0 0 0 0 1 2 1 
0 0 0 0 0 0 1 1 2 1 
1 1 1 0 2 1 1 2 1 
1 1 1 0 2 1 1 2 1 

1 1 0 2 1 1 2 1 
1 1 0 2 1 1 2 1 
1 1 0 2 1 1 2 1 
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Dlap..,.Pod-event. 

xl x2 x3 x4 x& J:S x7 x8 xG xl0 xU %12 x13 xU xl& xU x17 x18 xU x20 
8 2 1 3 2 2 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
6 1 2 3 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
& 2 2 3 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
6 2 2 3 2 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
8 2 2 3 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
6 2 2 1 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
8 2 2 1 2 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

x21 x22 x23 x24 x26 x28 x27 d8 x2G x30 x31 x32 x33 x34 x36 %38 x37 x38 x3G x40 
0 0 0 0 0 1 1 1 0 0 3 1 1 1 0 1 1 1 1 3 
0 0 0 0 0 1 1 1 0 0 2 1 1 1 0 1 1 1 1 3 
0 0 0 0 0 1 1 1 0 0 3 1 1 0 1 1 1 1 3 
0 0 0 0 0 1 1 1 0 0 2 1 1 . 0 1 1 1 1 3 
0 0 0 0 0 1 1 1 0 0 2 1 1 0 1 1 1 1 3 
0 0 0 0 0 1 1 0 0 2 1 1 0 1 1 1 1 3 
0 0 0 0 0 1 1 0 0 3 1 1 0 1 1 1 1 3 

xU x42 %43 xU x46 xU x47 x48 xU x60 
1 2 1 0 2 2 0 0 0 0 
1 2 1 0 2 2 0 0 0 0 
1 2 2 3 2 2 0 0 0 0 
1 2 2 2 2 2 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
1 2 2 2 2 0 0 0 0" 

Diap_Stem-events 

xl x2 x3 x4 x6 J:S x7 x8 xG xl0 xl1 %12 x13 xU x16 xU x17 x18 xU x20 
8 2 1 3 3 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
4 2 1 3 3 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
4 2 1 0 3 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
& 2 1 3 3 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
3 1 1 3 3 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
8 1 1 3 3 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
& 2 1 3 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

x21 x22 x23 x24 x2& x28 x27 x28 x2G x30 x31 x32 x33 x34 x36 x38 x37 x38 x3G x40 
0 0 0 0 0 1 2 6 4 2 3 2 1 3 3 1 2 1 1 2 
0 0 0 0 0 1 2 6 4 2 2 2 1 6 3 1 2 0 0 0 
0 0 0 0 0 1 1 3 4 2 2 2 1 2 1 1 1 0 0 0 
0 0 0 0 0 1 1 3 8 1 2 1 1 3 1 1 2 0 0 0 
0 0 0 0 0 1 1 3 4 2 3 1 1 3 1 1 1 0 0 0 
0 0 0 0 0 1 1 6 4 1 2 1 1 3 3 1 2 0 0 0 
0 0 0 0 0 1 1 6 4 2 2 1 1 2 3 1 1 0 0 0 

xU x42 xts xU %46 xU x47 x48 xU x60 
1 2 1 0 1 1 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
1 2 1 0 1 2 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
1 2 2 2 2 2 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
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Downy ...Mildew-even ts 

xl x2 x3 x4 lt5 xe x7 lt8 xO xl0 x11 x12 xU xU U5 xU x17 x18 xU x20 
3­ 2 1 1 0 0 1 0 1 0 0 0 0 0 0 0 1 1 1 1 
5 2 1 3 2 2 1 0 2 e 2 1 2 1 3 3 1 1 1 1 
4 2 0 1 1 1 1 0 1 0 0 0 0 0 0 0 1 1 1 1 
3 2 2 3 0 1 1 0 2 10 10 1 2 1 3 2 1 1 1 1 
2 2 1 3 3 1 1 0 1 0 0 0 0 0 0 0 1 1 1 1 
5 2 1 3 2 2 1 0 2 e 2 1 1 1 3 2 1 1 2 2 
5 2 1 1 3 1 1 0 1 0 0 0 0 0 0 0 1 1 2 2 

x21 x22 x23 x24 d5 x2e x27 d8 x20 x30 x31 lt32 x33 x34 x35 x3e x37 x38 x30 x40 
3 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

xU x42 x43 x44 %45 ue x47 x48 xU x50 
0 0 0 0 0 0 0 0 0 0 
1 2 1 0 1 1 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
1 2 2 1 2 1 0 0 0 0 
1 2 1 0 1 1 0 0 0 0 

Frog..Eye-events 

xl x2 x3 x4 x5 xe x7 x8 xO xl0 xll x12 x13 xU x15 xU x17 x18 xU x20 
5 2 2 3 2 0 1 0 2 6 e 1 2 1 3 2 1 1 1 1 
4 :'. 1 1 1 0 1 0 2 5 2 1 2 1 3 2 1 1 1 1 
e 2 2 3 0 2 1 0 2 6 e 1 2 1 3 3 2 1 1 2 
3 2 1 3 3 0 1 0 2 7 1 1 2 1 3 1 1 1 1 1 
4 2 2 1 2 1 1 0 2 5 e 1 2 1 3 2 1 1 1 
e 2 1 3 1 0 1 0 2 6 e 1 2 1 3 1 1 1 1 
6 2 2 3 0 0 1 0 2 6 2 1 2 1 3 3 1 1 

x21 x22 x23 x24 x25 x2e x27 x28 x20 x30 x31 x32 x33 x34 x36 x38 x37 x38 x30 x40 
1 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 
1 1 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 3 2 1 1 5 5 1 1 1 1 1 0 1 1 1 1 2 
1 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 3 1 1 1 1 6 5 1 1 1 1 1 0 1 1 0 0 0 
1 1 3 1 2 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 

xU x42 x43 x44 x46 xU x47 x48 xU x50 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
1 1 2 4 1 1 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
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Pbyllostieta-events 

xl x2 x3 x4 xS xII x7 x8 xlJ xl0 x11 x12 x13 xU xiS xlii x17 x18 xlii x20 
3 2 2 3 1 0 1 0 2 3 1 1 2 1 1 3 2 1 2 1 
4 2 2 1 2 1 1 0 2 3 1 1 2 1 1 3 2 1 1 2 
2 2 2 3 3 0 1 0 2 3 1 1 2 1 1 3 2 1 1 1 
1 1 2 3 1 1 1 0 2 3 1 1 2 1 1 3 1 1 2 1 
2 1 2 1 2 0 1 0 2 3 1 1 2 1 1 3 1 1 1 1 
2 1 2 1 1 2 1 0 2 2 1 1 2 1 1 3 2 1 1 2 
2 2 1 3 3 1 0 2 3 1 1 2 1 1 3 1 1 1 1 

x21 x22 x23 x24 x2S x211 x27 x28 x21J x30 x31 x32 x33 x34 x3S x311 x37 x38 x311 %40 
1 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

xU x42 x43 xU x4S xU x47 x48 xU xSO 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

Pbytopbtbora.eventa 

xl x2 x3 x4 xS xII x7 x8 xlJ xl0 x11 x12 xU xU xU xlii x17 x18 xlII x20 
3 1 1 3 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
S 1 1 3 0 1 0 0 1 0 0 0 0 0 0 0 1 1 1 3 
2 1 1 3 0 2 0 0 1 0 0 0 0 0 0 0 1 1 1 3 
3 1 1 3 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
2 2 2 3 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
1 2 2 3 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
3 1 1 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

x21 x22 x2~ x24 x2S x211 x27 x28 x21J x30 x31 x32 x33 xU x35 x35 x37 x38 x31J x40 
0 0 0 0 0 1 1 1 0 0 1 3 1 S 1 3 1 0 0 0 
1 II 1 1 2 1 2 3 5 1 1 1 1 5 2 3 1 0 0 0 
1 2 3 1 2 1 1 1 0 0 1 3 1 S 1 1 1 0 0 0 
0 0 0 0 0 1 2 1 0 0 1 1 1 5 2 1 1 0 0 0 
0 0 0 0 0 1 1 1 0 0 1 3 1 3 1 3 1 0 0 0 
0 0 0 0 0 1 1 1 0 0 1 3 1 S 1 3 1 0 0 0 
0 0 0 0 0 1 1 3 4 1 1 3 1 5 2 1 1 1 2 1 

xU x42 xU xU x45 xU x47 x48 xU xSO 
0 0 0 0 0 0 1 2 1 1 
0 0 0 0 0 0 1 2 1 1 
0 0 0 0 0 0 1 2 1 1 
0 0 0 0 0 0 1 2 1 1 
0 0 0 0 0 0 1 2 1 1 
0 0 0 0 0 0 1 2 1 1 
0 0 0 0 0 0 1 2 1 1 
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Powdery...;Mlldew-events 

xl x2 xS x4 xS x8 x7 z8 zll z10 z11 z12 z13 xU x16 x18 z17 z18 zlll z20 
4 1 0 3 1 0 1 0 1 0 0 0 0 0 0 0 1 1 1 1 
2 1 0 0 3 0 1 0 1 0 0 0 0 0 0 0 1 1 1 
S 0 1 1 0 1 1 0 1 0 0 0 0 0 0 0 1 1 1 
3 0 1 3 2 1 1 0 1 0 0 0 0 0 () 0 1 1 1 
2 1 0 3 1 0 1 0 1 0 0 0 0 0 0 0 1 1 1 
1 0 1 1 0 1 1 0 1 0 0 0 0 0 0 0 1 1 1 
8 1 0 0 3 0 1 0 1 0 0 0 0 0 0 0 1 1 1 

z21 x22 x23 x24 z26 z28 x27 x28 x21l x30 z31 z32 x83 z34 x36 x38 x37 z38 z31l z40 
2 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

z41 z42 z43zU x45 z48 x47 x48 zU xSO 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 

PurpleJ3eed-events 

zl z2 x3 x4 z5 z8 707 x8 zll z10 zl1 z12 z13 x14 .116 z18 .117 .118 z1ll .120 
8 2 1 3 2 0 1 0 2 II II 1 2 1 3 2 1 1 1 1 
8 2 0 3 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
3 2 0 3 2 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
8 2 2 3 1 0 1 0 1 0 0 0 0 0 0 0 1 1 1 1 
8 2 1 3 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 
6 2 0 1 0 0 1 0 1 0 0 0 0 0 0 0 1 1 1 1 
3 2 1 3 2 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 

.121 .122 x23 x24 7025 .128 7027 x28 x21l x30 x31 x32 x3S z34 x35 x38 x37 x38 x31l x40 
1 1 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 4 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 
1 4 3 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

xU x42 x43 xU %46 x48 .147 z48 xU z50 
1 1 2 5 1 1 0 0 0 0 
1 1 2 S 1 1 0 0 0 0 
1 1 2 5 1 1 0 0 0 0 
1 1 2 5 1 1 0 0 0 0 
1 1 2 5 1 1 0 0 0 0 
1 t 2 5 1 0 0 0 0 
1 1 2 6 1 0 0 0 0 
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Rhlzoctonia-events 

xl x2 x3 x. x5 x8 x7 x8 xa x10 x11 x12 x13 xU x15 xU x17 x18 xU x20 
1 2 0 3 0 2 0 1 :) 0 0 0 0 0 0 0 0 0 0 0 
1 1 1 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
1 1 1 3 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
2 2 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
2 1 1 3 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
2 2 0 1 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
1 2 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

x21 
0 
0 
0 
0 
0 
0 
0 

x22 
0 
0 
0 
0 
0 
0 
0 

x23 
0 
0 
0 
0 
0 
0 
0 

x2. x25 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

x28 
1 
1 
1 
1 
1 
1 
1 

x27 
2 
1 
2 
1 
2 
1 
1 

x28 
3 
3 
5 
8 
5 
2 
3 

x2a x30

• 1

• 1

• 1

• 1

• 1

• 1

• 1 

x31 
1 
1 
1 
1 
1 
1 
1 

x32 
2 
2 
2 
2 
2 
2 
2 

x33 
2 
1 
1 
1 
1 
1 
1 

x3. x35 
3 1 
3 1 
3 1 
3 1 
3 1 
3 1 
3 1 

x38 
1 
1 
1 
1 
1 
1 
1 

x37 
1 
1 
1 
1 
1 
1 
1 

x38 
0 
0 
0 
0 
0 
0 
0 

x3a 
0 
0 
0 
0 
0 
0 
0 

x.o 
0 
0 
0 
0 
0 
0 
0 

xU x.2 x.3 xU xU xU xU x.8 xU x60 
0 0 0 0 0 0 1 2 1 1 
0 0 0 0 0 0 1 2 1 1 
0 0 0 0 0 0 1 2 1 1 
0 0 0 0 0 0 1 2 1 1 
0 0 0 0 0 0 1 2 1 1 
i) 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 1 2 1 1 
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