Determination of the parameters for a
day-degree method to predict the flight of host
populations of Hyalesthes obsoletus

Michael Maixner
JKI - Julius Kuhn-Institute

Federal Research Centre for Cultivated Plants

Institute for Plant Protection in Fruit Crops and Viticultur
Bernkastel-Kues, Germany

www.jki.bund.de



Life history of Hyalesthes obsoletus

> Soil inhabiting Cixiid — only adult planthoppers occur above ground

> Specific host-populations are associated with bindweed and nettle
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Temperature is a major abiotic determinant
for the life history of arthropods

> Calculation of accumulated heat units allows prediction of
life history parameters

* Required parameters:
= Starting date (Biofix)
= Temperature threshold (Basis)
= Temperature sums required for the occurrence of a particular event

e Parameters are often unknown

= Use of “standard” values
= “Trial and Error”

= Use of empirical field data
to estimate appropriate combinations of parameters
(inverse modelling)
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Flight activity data of H. obsoletus
including data of M. Breuer, U. Ipach and M. Stark-Urnau

Start of flight activity of host populations of Hyalesthes obsoletus
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Flugdaten von H. obsoletus
Mit Daten von M. Breuer, U. Ipach and M. Stark-Urnau

Temperature dependence of the flight of adult H. obsoletus
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Calculation and optimization of the necessary
arameters for a degree-day method

Field data on
flight activity
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Calculation and optimization of the
parameters for a degree-day method

Definition of parameter variation Field observation and weather data

4 A B c D E F G 4 A B c D E F ‘
1 Satz Bez Verw |Beginn Mitte Ende Leber
Parameter | Start-Datum| End-Datum| Start-Param| End-Param| Inkrement z i i L !
1 3 1[Bac-2005 1 216 246 28.6
4 2|Bac-2006 1 216 246 28 6
5 WwD_1 Tmean 1. Jan. 0 12 0,10 5 3|Bac—2007 1 56 86 126
6 4|Bac-2008 1 206 236 276
: 7 5|BKS-2003 1 18 6 216 256
3 wD_2 Tmin 1. Feb. 0 8 0,50 T SBKeo00s z == == =
9 7|BKS-2006 1 28 6 17 57
wD_3 Tmax 1. Jan. 5 15 0,25 10 8|BKS-2007 1 46 7.6 11.6
4 - ’ 11 o|BKS-2008 1 13 6 166 206
12 10[BKS-2009 1 18 6 216 256
5 wD_4 T_05 1. Mrz. 0 10 0,10 13 11|a-2008 1 306 37 77
14 12[p-2006 1 296 27 6.7
WD 5 15 13[c-2008 1 26 6 296 37
6 — 16 14|a-z008 1 13.6 16.6 20.6
17 15|e-2008 1 26 6 296 37
18 162008 1 306 37 77
19 17|g-2008 1 18 6 216 256
20 18|n-2008 1 22 6 256 296
21 19[d-2009 1 156 186 226
= 20[e-2009 1 12.6 15.6 196
23 21[r-2009 1 146 176 216
24 22[g-2009 1 15.6 18.6 226
25 23|i-2006 o 27 6 306 a7
26 24|]-2007 o 106 226 26.6
27 25|k-2007 o 86 116 156
28 26|k-2008 0 20 6 23 6 27 6
29 27|1-2007 o 156 186 226
30 28|I-2008 o 22 6 256 29 6
31 2a|m-2008 o 206 236 276
32 30|n-2007 o 116 146 186
33 31[0-2007 o 116 146 18 6
34 32|p-2006 o 236 26 6 306
35 33|p-2007 o 216 24 6 28 6
36 34|g-2006 o 206 23 6 27 6
37 35(g-2007 o 76 106 146
38 36
Ohne i der ! : Beginn - Faktor: Tmean / DatVon:01.Jan DatBis: 30.Apr / FaktVon: 0,0 FaktBis: 12,0 Inkrement: 0,1
Datum Tag VarPar mw KI95% STD SE RVK N dMIN  dMAX dSPA  dMW dsTD dSE tMIN tMAX tSPA tSPA% MW tMW%
01.01 1 0,00 1655,08 77,10 157,35 39,3374 24547 16 -12 18 30 5,81 472 1,1805 -357,5 268,5 625,9 37.8 118,74 717
01.01 1 0,10 1655,07 7.1 157,36 39,3398 2,4549 16 -12 18 30 5,81 472 1,1805 -357,5 268,5 626,0 378 118,75 717
01.01 1 0,20 1655,04 7711 157,38 39,3443 2,4552 16 12 18 30 5,81 472 1,1805 -357,5 268,5 626,0 37.8 118,76 7.18
01.01 1 0,30 1654,96 77,12 157,39 39,3473 2,4555 16 -12 18 30 5,81 4,72 1,1805 -357,4 268,4 6258 37.8 118,77 7,18
01.01 1 0,40 1654,80 77,21 157,57 39,3930 2,4586 16 12 18 30 5,81 4,72 1,1805 -357,9 268,5 626,4 37,9 118,90 718
01.01 1 0,50 1654,56 7725 157,65 39,4135 24602 16 -12 18 30 5,81 472 1,1805 -358,1 268,8 626,8 379 118,93 719
01.01 1 0,60 1654,30 77,34 157,83 39,4572 2,4634 16 -13 18 31 5,88 481 1,2037 -358,9 269,0 627,9 38,0 119,01 719
01.01 1 0,70 1653,80 77,32 157,79 39,4482 2,4635 16 -13 18 31 5,88 4,81 1,2037 -359,1 269,5 628,6 38,0 119,06 7,20
01.01 1 0,80 1653,40 77,28 157,71 39,4281 2,4629 16 -13 18 31 5,88 481 1,2037 -359,4 269,9 629,3 38,1 118,84 719
01.01 1 0,90 1652,74 7745 158,07 39,5169 2,4694 16 -13 18 31 5,88 481 1,2037 -361,2 270,6 631,8 38,2 119,00 7,20
01.01 1 1,00 1652,28 77,40 157,96 39,4906 2,4684 16 -13 18 31 5,88 4,81 1,2037 -360,8 27111 631,8 38,2 118,79 719
01.01 1 1,10 1651,59 77,54 158,25 39,5628 24740 16 -13 18 31 5,88 4,81 1,2037 -362,1 2718 633,9 384 118,85 7,20
01.01 1 1,20 1650,89 77,51 158,19 39,5468 24741 16 -13 18 31 5,81 4,85 1,2118 -361,4 27113 632,7 38,3 119,00 721
01.01 1 1,30 1650,59 7746 158,08 39,5198 24728 16 -13 18 31 5,88 481 1,2037 -361,1 2716 632,7 383 118,85 7,20
01.01 1 1,40 1649,76 77,69 158,56 39,6395 2,4815 16 -13 18 31 5,81 4,85 1,2118 -363,0 2724 6354 38,5 119,03 721
01.01 1 1,50 1648,78 77,84 158,85 39,7134 2,4876 16 -13 18 31 5,81 4,85 1,2118 -364,9 2734 638,3 38,7 119,13 723
01.01 1 1,60 1647,73 78,19 159,57 39,8933 2,5005 16 -13 18 31 5,88 481 1,2037 -367,0 2744 6414 389 119,62 7,26
01.01 1 1,70 1646,62 78,19 159,57 39,8934 2,5022 16 -13 18 31 5,88 481 1,2037 -367,6 275,5 6431 39,1 119,52 7,26
01.01 1 1,80 1645,34 78,19 159,56 39,8908 2,5040 16 -13 18 31 5,81 4,85 1,2118 -366,3 276,8 643,1 39,1 119,53 7,26
01.01 1 1,90 1643,30 7825 159,70 39,9247 2,5092 16 -13 18 31 575 4,84 1,2093 -369,8 277,0 646,7 394 119,54 727
01.01 1 2,00 1641,63 78,00 159,19 39,7976 2,5038 16 -13 18 31 5,81 4,83 1,2084 -368,1 276,7 644,8 39,3 119,30 7271
01.01 1 2,10 1639,23 78,03 159,25 39,8137 2,5085 16 -13 18 31 5,88 4,84 1,2106 -367,7 2791 646,8 39,5 118,95 7,26
01.01 1 2,20 1638,31 77,98 159,14 39,7846 2,5080 16 -13 18 31 575 4,89 1,2230 -366,8 280,0 646,8 39,5 118,82 7,25
01.01 1 2,30 1636,64 78,17 159,52 39,8811 2,5167 16 -13 18 31 5,75 4,89 1,2230 -367.4 279,5 646,9 39,5 119,11 7,28
01.01 1 240 1634,76 78,00 159,19 39,7980 25143 16 -13 18 31 5,75 491 1,2264 -370,1 279,0 649,2 39,7 118,40 7,24
01.01 1 2,50 1632,50 77,37 157,90 39,4752 2,4974 16 -13 18 31 5,75 4,85 1,2128 -367,9 278,9 646,7 39,6 117,36 719
01.01 1 2,60 1630,93 77,51 158,18 39,5439 2,5041 16 -13 18 31 5,69 4,90 1,2238 -366,3 280,4 646,7 39,7 117,99 7,23
01.01 1 2,70 1629,47 77,01 157,17 39,2928 2,4905 16 -13 18 31 5,69 4,79 1,1962 -364,9 2793 644,1 39,5 117,18 719
01.01 1 2,80 1627,43 76,97 157,08 39,2705 2,4922 16 -13 18 31 5,75 4,85 1,2128 -362,8 278,6 6414 39,4 117,18 7,20
01.01 1 2,90 1625,50 76,84 156,82 39,2042 2,4909 16 -13 18 31 5,63 4,86 1,2141 -360,9 280,5 6414 39,5 117,02 7,20
01.01 1 3,00 1622,95 76,80 156,74 39,1857 2,4937 16 -13 18 31 5,63 4,86 1,2141 -361,2 280,1 641,4 39,5 116,66 7,19
01.01 1 3,10 1621,26 76,72 156,57 39,1418 2,4935 16 -13 18 31 5,63 4,86 1,2141 -359,6 2818 6414 396 116,48 718



Definition of parameter variation

Calculation and optimization of the
parameters for a degree-day method
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1 1 1

1|Bac-2005 1 21.6 246 28.6
2|Bac-2006 1 216 24 6 28 6
3|Bac-2007 1 56 86 12 6
4|Bac-2003 1 206 236 276
5|BKS-2003 1 18 6 216 256
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7|BKS-2006 1 28 6 1.7 57
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Ohne der !

Datum Tag VarPar MW  KI95%  STD

01.01 1 000 165508 77,10 157,35
01.01 1 010 165507 77,11 157,36
01.01 1 020 165504 77,11 157,38
01.01 1 030 165496 77,12 157,39
01.01 1 040 165480 77,21 157,57
01.01 1 050 165456 77,25 157,65
01.01 1 060 165430 77,34 157,83
01.01 1 070 165380 77,32 157,79
01.01 1 080 165340 77,28 157,71
01.01 1 090 165274 77,45 158,07
01.01 1 1,00 165228  77.40 157,96
01.01 1 110 165159 77,54 158,25
01.01 1 120 165089 77,51 158,19
01.01 1 130 165059 7746 158,08
01.01 1 140 164976 77,69 158,56
01.01 1 1,50 164878 77,84 158,85
01.01 1 160 1647,73 78,19 159,57
01.01 1 170 164662 78,19 159,57
01.01 1 1,80 164534 7819 159,56
01.01 1 190 164330 7825 159,70
01.01 1 200 164163 78,00 159,19
01.01 1 210 163923 78,03 159,25
01.01 1 220 163831 77,98 159,14
01.01 1 230 163664 78,17 159,52
01.01 1 240 163476 78,00 159,19
01.01 1 250 163250 77,37 157,90
01.01 1 260 163093 77,51 158,18
01.01 1 270 162947 77,01 157,17
01.01 1 280 162743 7697 157,08
01.01 1 290 162550 76,84 156,82
01.01 1 300 162295 76,80 156,74
01.01 1 310 162126 7672 156,57
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Current parameters used to predict the flight
of the host populations of H. obsoletus

2

C. arvensis populations:

Start of DD-
.summation: March 9

Bindweed
populations

T-Threshold: 5.8 °C

Start of flight: 1053 DD

U. dioica populations:

Nettle Start of DD-
populations summation: April 1

C T-Threshold: 5 °C

Start of flight: 1160 DD
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Current parameters used to predict the flight
of the host populations of H. obsoletus
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calculated and observed flight data
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