Contents

Zusammenfassung iii
Summary vii
1 General Introduction 1
1.1 Objectives . . . . . . . . . 4
1.2 Structure of the Dissertation . . . . . ... ... ... .. ...... 4
2 Research Articles 7

2.1 1% Study: Multi-Temporal Site-Specific Weed Control of Cirsium
arvense (L.) Scop. and Rumex crispus L. in Maize and Sugar Beet

Using Unmanned Aerial Vehicle Based Mapping . . . . . ... ... 7
2.1.1 ntroduction . . . .. ... 9
2.1.2 Materialsand Methods . . . . . ... ... ... ... ... 10
Trial Sites and Precision Sowing . . . . . ... ... .. ... 10
Ground-Truth Weed Mapping . . . . . . . .. ... ... ... 11
UAVand SensorSetup . . . . ... ... ........... 12
Image Processing . . . . . .. ... ... 12
Generating Weed Control Maps Based on UAV Imagery . .. 13
Site-Specific Herbicide Application in Field Trials . . . . . . . 16
213 Results . . . . ... 19
2.1.4 Discussion . . . . .. 22
215 Conclusions . . . . . ... 25

22 2™ Study: Sensor-based Evaluation of Maize (Zea mays) and Weed
Response to Postemergence Herbicide Applications of Isoxaflutole
and Cyprosulfamide Applied as Crop Seed Treatment or Herbicide

Mixing Partner . . . . . . . . L 27
2.21 Introduction . . . .. ... 29
2.2.2 Materialsand Methods . . . . . ... ... 30
Experimental Design . . . . .. .. ... ... ... 30
Data Collection . . . . . .. ... ... ... ... ... 33

Dieses Werk ist copyrightgeschiitzt und darf in keiner Form vervielféltigt werden noch an Dritte weitergegeben ¥lerden.
Es gilt nur fiir den persénlichen Gebrauch.



Data Processing and statistics . . . . . .. ... ... .... 34

223 Results. . . . . . 35
Greenhouse ground-truth . . . . . . . .. ... 35
Greenhouse spectrometry . . . . . ... ... ... ... .. 36
Field ground-truth . . . . . ... ... ... ... ... ... 40
UAV field spectrometry . . . . . ... ... ... ... ..., 42

224 DIisCUSSION . . . . . .. 45

225 Conclusion . . . . .. ... 48

2.3 39 Study: In-field Classification of Herbicide-resistant Papaver
rhoeas and Stellaria media using an Imaging Sensor of the Maximum
Quantum Efficiency of Photosystem Il . . . . .. ... ... ..... 49

2.4 4" Study: Discrimination between herbicide resistant and sensitive
Stellaria media plants using hyperspectral plant reflectance and

artificial neural network weight analysis . . . . . .. ... ... ... 51
241 Introduction . . ... ... 53
2.4.2 Materialsand Methods . . . . .. ... ... ... 55
Plant Material and Herbicide Treatment . . . . . . . ... .. 55
FieldTrials . . . . . ... .. . 56
Spectrometer Measurements . . . . . . ... 56
Artificial Neural Network Training and Classification . . . . . . 57
Artificial Neural Network Neuron Weight Analysis and Input
Reduction . . . .. ... ... ... ... 58
243 Results. . . . . ... e 59
Training and Validation . . . . .. ... ... ... ...... 59
Neuron Weight Analysis . . . . . . ... ... ... ...... 61
244 DisCUSSION . . . . . ... 62
245 Conclusion . . . . . ... 65
3 General Discussion 67

DieseXiVerk ist copyrightgeschiitzt und darf in keiner Form vervielfaltigt werden noch an Dritte weitergegeben werden.
Es gilt nur fiir den persénlichen Gebrauch.





