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The Growing Challenge of Crop Loss

The defining challenge of our time….

• Growing demand for food, despite
the increasing impact of climate
change.

• Around 40% of the world’s crops
are lost to pests alone.
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Global Burden of Crop Loss Initiative

• Provide authoritative evidence on 
impacts, causes, and risk factors of 
crop loss.

• Evidence-based estimates of crop 
loss and attribution to different causes.

• Inform direct funding, policy, and 
research efforts to reduce crop loss.
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Objectives of this project

• Build a pipeline that can 
extract and summarise 
reported pest impacts on 
target crops from published 
scientific papers.

• Provide semantic querying 
access and knowledge 
navigation capabilities over 
extracted GBCL estimates
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Automated Collection of Scientific Papers

• Issue keywords to a search engine to return a 

seed list of papers / news stories 

• Identify relevant links from seed set of links

• Crawl sites from relevant links

• Download paper / story

• Identify relevant links

• Follow Links

• Repeat: Until no more sites are found
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Source: https://www.datacamp.com/tutorial/making-web-crawlers-scrapy-python
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System 
Overview



7Information Retrieval



Abstract Classifier
Aim: Select relevant abstracts of key 
papers

Data Source: Manually selected 
abstracts, limited in number

Uncertainty: Not sure of exact terms that 
are required, plus there are an unlimited 
number of incorrect papers.

Solution: One Class SVM, using positive 
examples, identifies if new data is similar 
or dissimilar to the existing GBCL training 
set.

• Current F-SCORE  0.82
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Sentence Classifier 
Aim: Locate Sentences which have the most key 
terms e.g. descriptions of damage to crops 
caused by agents such as pests

Approach:  Supervised Learning with Manually 
Labelled Sentences

• Negative examples from the same papers as   
positives

• Char-embeddings

• Language model: scibert /scientific papers

• Manually labelled data to fine tune the model

• Data Augmentation for positive training 
examples by learning word embeddings 

• Current F-SCORE 0.62
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Slow Manual Tagging
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Manual tagging by 

domain experts takes  

up to 1hr per paper.



Auto Tagging Target Text Segments
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Rules designed to identify occurrences of key annotations  
(upto 7) in sentences of sliding window size (1, 2  or 3).



Extracted Sentences on Crop Loss 
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Navigating extracted text 
segments: 

Which way to go:

• Semantic Querying HYDRA

• Knetminer

• Bard

• ChatGPT

• BingChat
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Semantic Querying with HYDRA
• Keyword / graphical query composition

• Federated querying across discoverable services

• Use of interoperable standards RDF and SPARQL

• Ad-hoc querying and self-service data integration



Get all annotated sentences from documents
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Get pests, crops from annotated sentences
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Get pests, crops, locations, impact numbers, units, 
and yield mentions from annotated sentences
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Get pests, crops, locations, impact numbers, units, 
and yield mentions from annotated sentences
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Map Crop Loss to Location
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Crop Loss Questions with Knetminer
• What is the impact of insecticides on wheat production in the UK and how 

do they affect aphids and the orange wheat blossom midge?

• How have insecticides been used to manage aphid and orange wheat blossom 

midge infestations in the UK's wheat fields?

• What are the benefits and challenges of using insecticides to control cereal 

aphids and orange wheat blossom midge in the UK's wheat production?

• What impact did orange wheat blossom midges have in 2011 on wheat 

production in the UK?
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Crop Loss Questions with Knetminer
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Crop Loss Questions with Knetminer



What is the impact of insecticides on wheat production in the UK 
and how do they affect aphids and the orange wheat blossom 
midge? 

Impact of Orange Wheat Blossom Midges in 2011: 

Significant yield loss, estimates up to 15% in some areas.

Impact of Insecticides on Wheat, Aphids, and Midges: 

Effective but concerns over resistance and ecological impact. 
Aphids can develop resistance; midges less so.

Benefits and Challenges of Insecticides: 

Benefits: yield protection, quality maintenance. Challenges: 
resistance development, non-target effects, regulatory 
constraints.

Use of Insecticides for Aphid and Midge Management: 

Timing crucial. Resistance management strategies employed.
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GPT 3 / GPT4How ChatGPT Works Technically | ChatGPT Architecture

https://www.youtube.com/watch?v=bSvTVREwSNw


ChatGPT: Hallucinations

• An AI hallucination is where 
a large language model (LLM) like 
OpenAI’s GPT4 or Google PaLM
makes up false information or 
facts that aren’t based on 
real data or events.

• Responses from ChatGPT are not 
reliable, and therefore researchers 
can't rely upon its responses …..

24

https://www.techopedia

.com/definition/ai-

hallucination

https://www.techopedia.com/definition/ai-hallucination
https://www.techopedia.com/definition/ai-hallucination
https://www.techopedia.com/definition/ai-hallucination


1. BARD is based upon Language Model for 
Dialogue Applications (LaMDA)

2. LaMDA was trained on dialogue

3. Other Models such as GPT-3 (Older 
ChatGPT), trained on the Common Crawl 
(dump of the 
Internet) https://commoncrawl.org

4. Has access to Google's Search Index

5. Information leak to Google Search, user 
conversations are being indexed.
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https://commoncrawl.org


What is the impact of insecticides on wheat production in the 
UK and how do they affect aphids and the orange wheat 
blossom midge? 

“The impact of orange wheat blossom 
midges on wheat production in the UK in 
2011 was significant. The pest was 
particularly prevalent in eastern England, 
where it caused yield losses of up to 50% 
in some cases. The overall impact on UK 
wheat production was estimated to be 
around 3%, which amounted to around 
one million tonnes of lost grain ......”
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1. According to the web search results, insecticides have a significant impact on wheat 
production in the UK by preventing major losses caused by aphids and the orange wheat 
blossom midge (OWBM). These are two of the most damaging pests for wheat crops in the 
UK, and they can reduce yields and quality by feeding on the plants and transmitting 
diseases.

2. Aphids are small insects that suck sap from the plant tissues and can transmit Barley Yellow 
Dwarf Virus (BYDV), which stunts plant growth and reduces grain size. Aphids can multiply 
rapidly in warm and mild conditions, and they are increasing in the UK due to climate 
change. Insecticides can help control aphid populations and reduce the risk of BYDV 
infection. In average years, aphids would reduce wheat yields by 3% if untreated; 
insecticides reduce the losses to 1.5%1.

3. OWBM is a tiny insect that lays eggs on wheat plants during flowering. The larvae feed on 
the developing grains, turning them into mush and making them susceptible to fungal 
infections. OWBM can cause crop losses of over 50% in severe cases2. Insecticides can help 
prevent OWBM damage by killing the adult midges before they lay eggs. However, 
insecticide application is only effective if timed correctly, as OWBM has a narrow window of 
susceptibility of less than one week. To help farmers decide when to spray, a sex pheromone 
trap was developed that lures male midges and provides a real-time gauge of the infestation 
level2.

4. Insecticides are an important tool for wheat production in the UK, but they also have some 
drawbacks. They can harm beneficial insects such as pollinators and natural enemies of 
pests, and they can pose environmental and health risks. Moreover, some insecticides have 
been banned or restricted in the UK due to their negative impacts, such as Chlorpyrifos2. 
Therefore, farmers need to use insecticides judiciously and integrate them with other pest 
management strategies, such as resistant varieties, crop rotation, biological control, and 
cultural practices
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What is the impact of insecticides on wheat production in the UK and how 

do they affect aphids and the orange wheat blossom midge?

Bing Chat is an AI chatbot launched by Microsoft, using the GPT-4 generative machine learning model. 

https://croplife.org/wp-content/uploads/pdf_files/Insecticides-Prevent-Major-Losses-in-UK-Wheat.pdf
https://croplife.org/wp-content/uploads/pdf_files/Insecticides-Prevent-Major-Losses-in-UK-Wheat.pdf
https://www.rothamsted.ac.uk/orange-wheat-blossom-midge-defences-control-pest
https://www.rothamsted.ac.uk/orange-wheat-blossom-midge-defences-control-pest
https://www.rothamsted.ac.uk/orange-wheat-blossom-midge-defences-control-pest
https://www.rothamsted.ac.uk/orange-wheat-blossom-midge-defences-control-pest
https://www.rothamsted.ac.uk/orange-wheat-blossom-midge-defences-control-pest
https://www.rothamsted.ac.uk/orange-wheat-blossom-midge-defences-control-pest


Conclusions:

• There is no perfect solution for provisioning unstructured knowledge for rapid access Q and A, to 
Crop Loss literature moreover the choice is dependent on circumstances, there will be trade-offs.

• With Hydra and Knetminer you have a guarantee that the response is as correct as the original 
information provided to the navigation framework, but there is a bigger upfront cost and if you 
don't have access to all the data sources or have limited data then the responses will not be 
acceptable.

• LLMs can NOT be relied upon to return correction information, because they are trained for 
conversation and not factual accuracy. 

• LLMs can be part of a solution in combination with knowledge graphs that can correct 
factual errors. However, LLMs may not pick up on errors which are outside the scope of the KG.
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Questions
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