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The Growing Challenge of Crop Loss
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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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ODbjectives of this project

Global Burden
of Crop Loss

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 capabillities over
extracted GBCL estimates



Automated Collection of Scientific Papers

» |ssue keywords to a search engine to return a
seed list of papers / news stories

 ldentify 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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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.

e Current F-SCORE 0.82
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ecology & evolution

The global burden of pathogens and pests on

major food crops

SergeSavary', Laetitia Willocquet’, Sarah Jane Pethybridge @2, Paul Esker 3, Neil McRoberts ©* and

Andy Melson@s*

Crop pathogens and pests reduce the yield and quality of agricultural produw
reduce food security at household, national and global levels. Quantitative
agroecosystems and regions.
health, and provide numerical estimates of yield losses on an indivj
and in food security hotspots. Our results document losses ass
rice, maize, potato and soybean worldwide. Dur yield loss (ran)

to compile and compare across crops,

(10.0-28.13:)), rice (30.0% (24.6-20.9%)), maize (22.5% (

(M.0=-32.4%)) suggest that the highest losses are associated
frequently with emerging or re-emerging pests and diseases. O
pathogens and pests and among food security hotspots. This anal
man: it to i the sustainability of agroecosystems in del

and associated food systemns includes the consideration of
crop pests and pathogens (P&Ps)' . This is because P&Pa
are widely recognized as significant obstacles to regular and reli-
able food systems™ A recent assessment” documenits how crop P&Ps
can collectively affect all of the components of food security”, from

I he improvement in the performances of global agriculiural

overall production 1o physical availability, distribution, economic
access, stability of production, quality and mutritive value.

P&Ps are not superimposed elements, but instead are integral
parts of human-made agroecosystems. This inberent nature of P&Ps
within agroecosystems in part explains why the accurate quanti-

fication of the impacts of P&Ps on the functioning of agroecosys-
tems s so difficuli. The continuwous coevolution between plants
and their P&Ps has been extensively studied™ . This coevolution
entails enhanced defence and protection mechanisms o prevent
or mitigate injuries on the plant side, and shifting infectivity and
aggressiveness (or growth rate and reproduction) on the pathogen,
or pest, side.

In the case of cultivated plants, the plant-P&P coevolution pro-
<ess is first driven by the fact that cultivated crop stands most gen-
erally consist in coborts of plant individuals that are at the same
physiclogical and phenological stage”, where adapted P&P gen
types may rapidly reprodoce. Furthermore, the shift from small-

scale, diverse, single-cycle agriculture (generally associated with
traditional farming) to large-scale, genetically uniform, intensive
monoculiure production (associated with some current farming
systems) has been considered as a disruption of co-evolutionary
provesses, which favours strong, large-scale outbreaks and epidem-
ics” in agroecosystems that have been rendered more vulnerable

to P&Ps. Uniform, indiscriminate implementation of P&P manage-
ment instruments, such as host plant resistance genes or chemical
pesticides, is also a source for instability and ouwthreaks, A classic

. They cause tial icl and
dardized information on crop losses is difficult
eport on an expert-based assessment of crop
gn and pest basis for five major crops globally
qgens and pests associated with wheat,
agl pzr hotsp-ntfﬂr wheat (21.5%

and outhireaks generated by large-scald s
destruction of pest natural enemies in Southess

This evolution of agrosystems has accelerated & the past
Tl years Favouring selective sweeps' (that is. rapid adaptation of
pupuluuuu-.. of P&Ps*) whereby new P&P strains out-oompete and
displace existing strains. Recent or current examples of such selec-
tive sweeps” include Phytophthora infestans (potato late blight),
Paeccinia strifformis (yvellow rust on wheat and barlev) and Fusarion

gravniedrur [head blight on wheat and bardey). The ability of P&Ps

to adapt, and the speed at which they do so, is central to explaining
current P&EP emergences” , which are triggered by migrations and
arplified by globalized exchanges over continents™. These evalu-
tipary processes are embedded within the heterogenecus dynam-
bes of shifting production situations™ worldwide, leading 1o large
variation and variability of crop losses to P&cPs.

Vet Bt_quuh(u.c reliable gquantitative data on the importance of
crop P&Ps is a major challenge, for a number of more proximate,
practical reasons. A first reason is the wide diversicy e:,l'urga:m.m_.
concerned. which include wiruses and viroikds, bacteria, fungi and
oomycetes, nematodes, arthropods, molluses, vertebrates and
parasitic plants™. Additional reasons include the diversity of culti-
vated crops', the range of agricultural settings in the biosphere

and the difficulty of impact quantification itself - The regular
emergence and re-emergence of P&Ps in the worlds agroecosys-
Lerns constitutes a further difficulty in assessing the state of

crop health and the burden that P&Ps represent.

Publicatinns by Cramer" in 1967, and more recently by Ouerke
in 19494 and 2006, provide benchmark, but outdated, figures of crop
losses associated with diseases, animal pests and weeds on a few key
crops worldwide. These figures are derived from pesticide field tri-
als supported by a large body of literature, and pertain 1o specific
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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

e Current F-SCORE 0.62

NATURE ECOLOGY & EVOLUTIO

geographic regions of the world. This approach generated estimates
for aggregated grougs of P&Ps ‘pathogens, including fungi. dhrom-

ista and bacteria, “viFuses, animal pests] including insects and mites,

and ‘weeds’). However, the pesticide trial approach may have draw-
backs™ with respect to several dimensions of representativensss:
over time (trials focused on a particular P&P for a limited period of
time); over space (trials often conducted in experimental stations,
rather than farm contexts); of scale (for example, very small experi-
mental p|c>L" of ;p:..:tu.m (for example. the comtrast between
“treated’ and ‘non-treated” yidd performance without quantitative
causation by specific P&Ps); and of injury (for example, artifi-
chally amplified dynamics of injurie e global burden of P&Ps
an major food crops, its variation over time and among agroeco-
systems, and the individual contributions of specific P&Ps 1o this
burden. thus remain poorly quantified

The present work concerns five major crops worldwide—wheat,
rice, maize, potato and soybean—which conteibute 18.3, 189, 5.4,
232 and 3.3% of the global human calorie bntake (2003 estimates),
respectively’”. Our approach to assessing the global burden of
P&Ps on these major food crops s based on a short-dusation
mtified,
global community of crop health experts mostly belonging to the
International Seciety for Plant Pathology (ISPPF; see Methods). We
designed a very simple survey questionnaire [see Methods) so that
respondents provided answers that would: (1) be rapid; (2) elicit
accurate, categorized responses on erop losses, both in terms of

(three-month) survey™ targeted to a large, yet clearly i

loss magnitude and loss frequency over successive growing seasons;
(3) correspond to a specific PAP xcrop combination using a pre-
set list of PRPs for each crop, but also providing all of the flexibil -
ity required to name other P&Ps of the respondents choice; (4) be
georeferenced; and (5) enable secognition of individual conteibu-
thoms, as confirmed by each respondent. The assembled data were

analysed in two directions. The first was to produce estimates of

crop losses on a crop x PRPx location basis, to be later aggregated

rprel. within crops, oF across crops and globally, the asso-
ciatbons between crop besses, crop yields, climates, food security
hotspots and the emergence status of key P&Ps.

Here, we repost the results from an online survey conducted
to obtain expert assessments of crop losses for wheat, rice, maize,
potate and soybean as five major crops across the world. The survey
protocol documented a series of variables [ Table 1 ): crop; P&P name
[disease or pest name); reported loss magnitude and frequency;
climate; food security hotspol; emergence status; and national
average [2010-201+

crop yields and associated quartiles.

generated 989  responses from 219 experts
(Supplementary Table 1) in 67 countries over the main produc-
ing regions of the world for the five crops, with good coverage
(Supplementary Fig. 1) of the main food security hetspots {Usnited
States Midwest and Canada (USME&C); South Brazil. Paraguay,
Uruguay and Argentina (SB&A); Northwest Europe (NWE); West
Asia and North Africa (WANA); Sub-Saharan Africa (S5A); main-
land China (China); the Indo-Gangetic Plain (IGP); and Southeast
Asia (SEAJ). These responses documented a total of 137 P&Ps on
Table 2). The collective

the 5 considered crops (Supplement,

responses to the survey quest naire yielded a good associatbon

between the number of responses per country and the production
per country in each of the five crops (Supplementary Fig. 2], reflect-

ing the robustness of the data dructure generated by the survey. The
responses from the survey represented countries that acoount for a
total of B3, 94, 79, 69 and 95% of the global production for wheat,
rice, m; e, potato and soybean, respectively (based on the average
production of the crops over 2010-2014"7). The survey therefore
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represents a substantial fraction of the production of the 5 crops
over the world (B4% across all 5 crops).
b

4 with national yield statis-
ties, led to global abplmeﬁlﬂum per crop of 21.5, 3000, 226,
172 and 21 4% caused by combined P&Ps on wheat, rice, maize,
potato and soybean, respectively (Fig. 1]. However, these overall
estimates mask the very large differences that were found in the lev-
els of erop losses among different food security hotspaots (Fig. 1 and
Supplementary Table 3). Considering food production per person,
our results suggest that crop lostes can be comparatively lower in
hotspots generating large production and surpluses (for example,
SMEC and SB&A), whereas crop losses can be very Ixi!;_h in food-
imsecure hotapots (for example, S5A and the 1GP) Ihﬁ

Very large variation in crop losses cansed by specific J»a.l-, was
also found (Fig. 2 and Supplementary Table 3). OF the 31 P&Ps
reported in wheat (Supplementary Table 2). 8 (leaf rust, Fusarion
head blight (FHE)/scab, tritici blotch, stripe rust, spot blotch, tan
spot, aphids and powdery mildew) caused losses higher than 1%
globally. I rice, 26 P&Ps were seported. 7 of which (sheath blight,
. B spot, bacterial Blight. leaf folder and brows
plant hopper) caused glo her than 1%. In maize, 38
P&Ps were reported, & of which (Fusarium and Gibberella stalk rots,
Eall apmyworm, northern leaf blight, Fusarium and Gibberella ear
Folls, anthracnode stalk rot and southern mist) caused global losses
higher than 1%. la potato, 17 P&Ps were reported, 4 of which (late
blight, broswn sot, early blight and eyst nematode) caused global
losses higher than 19%. In soybean, 25 P&Ps were reported, 7 of
which (eyst nematode, white mould, soybean rust, Cercospara leafl
blight, beown spot, chareoal rot and foot knot nematodes) cassed
global losses higher than 1%. The relative importance of P&Ps also
waried strongly, depending on the food security hotspot being con-
sidered (Fig. 2 and Supplementary Table 3).

These estimates were based on crop loss magnitudes and fre-
quency of loss oceurrences reposted by experts (Tabl . Denailed
univariate and multivariste analyses dhowed the congistency of the

stem bosers, b

collected data and identified ydll.q_'ruhur;lnux_i.a[inuhlSupph:[u:u'hl.r:\'
Tables 46, Fig. 3 and Supplementary Fig. 3).

The frequencies of responses ;a.rl.au:uule. to very low, low, modes-
ate, high and very high loss magnitudes were 15 ) 115
and 21%, rc‘.pu&.ln:h A majority of responses (70%) mdu.au_d
that losses are ‘chronic’ (that is, occur every growing season), fol-
lowed by Trequent’ (every otler growing season (159 wfrequent’

(1 season in 5 (9%)) and ‘rare’ (less frequent than 1 season in 5
(6%)). In addition to crop loss estimates, we also analysed the mul-
tivariate associations between reported losses, their frequencies, the
mature of crops, food security hotspots, climates, levels of crop per-
formances and 3 number of emerging PaPs.

Considering the overall data for 5 crops globally, very strong
Table 4) were fownd
1246; P 0WM), loss

and signi it associations (Suppleme
between loss magnitude and crop (7
magnitude and hotspot (3" = 165
596.6; 324.f; P<0u001) maltidimensional pattern
ion between these varisbles was explored using cos-

respondence analysis (Fig. 3). Correspondence analysis is a
multivariate method that enables assessment and interpretation of
multiple assockations among qualitative or [categorized) quanti
tive variables, wsing a 3° metric. A dear path of increasing levels of
reported loss magnitudes, from very low to high (combining the

two levels high and very high) is displayed. Along this path, maize
and soybean are predominantly associated with a low loss magni-
tude, while potato is strongly associated with a high loss magnimde.
Rice app o be predominantly kated with a low or moderate
loas magnitude, while wheat I'pcus;l.m.ed near the origin of the axes)
is not linked to any particular level of loss magnitude. Projection
of the hotspot variable onto the framework of F indicates that
USMEC and SB&A are associated with (1) maize and soybean and

amn



Slow Manual Tagging

Reviewing dataset "Belay-and=-Araya=-2015_Grain and biomass yield reduction due to russian w" and schema "ghbcl-ati-

PEEt | P extraction™

Grain and Biomass Yield Reduction due to Russian Wheat Aphid on Bread Wheat on Northern Ethiopia
Crop | C

ABSTRACT

Location | L

|mpaCtNumber | |r| R Diuraphis noxia Mordvilko) is an important insect pest of [[NEEE and [IEHEN i~ NortRernlEthiopia.

. The objective of this study was to find out the impact of Diuraphis noxia on yield and performance of wheat. An

ImpactNumberUnit | U | | | | | |
experiment was conducted at Mekelle Agricultural Research Center in Efhiopia during 2043=- 2014, in the off-season with

|mpaCtDil'ECﬁDﬂ I |d irrigation. Insecticide treated and untreated plots were compared for biomass and grain yield, damage,

days to heading and maturity. Diuraphis noxia reduced -grain yield by 67.7% and biomass by 51.6%.

YIEldMentIDn I Ym Weight per 1000 seeds declined by 20%. Heading and maturity were generally delayed. Fenitrothion 50 EC, a contact

insecticide, controlled D. noxia and prevented biomass and grain yield loss.

Manual tagglng by Key Words: Dimethoate, Diuraphis noxia, Fenitrothion
domain experts takes
up to 1hr per paper. INTRODUCTION
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?m.ln—wheat Floral Interaction Meil A, Brown, Chris Bass, Thomas K. Baldwin, Huaigu Chen, Fabien Massot, Pierre W. C. Carion, Martin Urban, Allison
M. L. van de Meene, and Kim E. Hammond-Kosack Department of Plant Pathology and Microbiclogy, Centre for Sustainable Pest and Disease Management,

dk Rules designed to identify occurrences of key annotations
‘I (upto 7) in sentences of sliding window size (1, 2 or 3).

ra
inhibiting plant defences in advance of the invading interceliular hyphae. This study has also demonstrated that there are franscriptiona)l differences between the
arious phases of fungal infection and that these differences are maintained as the infection proceeds. 1. Introduction Fusarium Ear Blight (FEB) disease also
referred to as Fusar- ium head scab (http:/fwww.scabusa.org/) is a destructive fun- gal disease that has the potential to devastate wheat, barley, rye, oat, or maize
crops just weeks before harvest. All of the major wheat producing countries (http:ﬂf%ostat.fao.orgn have reported serious and repeated FEB outbreaks in the past
decade, making the impact of Fusarium infections a global issue. This worldwide re-emergence is believed to be driven by changes in climate and agronomic
practices. CIMMYT describes FEB as a major limiting factor to wheat pro- duction across the world [1]. Over the last 10 years, the average FEE incidence in UK wheat
ields was 39% (http:// www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a filamentous ascomycete and one of the main causal
agents of FEB throughout Europe, Asia, and the Americas [1, 2]. Besides dramatically reducingh yield, grain guality is affected through the selective loss of albumin
t

[SAGE-Hindawi Access to Research Journal of F'athon;fens Volume 2011, Article ID 626345, 8 pages doi:10.4061/2011/626345 Research Article Characterisation of the
il i i

Rothamsted Research, Harpenden, Hertfordshire ALS 2)Q, UK Correspondence should be addressed to Kim E. Hammond-Kosack, kim.hammond-kosack@rothamsted.

and ?Iuten proteins [3]. The grains harvested from an infected e also contaminated with various fungal mycotoxins often making them unsuitable and/or

unsafre for human consumption, animal feed, or malting purpose Farmers in the UK pay the mill, where their grainlis pro
ype B trichothecene mycotoxin deoxynivalenol (DOM) and detg t the levels are below the EU safelt:i.r guidelines (http:/  pest I P
infected ear per square metre of the crop would be sufficie pund to contain DON to be rejected. During anthesis, t
pollen, which provides an opening for the pathogen to epj plant. Anther extrusion also exposes the poorl}r defends
hich can be penetrated directly [7]. To initiate the di " spores and asexual conidia are either rain splashed of Crop I C

dispersed, onto the floral tissues of the wheat crop e, epidemics on wheat occur when warm and moist weather cg

issue colonised appears symptomless [12]. In the early stages of inf] Location I L
flls then die prior to, or at the same time as, the onset of intracel- lular
¢ visible disease symp- toms on the wheat ears [12]. At the later phases of]
ton for later perithecial formation [13]. F. graminearum produces a range of
Xits acetylated derivatives 15A-DON and 34-DON, which are required for full virul
events polypeptide chain initiation or elongation by binding to the 605 ribosomal
in the biosynthesis of trichothecenes is the conversion o%‘famesyl pyrophosphate to trichodiene, which is catalysed by the trich|
he TRIS gene. The role of DON in pathogenicity has been examined via the construction and use of non-DON producing triS ge
mycotoxin production during wheat ear infection results in an enhanced plant defence response in the form of plant cell wall th
colonisation [9]. However, DON has also been implicated in the activation of several wheat defence responses including hydrog
programmed cell death which may aid colonisation [18]. The identification and evaluation of symptomless infec- tion in wheat &

ImpactNumber | In
ImpactNumberUnit | U
ImpactDirection | Id
YieldMention | Ym

ime consuming and costly [12]. In this study, we created a transgenic F. graminearum reporter strain, that expresses the betalay
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Extracted Sentences on Crop Loss

C18 W fe || InEthiopia Arsi, Bale and North shoa areas, are wheat mono cropping and the most prevalent to yellow rust disease epidemics which causes 57 to 97% of yield losses in sensitive and semi sensitive bread wheat cultivars [7,8]
B C D E F G H
l Column2 B column3 B columna B columns B columns M Column olumnehg
2 |Annotation Type Sentence Pest Crop YieldMention ImpactDirection
In Ethiopia Arsi, Bale and North shoa areas, are wheat mono cropping and the most prevalent to yellow rust disease epidemics which
causes 57 to 97% of yield losses in sensitive and semi sensitive bread wheat cultivars [7,8] Application of foliar fungicides are important
18 |Coo_Export_1 sent mechanisms to control wheat yellow rust and reduce yield losses. [yellow rust, yellow rust] [wheat, wheat, wheat] [yield, yield] [reduce]
19 |Coo_Export_1 sent  Yellow rust (Puccinia striiformis) epidemics and yield loss assessment on wheat and triticale crops in Amhara region, Ethiopia [Yellow rust, Puccinia striiformis] [wheat, triticale] [yield] [loss]
20 |Coo_Export_1_sent Key words: Grain loss, interaction, plant height, Triticum aestivum, Zymoseptoria tritici. [Zymaseptoria tritici] [Triticum aestivum] [Grain, plant] [loss]
A study by Wu, et al. [54] recorded a reduction of 50% in wheat yield with an infestation of 200 annual ryegrass plants m-2and an
21 |Coo_Export_1_sent estimated cost of $250 ha-1. [ryegrass] [wheat] [yield] [reduction]
22 |Coo_Export_1 sent  Lemerle, et al. [55] recorded up to 50% yield loss in wheat after the early establishment of annual ryegrass. [ryegrass] [wheat] [yield] [loss]
23 |Coo_Export 1 sent  Lower Italian ryegrass control results in greater competition with wheat plants and consequently, reduced wheat yield. [ryegrass] [wheat, wheat] [yield] [Lower]
Mesosulfuron application at 3-4 leaf stage ryegrass after PRE application of chlorsulfuron/metsulfuron increased Italian ryegrass control
and wheat yield when compared to the application of chlorsulfuron/metsulfuron alone, due to the contral of Italian ryegrass that
24 |Coo_Export_1_sent  emerged after the loss of residual activity of PRE application of chlorsulfuron/metsulfuron. [ryegrass, ryegrass, ryegrass] [wheat] [yield] [loss]
25 |Coo_Export 1 sent  » Appleby, A.; Olson, P.; Colbert, D. Winter wheat yield reduction from interference by Italian ryegrass 1. [ryegrass] [Winter wheat] [yield] [reduction]
26 |Coo Export 1 sent  According to these authors one Italian ryegrass plant among 100 winter wheat plants/m? caused 33% yield loss. [ryegrass] [winter wheat] [plant, yield] [loss]
27 |Coo_Export_1 sent  » Appleby, A.P.; Olson, P.D.; Colbert, D.R. Winter-wheat yield reduction from interference by Italian ryegrass. [ryegrass] [wheat] [yield] [reduction]
28 |Coo_Export_1 sent  Grain and biomass yield reduction due to Russian wheat aphid on bread wheat in northern Ethiopia [wheat aphid] [wheat] [Grain, yield] [reduction]
# Shaw MW and Royle DJ (1989) Estimation and validation of a function describing the rate at which Mycosphaerella graminicola causes
29 |Coo_Export_1 sent  vyield loss in winter wheat. [Mycosphaerella graminicola] [winter wheat] [yield] [loss]
30 |Coo_Export_1 sent  »Bowen KL(1991) Reduction in yield of winter wheat in North Carolina due to powdery mildew and leaf rust. [powdery mildew, leaf rust] [winter wheat] [yield] [Reduction]
31 |Coo_Export 1 sent e Tian S, Weinert G, Wolf GA (2004] Infection of triticale cultivars by Puccinia striiformis: first report on disease severity and yield loss.  [Puccinia striiformis] [triticale] [yield] [loss]
Without fungicide application, the commercially grown cultivars with various levels of stripe rust resistance could reduce potential yield
32 |Coo_Export_1 sent  losses to 2-21%, with an average of 8% for winter wheat, and to 0~27% with an average of 13% for spring wheat. [stripe rust] [winter wheat, spring whez [yield] [reduce]
33 |Coo_Export_1 sent Prediction of leaf rust severity and yield loss in wheat based on environmental factors [leaf rust] [wheat] [yield] [loss]
* El-Orabey WM, Abd EI-Malik NI, Ashmawy MA, Abou-Zeid MA (2017) Reduction in grain yield caused by leaf rust infection in seven
34 |Coo_Export_1_sent Egyptian wheat cultivars. [leaf rust] [wheat] [grain, yield] [Reduction]
35 |Coo_Export_1 sent El-Orabey, W.M., Elkot, A.F. Prediction of leaf rust severity and yield loss in wheat based on environmental factors. [leaf rust] [wheat] [yield] [loss]
36 |Coo_Export_1 sent  Winter wheat yield reduction from interference by Italian ryegrass. [ryegrass] [Winter wheat] [yield] [reduction]
37 |Coo_Export_1 sent  Prediction of wheat yield loss due to competition by wild oats (Avena spp. [wild oats] [wheat] [yield] [loss]
38 |Coo_Export_1 sent A simple method to assess wheat yield loss by Italian ryegrass (Lolium multiflorum Lam. [ryegrass, Lolium] [wheat] [yield] [loss]
39 |Coo_Export 1 sent  Appleby, AP, Olson, PD, Colbert, DR {1976) Winter wheat yield reduction from interference by Italian ryegrass. [ryegrass] [Winter wheat] [yield] [reduction]
40 |Coo_Export_1 sent  The wheat grain yield loss competing with ryegrass reached 5% when grown with ryegrass. [ryegrass, ryegrass] [wheat] [yield, grain] [loss]
Adjustments obtained for grain yield loss, based on plant population, scil cover, leaf area and dry matetr of ryegrass (Lolium
41 |Coo_Export 1 sent multiflorum) and wheat cultivars, TBIO Alvorada, BRS 327, BRS 328, BRS Marcante and TBIO Pioneiro. [ryegrass, Lolium] [wheat] [grain, yield, plant, leaf are [loss]
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| has annotation |
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ces from documents

Graph || EXECUTE | SPARQL

SPARQL

PREFIX xsd: <http:/fwww.w3.0rg/2001/XMLSchemas
PREFIX ito: <http:/cbakerlab.unbsj.ca:8080/ont/ipsnp _time ontology.owié=

SELECT 7annSentence ?doc
WHERE
{ "Document <http:/www.w3.0rg/1999/02/22-df-syntax-ns#type> <http:/localhost:8080/ontology-data/gbcHerms.owi#Document> |
<http:/NocalnostB080/ontology-data/ghcl-terms.owl#has_document_name: doc ;
<http:/fwvnww3.0rg/1999/02/22-rdf-syntax-ns#type> <http:/Mocahost:8080/ontology-data/ghel-terms.owl#Document= .
75entence <hip:lwww.w3.0rg/1999/02/22-rdf-syntax-nsstype= <http:Mocalhost:2080/ontology-data/ghcl-terms.owl#Sentence= .
7Dacument <http:/localhost:8080/ontology-data/ghcl-terms.owihas_annotation= ?Sentence .
7Sentence <http:liwww.w3.0rg/1999/02/22-rdf-syntax-ns#type> <hitp:/localhost:8080/ontology-datafghcl-terms.owl#Sentence> ;
<http:/Mocalhost:8080/ontology-data/ghcl-terms.owl#has_sentence_content> ?annSentence .

Graph EXECUTE SPARQL
Press Execute ...
| Execute |

annSentence

Over the last 10 years, the average FEB incidence in UK wheat fields was 39% (http.f www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a filamentous ascomycete and one of the main causal agents of FEB throughout Europe, Asia, and the Americas [1,

2]. Besides dramatically reducing yield, grain quality is affected through the selective loss of albumin and gluten proteins [3].
Black-grass is an arable weed that has been estimated to cause a loss of almost one million tonnes of wheat yield per year in England alone.

In New Zealand, the national loss in yield of spring wheat due to powdery mildew in 1972 was estimated to be 1.5%, but it was noted that losses as high as 16-27% occurred for some highly sus- ceptible cultivars (Smith and Smith 1974). In the Canadian Maritimes, improvements in
powdery mildew control with seed-treatments, such as ethirimol or benomyl, did not always result in higher yields in spring wheat (Johnston 1972). In Finland, a study demonstrated that under good growing conditions the control of B. graminis and Septoria nodorum Berk.

\: Generate Excel File |
doc
Brown-et-al-2011_Characterisation of the
fusarium graminearum-wheat
relevant_march_1 2023

Conner-et-al-2003_Impact of powdery mildew
on the yield of soft whit



Get pests, crops from annotated sentences

Graph EXECUTE SPARQL

has document name

SPARQL

as annofation

has document name

PREFIX xsd: <http:/iwww.w3.0rg/2001/XMLSchema#=
PREFIX ito: <http./cbakerlab.unbsj.ca:8080/ontipsnp_time_ontology. owl#=>

SELECT ?ZcropContent ?docMame ?pestContent ?sentContent
WHERE
{?Crop  <http:/Amww.w3.0rg/1999/02/22-rdf-syntax-ns#type> <http:/localhost:8080/ontology-datafgbcl-terms.owl#Crop= |
<http:/llocalhost:8080/ontology-data/gbcl-terms.owl#has_crop_content> ?cropContent .
?Sentence <http:/fwww.w3.0rg/1999/02/22-rdi-syntax-ns#type> <http:/localhost:8080/ontology-data/gbcl-terms.owl#Sentence> .
?Crop  <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type> <http:/localhost:8080/ontology-data/gbcl-terms.owl#Crope .
?Sentence <htip:/flocalhost:8080/ontology-data/gbcl-terms.owl#has_annotation= ?Crop ;
<http:/fwwww3.orgf1999/02/22-rdf-syntax-ns#type> <http://localhost:8080/ontology-data/gbcl-terms.owl#Sentence> |
<http://localhost:8080/ontology-data/gbcl-terms.owl#has_sentence_content> ?sentContent ;
<http:/iwww.w3.orgf1999/02/22-rdi-syntax-ns#type= <http://localhost:8080/ontology-data/gbcl-terms.owl#Sentence> .
?Pest  <http:/fwww.w3.0rg/1999/02/22-rdf-syntax-ns#type> <http://localhost:8080/ontology-datafgbcl-terms.owl#Pest= .
?Sentence <http:/flocalhost:8080/ontology-data/gbcl-terms.owl#has_annotation> ?Pest .
?Pest  <http:fivww.w3.org/1999/02/22-rdf-syntax-ns#type> <http:/localhost:8080/ontology-data‘gbcl-terms.owk#Pest> ;
<http:/flocalhost:8080/ontology-data/ghcl-terms.owl#has_pest_content> ?pestContent
?Document <http:hanw.w3.0rg/1999/02/22-rdf-syntax-ns#type> <http://localhost:8080/ontology-data/gbcl-terms.owl#Document> |
?Sentence <httpi/fwww.w3.0rg/1999/02/22-rdf-syntax-ns#type= <http:/Mocalhost:8080/ontology-data/gbcl-terms.owl#Sentence= .
?Document <http:/localhost:8080/ontology-datalgbcl-terms.owl#has_annotation> ?Sentence ;
<http:/iwwwow3.orgf1999/02/22-rdi-syntax-ns#type> <http:/localhost:8080/ontology-data/gbcl-terms.owl#Document= ;
<http:/llocalhost:8080/ontology-data/ghcl-terms.owl#has_document_name> ?docMName .

( ?Estletenl )

as annotation

has sentence content

7 sentContent

crop content

Graph EXECUTE SPARQL

Press Execute ...

| Execute |
| Generate Excel F\Ie:\
cropContent docName pestContent sentContent
wheat Brown-et-al-2011_Characterisation of the Gibberella zeae QOver the last 10 years, the average FEB incidence in UK wheat fields was 39% (hitp:// www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a filamentous ascomycete and one of the main causal agents of FEB throughout
fusarium graminearum-wheat

Europe, Asia, and the Americas [1, 2]. Besides dramatically reducing yield, grain quality is affected through the selective loss of albumin and gluten proteins [3].

wheat Brown-et-al-2011_Characterisation of the Fusarium Over the last 10 years, the average FEB incidence in UK wheat fields was 39% (http:// www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a filamentous ascomycete and one of the main causal agents of FEB throughout
fusarium graminearum-wheat graminearum Europe, Asia, and the Americas [1, 2]. Besides dramatically reducing yield, grain quality is affected through the selective loss of albumin and gluten proteins [3].
wheat Conner-et-a-2003_Impact of powdery Septoria In New Zealand, the national loss in yield of spring wheat due to powdery mildew in 1972 was estimated to be 1.5%, but it was noted that losses as high as 16-27% occurred for some highly sus- ceptible cultivars (Smith and Smith 1974). In the Canadian

o ; I Maritimes, improvements in powdery mildew control with seed-treatments, such as ethirimal or benomyl, did not always result in higher yields in spring wheat (Johnston 1972). In Finland, a study demonstrated that under good growing conditions the
e oue control of B. graminis and Septoria nodorum Berk

wheat relevant_march_1 2023 Black-grass Black-grass is an arable weed that has been estimated to cause a loss of almost one million tonnes of wheat yield per year in England alone
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Get pests, crops, locations, impact numbers, units,
and yield mentions from annotated sentences

Graph EXECUTE | SPARQL

Press Execute ...
| Execute |

[ Generate Excel File |

cropContent  docName impactDirection  impactNumberUnit  loc number pestContent sentContent yieldTerm
In New Zealand, the national loss in yield of spring wheat due to powdery mildew in 1972 was estimated to be 1.5%, but it was noted that losses as high as 16-27% occurred for
ey Conner-et-al-2003_Impact of powdery s % UK 15 Septoria some highly sus- ceptible cultivars (Smith and Smith 1974). In the Canadian Maritimes, improvements in powdery mildew confrol with seed-treatments, such as ethirimol or ield
mildew on the yield of soft whit . nodorum benomyl, did not always result in higher yields in spring wheat (Johnston 1972). In Finland, a study demonstrated that under good growing conditions the control of B. graminis ¥
and Septoria nodorum Berk.
wheat relevant_march_1 2023 loss tonnes England ll')r?ilion Black-grass Black-grass is an arable weed that has been estimated to cause a loss of almost one million tonnes of wheat yield per year in England alone. yield
— Over the last 10 years, the average FEB incidence in UK wheat fields was 39% (http:// www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a
wheat %E{ggiﬁnzq;ﬁﬁ::ﬁ?iﬁggfn g loss % Asia & Fluasn?l?nlgn;jum filamentous ascomycete and one of the main causal agents of FEB throughout Europe, Asia, and the Americas [1, 2]. Besides dramatically reducing yield, grain quality is grain
g g affected through the selective loss of albumin and gluten proteins [3].
ey S - Over the last 10 years, the average FEB incidence in UK wheat fields was 39% (http:// www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a
wheat %Eﬂ§i$$2€;%ﬁ2::3rﬁ?£;:2?n o loss % Asia 2 F:':;E:‘ggmm filamentous ascomycete and one of the main causal agents of FEB throughout Europe, Asia, and the Americas [1. 2]. Besides dramatically reducing yield, grain quality is yield
g g affected through the selective loss of albumin and gluten proteins [3].
— -~ - Over the last 10 years, the average FEB incidence in UK wheat fields was 39% (http:// www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a
wheat irg‘;lEﬁiﬁnzﬂ;%—iﬁggr'sﬁiﬁsg?" o joss % Asia 1 Ff:;g;i";um filamentous ascomycete and one of the main causal agents of FEB throughout Europe, Asia, and the Americas [1, 2). Besides dramatically reducing yield, grain quality is grain
9 g affected through the selective loss of albumin and gluten proteins [3].
—_— N - Ower the last 10 years, the average FEB incidence in UK wheat fields was 39% (http:// www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a
wheat %?ﬂgi.ﬂf%ﬁﬁg:ﬁﬁ:g?n i loss % Asia 1 F:I::E:‘Lgum filamentous ascomycete and one of the main causal agents of FEB throughout Europe, Asia, and the Americas [1, 2]. Besides dramatically reducing yield, grain quality is yield
g g affected through the selective Ioss of albumin and gluten proteins [3].
— - - Over the last 10 years, the average FEB incidence in UK wheat fields was 39% (http:// www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a
wheat ﬁ]r:‘:_lggﬁ:ﬂzﬂlaﬁﬁggﬁﬁiﬁggfn o loss % Asia ong Fras;zlnlg";mm filamentous ascomycete and one of the main causal agents of FEB throughout Europe, Asia, and the Americas [1, 2]. Besides dramatically reducing yield, grain quality is grain
g g affected through the selective loss of albumin and gluten proteins [3].
ol - - Over the last 10 years, the average FEB incidence in UK wheat fields was 39% (http// www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a
wheat ﬂ:ﬂgﬁ:ﬂzﬂ;%ﬁg:ﬂ?ﬂ;:g?n i loss % Asia ong F:I:;E;l;"a‘lum filamentous ascomycete and one of the main causal agents of FEB throughout Europe, Asia, and the Americas [1, 2]. Besides dramatically reducing yield, grain quality is yield
g g affected through the selective loss of albumin and gluten proteins [3].
Brown-et-al-2011 Characterisation of Over the last 10 years, the average FEB incidence in UK wheat fields was 39% (http:// www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a
wheat T e ey s loss % Asia 2 Gibberella zeae  filamentous ascomycete and one of the main causal agents of FEB throughout Europe, Asia, and the Americas [1, 2]. Besides dramatically reducing yield, grain quality is grain
g affected through the selective 10ss of albumin and gluten proteins [3].
Brown-et-al-2011 Characterisation of Over the last 10 years, the average FEB incidence in UK wheat fields was 39% (http:// www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a
wheat BTG S TR T T loss % Asia 2 Gibberella zeae  filamentous ascomycete and one of the main causal agents of FEB throughout Europe, Asia, and the Americas [1, 2]. Besides dramatically reducing yield, grain quality is yield
g affected through the selective loss of albumin and gluten proteins [3].
Brown-et-al-2011 Characterisation of Over the last 10 years, the average FEB incidence in UK wheat fields was 39% (http// www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a
wheat e ety g loss % Asia 1 Gibberella zeae  filamentous ascomycete and one of the main causal agents of FEB throughout Europe, Asia, and the Americas [1. 2]. Besides dramatically reducing yield, grain quality is grain
g affected through the selective loss of albumin and gluten proteins [3].
T e (e T Gl Over the last 10 years, the average FEB incidence in UK wheat fields was 39% (http:// www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a
wheat e ety gy loss % Asia 1 Gibberella zeae  filamentous ascomycete and one of the main causal agents of FEB throughout Europe, Asia, and the Americas [1, 2]. Besides dramatically reducing yield, grain quality is yield
g affected through the selective loss of albumin and gluten proteins [3].
Brown-et-al-2011 Characterisation of Over the last 10 years, the average FEB incidence in UK wheat fields was 39% (http:// www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a
wheat T e ——— loss % Asia ong Gibberella zeae  filamentous ascomycete and one of the main causal agents of FEB throughout Europe, Asia, and the Americas [1, 2]. Besides dramatically reducing yield, grain quality is grain
g affected through the selective 10ss of albumin and gluten proteins [3].
Brown-et-al-2011 Characterisation of Over the last 10 years, the average FEB incidence in UK wheat fields was 39% (http:// www.cropmonitor.co.uk/). Fusarium graminearum (teleo- morph Gibberella zeae) is a
wheat loss % Asia ong Gibberella zeae  filamentous ascomycete and one of the main causal agents of FEB throughout Europe, Asia, and the Americas [1, 2]. Besides dramatically reducing yield, grain quality is yield

the fusarium graminearum-wheat

affected through the selective loss of albumin and gluten proteins [3].
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doc_name latitude val loc_name longitude val text url

i : n " e - A hitps:/www.openstreetmap.org/?mlat=52.53102&
relevant_march_1 2023 525310214  England 1.2649062 Black-grass is an arable weed that has been estimated to cause a loss of almost one million tonnes of wheat yield per year in England alone mlon=-1.26491#map=16/52.531021-1. 26491
In New Zealand, the national loss in yield of spring wheat due to powdery mildew in 1972 was estimated to be 1.5%, but it was noted that losses as high as 16-27% occurred for some highly !
Coer-ctar200S Impact of pOWCEY 547023545 UK 32765753 sus-cepibl culivars (Smith and Smith 1974). In the Canadian Maritimes, improvements in powdery midew contrl with seec-reatments, such as etirimol or benomy, did not always resutin 1o "7 OPensieetiap org a4 J02354
y higher yields in spring wheat (Johnston 1972). In Finland, a study demonstrated that under good growing conditions the control of B. graminis and Septoria nodorum Berk. - ap=211a%. ’

- Over the last 10 years, the average FEB incidence in UK wheat fields was 39% (http:// www.cropmonitor.co.ukf). Fusarium graminearum (teleo- morph Gibberella zeae) is a filamentous .
B LI (I P ATl 512086975  Asia 80.2343748 ascomycete and one of the main causal agents of FEB throughout Europe, Asia, and the Americas [1, 2). Besides dramatically reducing yield, grain quality is affected through the selective loss hnpsf .oper]stretitrnap.org{?mlatSI.208?0&
the fusarium graminearum-wheat ] h mion=89.23437#map=17/51.20870/89.23437
of albumin and gluten proteins [3].
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Crop Loss Questions with Knetminer
-)

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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Insecticides on wneat produ

ChatGPT “

Chatbot developed by
OpenAl

ChatGPT, which stands for Chat Generative
Pre-trained Transformer, is a large language
model-based chatbot developed by OpenAl
and launched on November 30, 2022, that
enables users to refine and steer...

W

on in the UK

cti
and the orange wneat blossom

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.

How ChatGPT Works Technically | ChatGPT Architecture GPT 3/ GPT4



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

https://www.techopedia

.com/definition/ai- ‘
hallucination .

ChatGPT: Hallucinations

Techopedia Explains

Al Hallucinations S
« An Al hallucination i1s where

a large language model (LLM) like
OpenAl’'s GPT4 or Google PaLM
makes up false information or

¥ facts that aren’t based on
I/ real data or events.

 Responses from ChatGPT are not
reliable, and therefore researchers

>V gl can't rely upon its responses
< What is an Al
Hallucination?


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

Bard

A conversational Al tool
by Google

Collaborate with Bard to brainstorm
ideas, spark creativity, and accelerate
productivity.

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

LaMDA was trained on dialogue

Other Models such as GPT-3 (Older
ChatGPT), trained on the Common Crawl
(dump of the

Internet) https://commoncrawl.org

Has access to Google's Search Index

Information leak to Google Search, user
conversations are being indexed.



https://commoncrawl.org

“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 ...... g
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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.

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%.

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 cases?. 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 \zNas developed that lures male midges and provides a real-time gauge of the infestation
level?.

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 Chlorpyrifos?.
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

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