Evaluating the Environmental Impacts of Fresh Market Tomato Production:

A Systematic Review of Challenges & Opportunities for Protected Crop Systems In Southern Ontario

Halley KnoX | Supervised By Sarah Wakefield “IM élwgm&l
,UNIVERSITY OF TORONTO
SSMT1100Y Research Paper

MISSISSAUGA

Backgrouna Results & Discussion

. i i ianifi i+ - Part 1: Examining Environmental Factors
iz?erlrc]jllg? sgx:ggssilegeacgzrg%s ;gglflcant externalities on the environment — . GWP & CED represented the highest concern for
= A critical challenge for a riculturge is figuring out how to improve the yield of Production Method thalc?)vg' ) cg;almﬁ‘;l% W'Sﬁ'g' Referenced vertical farming & greenhouses, whereas Wr
. enge 1or a9 > 1S TIgUring P y (kg CO2eq/kg) (MJ/ka) (k@) ) iterature represented the largest environmental impact for
food without increasing GHG emissions — P 3786 P - high tunnels
* Fresh market tomatoes (Lycopersum esculentum) represent an important G'rien::l:':e ' ' '
part of Canada’s agricultural production system(!) and are being used as a (All Climates) 1.531 33.812 28.729 33 = Production performance for greenhouses was
case study crop in this paper Greenhouse significantly influenced by geographic location — i.e.,
= Most of the Canadian fresh market tomatoes produced are grown in (Warmer / Temperate 0.642 8.401 28.411 11 colder climates have much greater CED & GWP
protected crop systems in Southern Ontario() Gggif:ée compared to more temperate/ warmer regions.
= Tomato fgrming IS notorioug for high GWP .anc(jZ)CED, especially in winter (Colder Climates) 2.142 51.282 29.693 22 . Further variation is shown within all results due to
months given the heat required for production Vertical Farm 1.494 42.497 9.572 11 different technological complexity or resources used
: : Table 1. Total production method averages for GWP, CED, & WF per 1 kg of produced (heating systems, type of fuel source, structure
The study aims to understand & address the environmental . . .
. . . tomatoes across global literature. materials, + use of hydroponics)
challenges of fresh market tomato production, as well as identify
strategic opportunities for improving the environmental Part 2: Identifying Challenges, Opportunities, & Trends
efficiency of protected crop systems in Southern Ontario. _ _ _ Cronping oy Challenges ey Opportunities
N Y, Environmental Challenges in Southern Ontario: ont s Main Impact it i
HT - Risk of material damage in harsher climates® & | 0 LR R IE e Improving the lifespan of materials
_ o 4 Materials Used structures . .
. . inefficient water use® High Tunnel  for Structure & e Seasonality constraints ’ rtrl]zctae?ifa?;ternatlve e et
GH > ngh energy demand for year-long heating + the Water Footprint * |Inefficient water e Increasing water use efficiency
ority t £ fel di NG(S) systems
majority type of fuel used is | o N s |
_ . . . VF - ngh eleCtriCity COnsumption from artificial |Ight|ng . u:g:‘e?ﬁa’\;sspec'a“y in . FB):|SI(S:Ii|\r,'|eg;)rrel;aert‘;‘o;::t;r;gdgsr:g\r/:t|ve
(a) Examine the environmental factors of tomato prOdUC’[IOn IN & climate control Systems(6) Greenhouse Heating System e Inefficient greenhouse *  Incorporating control strategies to
high tunnels, greenhouses, and vertical farming o . o B & Type of Fuel . it;zﬁtgfri sd :?:égn 22:‘;;2%:;2‘;?;°“ water, &
i Global Warming Potential (GWP) /%\ Ow 10 Increase r.1\{|ronm.en a ICI.ency' system technologies e Use of alternative energy sources
1. Cumulative Energy Demand (CED) g co_ HT = Water use efﬂmepcy via \{vater soll sen.sors, - | e Incorporating control strategies
i Water Footorint (WF) recycled wastewater, & integrating hydroponic systems(7)  High electricity with Al to improve production &
| P N + improving the lifespan/impact of materials® . Exponsive uptront " Retroft abandoned buiings
(b) Analyze the key trendS, Cha”enges, and OppOrtunltleS Of eaCh é ‘ . . . Vertical Operationa' costs (eg decommissioned factories)
innovative passive designs (shape, orientation, & north widely adopted & passivebrlxouse technologies and
: : : C L : currently not suitable renewable energy integration
(C) geierl:nlne hOV\(/j tom?rt]o .produ.ctlon SytStIe_mS mtSOUthern wall CharaCterlSthS)(g) + alternative energy sources®) for all types of crops e Increase education & awareness
Ntario can reauce tneir environmental impac VF = Retrofit abandoned buildings to farming facilities for all stakeholders

o, with integrated renewable energy® + use LED lighting(1©) Table 2. Summarized frends shown across literature addressing main challenges and
‘ key opportunities of tomato production for each cropping method.
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