<@ sustainability

Reply

Reply to Muramoto, J.; Bolda, M. Comments on “Verteramo Chiu,
L.J.; Gomez, M.I. A Tale of Two Strawberries: Conventional and
Organic Open-Field Production in California. Sustainability

2023, 15, 14363”

Leslie J. Verteramo Chiu * and Miguel I. Gomez

check for
updates

Citation: Verteramo Chiu, L.J.;
Gomez, M.I. Reply to Muramoto, J.;
Bolda, M. Comments on “Verteramo
Chiu, L.J.; Gomez, M.I. A Tale of Two
Strawberries: Conventional and
Organic Open-Field Production in
California. Sustainability 2023, 15,
14363”. Sustainability 2024, 16, 4356.
https:/ /doi.org/10.3390/su16114356

Academic Editor: Tiziano Gomiero

Received: 13 March 2024
Revised: 13 May 2024
Accepted: 17 May 2024
Published: 22 May 2024

Copyright: © 2024 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Charles H. Dyson School of Applied Economics and Management, Cornell University, Ithaca, NY 14850, USA;
mig7@cornell.edu
* Correspondence: ljv9@cornell.edu

We thank Drs. Muramoto and Bolda for their comments on the LCA study on organic
and conventionally grown strawberries. Their comments and suggestions are well received
and appreciated. Accordingly, we have made a revision of the paper which includes all
the suggestions from Drs. Muramoto and Bolda and other minor suggestions from field
experts. The new revised version reflects better the processes in the field that contribute to
the LCA of both production processes.

The omission of the fumigation process in conventional production from the LCA
study that Drs. Muramoto and Bolda pointed out is a crucial one. The fumigation process,
which uses chloropicrin, is regulated due to its toxicity. The application process requires
completely covering the production land using a Totally Impermeable Film (TIF), which is
a single-use tarp. The revised version incorporates the fumigation process, which includes
336 kg of chloropicrin and a 240 kg TIF to cover the treated area. The energy required to
apply the fumigant, as well as the water and diesel consumed by tractors, was included.
As seen in Civancik et al. (2019) [1], ethylene vinyl acetate copolymer film was used as
a proxy for ethylene vinyl alcohol film in the LCA since the libraries of SimaPro do not
include ethylene vinyl alcohol film. Both plastics have similar profiles and have been shown
to produce similar environmental results (Humbert er al., 2009) [2]. The environmental
effect of the TIF was not very significant, although it affected all the impact categories;
fumigation did increase some of the health-related impact categories (ecotoxicity) for the
conventionally grown strawberries.

The comments on the organic production process were addressed as well. We elimi-
nated manure from the organic production process and included compost. This change
improved the environmental impact of organic production. Compost is environmentally
neutral, according to the libraries used in the LCA study. Although some studies report
that compost application increases soil carbon sequestration in row crops in California
(Tautges et al., 2019; White et al., 2020) [3,4], the amount of soil carbon sequestration varies
by crop system, which makes it difficult to generalize to other crop systems. Our LCA
study is based on the environmental effects of the inputs and processes reported in the
libraries of SimaPro.

We also revised the effect of the transportation of inputs, assuming more efficient
transportation. In the original version of the paper, small trucks were assumed to transport
inputs necessary for a hectare of production, not allowing for scale efficiencies. This change
improved the carbon footprint of transportation for both production systems.

Input costs, including the administrative costs of fumigant regulations, are not in-
cluded in the LCA study because our analysis does not consider production costs. The
purpose of the LCA study is to estimate the environmental impact of production based on
input use.
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Our revised results reflect the environmental, and some specific health, effects of
the fumigant used in conventional production. Our study does not assess the complete
human health benefits of organic compared to conventional strawberry production. The
negative health impact of fumigants may be much greater than that reported because
the exposure of farm workers to toxic substances needs to be considered. This exposure
should be part of the dialogue and further accounted for in understanding the health effects
of food production. We appreciate the timely comments of Drs. Muramoto and Bolda
and hope that this revision captures more accurately the production processes of the two
systems analyzed.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Civancik-Uslu, D.; Puig, R.; Voigt, S.; Walter, D.; Fullana-i-Palmer, P. Improving the production chain with LCA and eco-design:
Application to cosmetic packaging. Resour. Conserv. Recycl. 2019, 151, 104475. [CrossRef]

2. Humbert, S.; Rossi, V.; Margni, M.; Jolliet, O.; Loerincik, Y. Life cycle assessment of two baby food packaging alternatives: Glass
jars vs. plastic pots. Int. J. Life Cycle Assess. 2009, 14, 95-106. [CrossRef]

3.  Tautges, N.E; Chiartas, ].L.; Gaudin, A.C.M.; O’Geen, A.T.; Herrera, I.; Scow, K.M. Deep soil inventories reveal that impacts of
cover crops and compost on soil carbon sequestration differ in surface and subsurface soils. Glob. Chang. Biol. 2019, 25, 3753-3766.
[CrossRef] [PubMed]

4. White, K.E; Brennan, E.B.; Cavigelli, M.A.; Smith, R.F. Winter cover crops increased nitrogen availability and efficient use during
eight years of intensive organic vegetable production. PLoS ONE 2022, 17, €0267757. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.resconrec.2019.104475
https://doi.org/10.1007/s11367-008-0052-6
https://doi.org/10.1111/gcb.14762
https://www.ncbi.nlm.nih.gov/pubmed/31301684
https://doi.org/10.1371/journal.pone.0267757

	References

