10/12/21 21:44 Ultrasound irradiation effect on photosynthesis and transpiration of aquatic lirium plants: International Journal of Radiation Biology: Vol 9...

. [_]
"-L!? Taylors Francis Online [ ] -

Home All Journals International Journal of Radiation Biology List of Issues
Volume 97, Issue 11

International Journal of Radiation Biology > i
Volume 97, 2021 - Issue 11

51 0 0

Views CrossRef citations to date Altmetric

Original Articles

Ultrasound irradiation effect on
photosynthesis and transpiration of
aquatic lirium plants

José Antonio Calderéon ¥, Jeniffer Yeismar Calderdn, Alejandro Rojas,
Joel Hernandez-Wong, Uriel Nogal, Ernesto Marin, Antonio Gustavo Juarez-Gracia,

Gabriel Pefia-Rodriguez & José Bruno Rojas-Trigos ..showless
Pages 1617-1623 | Received 15 Feb 2021, Accepted 28 Jul 2021, Accepted author version posted online: 17 Aug 2021,

Published online: 23 Aug 2021

’ '.) Check for updates

66 Download citation https://doi.org/10.1080/09553002.2021.1969049

i

Sample our -
Medicine, Dentistry, Nursing
& Allied Health Journals

=> 5ign in here to start your access
to the latest two volumes for 14 days

EDITINGSERVICES

MEW

Save time '

and get support
With o new Sclentinc

gaiting sErvice Gﬂ.i;m{lm.

SDG

https://mww.tandfonline.com/doi/figure/10.1080/09553002.2021.19690497scrolI=top&needAccess=true 112

A,
£ =
.~


https://www.tandfonline.com/action/showCart?FlowID=1
https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/toc/irab20/current
https://www.tandfonline.com/loi/irab20
https://www.tandfonline.com/toc/irab20/97/11
https://www.tandfonline.com/toc/irab20/97/11
https://www.tandfonline.com/toc/irab20/current
https://www.tandfonline.com/action/showCitFormats?doi=10.1080%2F09553002.2021.1969049
https://doi.org/10.1080/09553002.2021.1969049
https://www.tandfonline.com/author/Calder%C3%B3n%2C+Jos%C3%A9+Antonio
https://www.tandfonline.com/author/Calder%C3%B3n%2C+Jeniffer+Yeismar
https://www.tandfonline.com/author/Rojas%2C+Alejandro
https://www.tandfonline.com/author/Hern%C3%A1ndez-Wong%2C+Joel
https://www.tandfonline.com/author/Nogal%2C+Uriel
https://www.tandfonline.com/author/Marin%2C+Ernesto
https://www.tandfonline.com/author/Ju%C3%A1rez-Gracia%2C+Antonio+Gustavo
https://www.tandfonline.com/author/Pe%C3%B1a-Rodr%C3%ADguez%2C+Gabriel
https://www.tandfonline.com/author/Rojas-Trigos%2C+Jos%C3%A9+Bruno
https://www.tandfonline.com/action/clickThrough?id=5944&url=%2Fr%2Fsubjectsample-medicine&loc=%2Fdoi%2Ffigure%2F10.1080%2F09553002.2021.1969049%3Fscroll%3Dtop%26needAccess%3Dtrue&pubId=54963013&placeholderId=1074&productId=1844
https://www.tandfonline.com/action/clickThrough?id=111054&url=https%3A%2F%2Fwww.tandfeditingservices.com%2Fservices%2Fscientific-editing-services.html%3Futm_source%3Dbanner%26utm_medium%3Dbanner_ad%26utm_campaign%3DJQK24101&loc=%2Fdoi%2Ffigure%2F10.1080%2F09553002.2021.1969049%3Fscroll%3Dtop%26needAccess%3Dtrue&pubId=54963013&placeholderId=101373&productId=106545
https://www.tandfonline.com/action/clickThrough?id=110750&url=https%3A%2F%2Flibrarianresources.taylorandfrancis.com%2Fproduct-info%2Fdigital-products%2Fonline-resources%2Fsdgo%2F%3Futm_source%3Dwebsite%26utm_medium%3Dbanner%26utm_campaign%3DB013414_er1_4lb_6dp_d658_tfogoal3sdgofreetrialform&loc=%2Fdoi%2Ffigure%2F10.1080%2F09553002.2021.1969049%3Fscroll%3Dtop%26needAccess%3Dtrue&pubId=54963013&placeholderId=101374&productId=1844
https://www.tandfonline.com/
https://www.tandfonline.com/action/showLogin?uri=%2Fdoi%2Ffigure%2F10.1080%2F09553002.2021.1969049%3Fscroll%3Dtop%26needAccess%3Dtrue
https://www.tandfonline.com/action/registration?redirectUri=%2F

10/12/21 21:44 Ultrasound irradiation effect on photosynthesis and transpiration of aquatic lirium plants: International Journal of Radiation Biology: Vol 9...

CAVLLNE | T

Taylar b francs waoport P Sosiinatie Dusdoprend Goals

w 3 600D HEALTH
AND WELL-BEING
Request a Free Trial Today

Abstract

Purpose

To find possible causes of the photobaric response decrease in photoacoustic
measurements on Aquatic Lirium plants after ultrasonic irradiations reported

elsewhere contributing to understanding the effect of ultrasonic irradiation on
them and searching for environmentally friendly methodologies to control this

weed.

Materials and Methods

The plants were extracted from their natural habitat in Xochimilco water canals,
Mexico City. The irradiations on the plants were carried out to 2 hours exposure
time, 17 kHz frequency, and 30 W x 4 output power. We used the photoacoustic
spectroscopy technique at room temperature in the range of 400-750 nm to

analyze the optical absorption response of photosynthetic pigments before and
after ultrasonic irradiations. To monitor the leave transpiration rate, we used an
LI-COR 6400XT portable system, expressed in units of mols H,O per second per

unit area of the leaf surface.

Results

We obtained a significant decrease of the chlorophylls bands amplitude in the

photoacoustic spectroscopy spectra and a drastic reduction in the leaves
https://mww.tandfonline.com/doi/figure/10.1080/09553002.2021.19690497scrolI=top&needAccess=true 2112
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transpiration rate of irradiated plants that depends on the time elapsed after
irradiation. Remarkable physical changes in the leaves and petioles of the

irradiated plants were observed with the naked eye.

Conclusions

A significantly decreasing photosynthesis and transpiration in the leaves of the
irradiated lirium plants were obtained. Together with the observed physical
changes in the leaves and petioles, these results suggest an alteration in the
water transport and the overall gas exchange mechanisms affecting the
irradiated leaves' transpiration and photosynthesis processes that agree with the
photobaric response decrease reported elsewhere. Due to the fundamental role
of stomata in these mechanisms, it is suggested, as a possible cause, that the
ultrasonic-induced disruption of stomata's mechanical operation by guard cells
prevents them from performing their function normally. A hypothesis to be

confirmed in future studies, for which a line of action is proposed.
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