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Abstract
The effect of different LED light treatments on nutrient concentration and leaf gas exchange in Brassica chinensis was
performed in this study utilizing Internet of Things (IoT) technology as remote monitoring system. Brassica chinensis
were grown under four different light treatments and have been used as light source. The experiments were
conducted namely T1 (continues light; 24 h lights), T2 (pulse lights: 1 h lights 15 minutes darks), T3(various light
intensities) and T4 (continues lights + Far red). The observation of nutrient concentration and activity leaf gas
exchange plants were analyzed. An intelligent system using embedded system has been developed to automate the
LED control and manipulation. The system is able to analze on data and monitor the environmental parameters of the
plant factory on line via internet. The result shows that the system is stable and has a significant referential in the area
of plant factory or indoor farming system. Based on the overall result, Continues Light (CL) gave a high impact
towards Brassica chinensis growth. Therefore, combination CL and Far red also enhanced the plant nutrient
concentration and the activity of leaf gas exchange. © 2018 IEEE.

Author keywords
Indoor Farming Intelligent Control Farming LED Light Spectrum Plant Factory

Indexed keywords

Engineering
controlled terms:

Gas plants Intelligent systems Internet of things Light emitting diodes Nutrients

Engineering
uncontrolled terms

Environmental parameter Indoor Farming Internet of Things (IOT) Leaf gas exchange

LED lights Nutrient concentrations Plant factory Remote monitoring system

Engineering main
heading:

Monitoring

Funding details

Funding sponsor Funding number Acronym

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

2018 IEEE 5th International Conference on Smart Instrumentation, Measurement and
Application, ICSIMA 2018
11 April 2019, Article number 8688795
5th IEEE International Conference on Smart Instrumentation, Measurement and Application,
ICSIMA 2018; Songkla; Thailand; 28 November 2018 through 30 November 2018; Category
numberCFP18YAG-ART; Code 147490

Harun, A.N.a  Ahmad, R.b  Mohamed, N.b  Abdul Rahim, A.R.b  Khan, S.c  

a

b

c

 View references (13)

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

0 Citations in Scopus

0 Field-Weighted

Citation Impact

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

, 
(2014) Scientia Horticulturae

,  ,

(2016) Acta Horticulturae

, 
(2012) Acta Horticulturae

  

Find more related documents in
Scopus based on:





Set citation alert ▻

 ▻Set citation feed

Growth and morphological
response of cucumber seedlings
to supplemental red and blue
photon flux ratios under varied
solar daily light integrals

 Hernández, R. Kubota, C.

Growth and morphology of
vegetable seedlings under
different blue and red photon
flux ratios using lightemitting
diodes as sole-source lighting

 Hernández, R. Eguchi, T.
Kubota, C.

Tomato seedling growth and
morphological responses to
supplemental LED lighting
red:Blue ratios under varied daily
solar light integrals

 Hernández, R. Kubota, C.

View all related documents based
on references

https://www-scopus-com.ezproxy.um.edu.my/home.uri?zone=header&origin=searchbasic
https://www-scopus-com.ezproxy.um.edu.my/results/results.uri?sort=plf-f&src=s&st1=The+effect+of+different+light+treatments+on+nutrient+concentration&st2=&sid=a13fbdd37309e004479cfd43d6438251&sot=b&sdt=b&sl=73&s=TITLE%28The+effect+of+different+light+treatments+on+nutrient+concentration%29&offset=1&origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1109%2fICSIMA.2018.8688795&locationID=1&categoryID=4&eid=2-s2.0-85065029503&issn=&linkType=ViewAtPublisher&year=2019&origin=recordpage&dig=511e5009048622f3dd1f0cc0e8c27307&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=56102099800&amp;eid=2-s2.0-85065029503
mailto:anizar.harun@mimos.my
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=57200986655&amp;eid=2-s2.0-85065029503
mailto:robiahahmad@utm.my
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=26422450900&amp;eid=2-s2.0-85065029503
mailto:norlizam@utm.my
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=57192061111&amp;eid=2-s2.0-85065029503
mailto:rahmanar@utm.my
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=57208527939&amp;eid=2-s2.0-85065029503
mailto:sheroz@iium.edu.my
https://www-scopus-com.ezproxy.um.edu.my/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85065029503&theme=plum-scopus-theme
https://www-scopus-com.ezproxy.um.edu.my/results/rss/handler.uri?citeEid=2-s2.0-85065029503
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84901318964&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=The+effect+of+different+light+treatments+on+nutrient+concentration&st2=&sid=a13fbdd37309e004479cfd43d6438251&sot=b&sdt=b&sl=73&s=TITLE%28The+effect+of+different+light+treatments+on+nutrient+concentration%29&relpos=0
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=36086195700&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=7006773922&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84973657606&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=The+effect+of+different+light+treatments+on+nutrient+concentration&st2=&sid=a13fbdd37309e004479cfd43d6438251&sot=b&sdt=b&sl=73&s=TITLE%28The+effect+of+different+light+treatments+on+nutrient+concentration%29&relpos=1
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=36086195700&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=56844683500&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=7006773922&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84870614225&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=The+effect+of+different+light+treatments+on+nutrient+concentration&st2=&sid=a13fbdd37309e004479cfd43d6438251&sot=b&sdt=b&sl=73&s=TITLE%28The+effect+of+different+light+treatments+on+nutrient+concentration%29&relpos=2
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=36086195700&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=7006773922&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85065029503&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments


References (13)

Funding sponsor Funding number Acronym

Foundation for Fundamental Research on Matter 4F144

Ministry of Higher Education, Malaysia

Funding text
ACKNOWLEDGMENT This research was supported by the Fundamental Research Grant Scheme Vot (4F144) and GUP
Tier 2 Vot Q.K130000.2601.15J23 under the Ministry of Higher Education (Malaysia). The authors would also like to
express gratitude to Universiti Teknologi Malaysia Kuala Lumpur for providing the place and equipment to complete
the experiment. Gratitude is also expressed to Elite Scientific Instruments Sdn. Bhd for the technical support in term
of using LI-COR Bioscience’s technologies throughout this research.

Barta, D.J., Tibbitts, T.W., Bula, R.J., Morrow, R.C. 

 
(1992) Advances in Space Research, 12 (5), pp. 141-149.  . 
doi: 10.1016/0273-1177(92)90020-X 

Massa, G.D., Kim, H.-H., Wheeler, R.M., Mitchell, C.A. 

 
(2008) HortScience, 43 (7), pp. 1951-1956.  . 

Morrow, R.C. 

 
(2008) HortScience, 43 (7), pp. 1947-1950.  . 

Schuerger, A.C., Brown, C.S., Stryjewski, E.C. 

 (Open Access)
 
(1997) Annals of Botany, 79 (3), pp. 273-282.  . 

 
doi: 10.1006/anbo.1996.0341 

ISBN: 978-153866288-5
Source Type: Conference Proceeding
Original language: English

DOI: 10.1109/ICSIMA.2018.8688795
Document Type: Conference Paper
Sponsors: Toyota Tsusho Nexty Electronics (Thailand) Co., Ltd.
Publisher: Institute of Electrical and Electronics Engineers Inc.

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1

Evaluation of light emitting diode characteristics for a space-based plant irradiation
source

Cited 122 times

View at Publisher

2

Plant productivity in response to LED lighting

Cited 321 times

View at Publisher

3

LED lighting in horticulture

Cited 282 times

View at Publisher

4

Anatomical features of pepper plants (Capsicum annuum L.) Grown under red light-
emitting diodes supplemented with blue or far-red light

Cited 170 times
http://aob.oxfordjournals.org/

View at Publisher

 ▻Authors  ▻Keywords

https://www-scopus-com.ezproxy.um.edu.my/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=6034598884df45f0660e4b53aabd4195&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85065029503%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85065029503
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-0027106106&origin=reflist&sort=plf-f&src=s&st1=The+effect+of+different+light+treatments+on+nutrient+concentration&st2=&sid=a13fbdd37309e004479cfd43d6438251&sot=b&sdt=b&sl=73&s=TITLE%28The+effect+of+different+light+treatments+on+nutrient+concentration%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85065029503&refeid=2-s2.0-0027106106&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2f0273-1177%2892%2990020-X&locationID=3&categoryID=4&eid=2-s2.0-0027106106&issn=02731177&linkType=ViewAtPublisher&year=1992&origin=reflist&dig=af8b801347dd76015646fbe41a693597&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-57049129934&origin=reflist&sort=plf-f&src=s&st1=The+effect+of+different+light+treatments+on+nutrient+concentration&st2=&sid=a13fbdd37309e004479cfd43d6438251&sot=b&sdt=b&sl=73&s=TITLE%28The+effect+of+different+light+treatments+on+nutrient+concentration%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85065029503&refeid=2-s2.0-57049129934&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=http%3a%2f%2fdx.doi.org%2f10.21273%2fhortsci.43.7.1951&locationID=3&categoryID=4&eid=2-s2.0-57049129934&issn=00185345&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=a2e9d0db62e5a53c35fbfd6781d4f0c6&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-57049180834&origin=reflist&sort=plf-f&src=s&st1=The+effect+of+different+light+treatments+on+nutrient+concentration&st2=&sid=a13fbdd37309e004479cfd43d6438251&sot=b&sdt=b&sl=73&s=TITLE%28The+effect+of+different+light+treatments+on+nutrient+concentration%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85065029503&refeid=2-s2.0-57049180834&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=http%3a%2f%2fdx.doi.org%2f10.21273%2fhortsci.43.7.1947&locationID=3&categoryID=4&eid=2-s2.0-57049180834&issn=00185345&linkType=ViewAtPublisher&year=2008&origin=reflist&dig=58ea1140985fc80f520e706c40b4ce38&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-0030901135&origin=reflist&sort=plf-f&src=s&st1=The+effect+of+different+light+treatments+on+nutrient+concentration&st2=&sid=a13fbdd37309e004479cfd43d6438251&sot=b&sdt=b&sl=73&s=TITLE%28The+effect+of+different+light+treatments+on+nutrient+concentration%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85065029503&refeid=2-s2.0-0030901135&src=s&origin=reflist&refstat=core
http://aob.oxfordjournals.org/
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1006%2fanbo.1996.0341&locationID=3&categoryID=4&eid=2-s2.0-0030901135&issn=03057364&linkType=ViewAtPublisher&year=1997&origin=reflist&dig=6ff92e12fe99a2b67e62a6065ca424db&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85065029503&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85065029503&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments

