Iranian Journal of Horticultural Science el SLEL
Vol 52, No 2, Summer 2021 (461-471) “”J < C r’"&
DOI: 10.22059/ijhs.2020.298413.1771 G-V () 1F e lli 5o Y 850

EUsi £ s K3 59991 5099 390 Dlho  LED 399 Lilieo (Sbcinb 36

Fonodigh dlfuze § " Ol juw Lo yurezxe T by b B S dtaae
Ol 5,8 g 035 g ol&Kils (g5, 9LaS 0uSCiils ol 5 Hlskinl (g 2S5 (g gmmidls £ 5 ¥ o
Ol Olgho! Olghuo! amims oKiils (63, 5LaS 2usiiSls ¢ luiils ¥
QAR PR SRR A WAL AR SEY 1))

ol

Sl 29513 DS 51 o 50 (gla iz 0k 18 150 OLelins el Sl T on laty (g3lal 35,0 b s o5l 508 29,05 OLLS
@il gl ol BLE YU og)0s 5 (ol Coeal @ ax g b Lgd 0 0313 B, o8 e 4 Vb Gk, 5b aa &S
J'| LED 5 Gt 6“).9" J" oolanal e Q\:.Dbu BE .\:.b&' ui.:‘}ﬂ 6‘}'.‘ ‘_ﬁ__,a ‘5\.M‘9.:i ‘54,;)&.3 W ISL) U‘_,.a.h u\f.\...s “2“}:
S cald B b Lol Gaied (bl e Sl 003 5 BL OV e W5 LRI s g sl Sl dkes
bow i cou AL LS iagh onl s el e dp g S ghin (Fsone plni (855 w3 Shas 5 55 At
Jaly d‘}bu dwgk?u}w)‘,b g_,.N )}3}:}} LED 6\.&;_,.»& J" eJuﬁ&lu g.&:ﬁ..a ‘di}}a}; ..,:S,? ‘;ﬁi Lj‘)j 2‘5)‘,3
AT 0230l b Ad el Jlu 53 55 5K 4w b (ol SUlS b &) i a3 bl dd esls s p
Loolor ol o3 (o5 Slalaos g Guld )3 sk gy p il S5 nidsisge Sliv 5 o8 sl e
dglis ol S sl g S ae Slis Ol (o %S Sl A 558 4 e (o8 dases 5 (Sl 5 55 Slas o i gl SIS
S oSNl amlie Loy 5 adlas 3,50 Slivo S L 5l Jgene ln @ o iy 5 il Pl slaa ol 0L L Sl
Slow plo 4 Sl 505 5 5 SBIE (655 ke 55 Jsems gl 5 i gl A3y (5 Sl 5 ko 5 45 ol
wh‘,& BL C\.’JJ A.'»‘,f Aw .L_J‘,.'»' ‘5|J._0 g\;’d}' RS ] Ji}}af; E,._S;;Ju,i ‘_;LA)‘,S s olEs @Lﬁ t‘,a.".u BLITY] ‘_;J‘,S

A}.ﬁ‘tbua LED )}5 )" AAL@'Q&'@

.‘;\i-;‘g) c&&i&}jb}j (5 it 28 gg\.:.a\..u nbﬂ" gdx 6-\“6‘503‘5

Effect of light emitting diodes irradiation on morpho-physiological traits of three
Mentha Spp.

Mostafa Khazaei', Fariba Rafiei*’, Mohammad Reza Sabzalian® and Sadollah Houshmand*
1,2, 4. Ph. D. Candidate, Assitant Professor and Professor, Faculty of Agriculture, Shahrekord University, Shahrekord, Iran
3. Associate Professor, College of Agriculture, Isfahan University of Technology, Isfahan, Iran
(Received: Mar. 2020 - Accepted: Jun. 20, 2020)

ABSTRACT

Medicinal plants have long been recognized as valuable sources economically and pharmacologically. The family of
Lamiaceae comprises a wide range of plants, which are commercially cultivated for their medical usage. Due to high
marketability, producers continually investigate to maximize yield and productivity of these plants. Photoregulation is an
effective strategy to improve productivity of plants. In the present work, we have studied the effect of different LED light
treatments on morpho-physiological response of three different mint species including mint, peppermint and pennyroyal
plants. The light treatments included red LED, blue LED, combined red and blue LEDs, and white emitted from fluorescent
or LED lights in different growth chambers. A greenhouse environment was also considered and served as the control. The
experiment was conducted in a completely randomized design with three replicates in two consecutive years. The results
indicated a significant difference among the light treatments regarding all morpho-physiological traits. Red and red-blue
LED as well as greenhouse led to maximal fresh and dry biomass (yield), whereas white LED caused the least performance.
Mean comparisons showed that that peppermint and pennyroyal were superior as compared to mint, for all studied traits.
Mean comparison interaction effect of species and environment showed that peppermint and mint had the greatest fresh
biomass under greenhouse and red-blue LED. In conclusion, red LED and combined red and blue LED were the best choice
for production in three mint species using LEDs in vertical farming systems.

Keywords: Artificial light, fresh and dry weights of shoot, pennyroyal, Lamiaceae.
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Table 1. Analysis of variance of the effects of light environment (Env.), year, and plant species (plant Spp) on some

morpho-physilogical traits of mint, peppermint and pennyroyal
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Year 1 48597 8117 4.197 35537 265~  39.87 105" 207 010"

Rep (year) 4 106 202 0.15 293 14.8 238 7.74  0.029 0.01

Env. 5 25457 1257 0.96" 1233" 7917 1417 193" 0307 0.06™

YearxEnv. 5 2847 1147 047" 4277 19.9" 401" 7777 013" 0.02"

Rep (yearxEnv) 20 56.3 179 013 45.8 4.25 151 193 0.08 0.01

Plant Spp. 2 2350™ 4337 326" 8297 401" 4257 3377 025" 0.04"

Yearx Plant Spp. 2 14477 118" 0567 24257 89.1" 376" 119" 0.0"  0.01"

Env.x Plant Spp. 10 140" 6217 0557 1837 458" 262" 448" 0.02"™  0.002"*

Yearx Env. x Plant Spp. 10 217" 63.3™ 010" 555" 7.07" 211" 29.8™ 0.09"  0.01™

Error 48 674 194 011 41.6 434 223 1725  0.06 0.01
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n.s, *, **: Non-significant and significant difference at <0.05 and 0.01, respectively.
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Table 2. Mean comparison for the effect of different light environments on on some morpho-physilogical traits of
mint, peppermint and pennyroyal
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Fluorescent 488> 11.7% 056"  24.2° 4.41° 322°  342° 0.94° 0.34° 0.25®
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Means with similar letter in each column, are not significantly difference (0<0.05) based on Least Significant Difference (LSD) test.
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Table 3- Mean comparison of mint, peppermint and pennyroyal for some morpho-physiological traits
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Means with similar letter in each column, are not significantly difference (0<0.05) based on Least Significant Difference (LSD) test.
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Figure 1. The interaction effect of Plant Species<Environment on plant’s height, stem number, number of stolons,

shoot fresh weight and leaf greenness, respectively. Means with similar letter, are not significantly difference
(0<0.05) based on Least Significant Difference (LSD) test.
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