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Table 1- The results of variance analysis of the effect of light quality on some biometric traits in L. ledebourii, L. jinghe, and L. dandie
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Figure 1. The effect of light qualities on biometric traits, (A) Regeneration
species, (C) leaf length in species, (B) callus in L. dandie percentage in L. jinghe
and L. jinghe species, (D) root length in L. ledebourii and L. dandie L. jinghe
species, (F) root number in L. jinghe species, (E) bulblet number in the L. dandie
species. Means and L. dandie species, (G) leaf number in L. jinghe and L. dandie

with different letters are significantly different based on Duncan's multiple range
test (at the 5% probability level).
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Table 2- The results of variance analysis of the effect of light quality on some vegetative traits and photosynthetic pigments in L. ledebourii, L. jinghe, and L.

dandie

U el a8 b =Y Jois

&S o

Clio S p G s

BERPS=EY

5l
Mean square

Slag yo

L. ledebourii

L. jinghe

L. dandie

UONEBLIBA JO 30IN0S
Lot anal o)

ip

v (o

1yB1am ysai4
60«

eaJe Jeo]
o { o

e |]1Aydoiojyd
s e

q [1Aydosoyd
s g

11Aydolojyd er0 L
s S

piousiose)
Eyjilaalan

b1am ysai
660«

eale Jea]
R E e

e ||Aydoojyd
s e

q 1Aydosoyd
s g

11Aydouojyo er0 L
s S0

piouajose)
P

1yBram ysai4
60«

eale JeaT]

R E e

e |J1Aydoloyd
s e

q 1Aydosoyd
s q

11Aydouojyo [er0 L
s S0

piousjose)
St

Anpenb 61
Eaamiill

Su /000

suoo

suoo

suoo

suoo

suQo

«0TT0

x9€°0T

*CL'9

xx 6.0

% 690

* [E€

*x 1,00

*9L0°L

SuU09'g

* 690

Su 090

SuceT

lou3

8¢

8000

SE0°0

606'T

190

9T'0

0¢o

LL'T

€60

G20

iZ4Y

ov'e

€99'T

ST00

ND
elon oD ()

€0'TT

89°0¢

ST’y

178474

8G°€E

€0/5¢

85°9G

€C'LS

GE'6E

T¢9€

7865

S7AVASS

08°€T

S

JARPRAS| WS cla..ua D3 sme 5 (Sols e


https://doi.org/10.22034/jpr.2024.8295.3305

VFe¥ o)M‘VAqu- (Q]ﬁ\wu@ﬁ)dm)dkl:fdw_g}idm
FIA-YOD Slmis ¢ iags allis DOI: 10.22034/jpr.2024.8295.3305

(%) 5 03

()

(A)
-i)g.aabﬁab .'albbb
& e
S
S 4 ¢
' &

"-1
2

oD

3 Syl

D oW



https://doi.org/10.22034/jpr.2024.8295.3305

VEVE F o lad FA Al

(Ol ol S5 aloma) aLS (sleta sy aloms

FIAFOO lowios (s Alis

DOI: 10.22034/jpr.2024.8295.3305

™~

ab ® ab Tabc b i ‘b‘bk abe

o

b Juin,ls
[
ER R TR

FFFFTSSS
x S&FF L
2P CankaS

4
35
173
2
n‘ L5
} 1
0.5
0
FFFFTSSS
« SFF P
3 kS
(5
(F)

‘_gl.hb}fjéjd)jzsd\‘dwﬂéub}ﬁ)}ﬂ));uwb?ff‘_;)f ‘51.&@,.:.0.:5};\:—" J.{J:
J5S slgme o L. dandie s L. jinghe slaa S s S <k (o L. dandie ; L. jinghe

sls=s o L. dandie ;L. jinghe slas S 55D Lé, IS slgme o L. jinghe <5 5@


https://doi.org/10.22034/jpr.2024.8295.3305

VEOF O ol A Ul (Ol gl ol G5 aloms) ol (leion sy alms
DOI: 10.22034/jpr.2024.8295.3305

FYA-FOD Do in sy dllie
calite Gy - b e Sl L. jinghe 58 55 155,18 gl se o L. jiNghe © 8 55 S s IS
(42 0 Jlazrl mhans )3) dizen oslie ()l s ssb SOl glalsain 05T elal 5

Figure 2. The effect of light qualities on some vegetative traits and
and L. dandiespecies, (B) photosynthetic pigments, (A) fresh weight in L. jinghe
and L. dandie species, (C) chlorophyll a content in L. leaf area in L. jinghe
species, (E) and L. dandie species, (D) chlorophyll b content in L. jinghe jinghe
species, (F) carotenoid content in L. jinghe total chlorophyll content in L. jinghe
species. Means with different letters are significantly different based on

Duncan's multiple range test (at the 5% probability level).


https://doi.org/10.22034/jpr.2024.8295.3305

(Ol ) ol G alms) aLS (slpiin 53 als

VECE P ol FA W

DOI: 10.22034/jpr.2024.8295.3305

Slayye (5 Silo

Mean square
L. jinghe

FIA-YO0 Dlomis (sl alie
L. dandie , L. jinghe L. ledebourii ,s ,lacssmd Sliv 55 555 o kS 86 (bl s s =Y Jpis

Table 3- The results of variance analysis of the effect of light quality on some phytochemical traits in L. ledebourii, L. jinghe, and L. dandie
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Figure 3. Effect of light qualities on some phytochemical traits, (A) total phenol
species, (B) total flavonoid and L. dandie content in L. ledebourii, L. jinghe
species, (C) antioxidant capacity (DPPH) in L. dandie content in L. dandie
species. Means with different letters are significantly different based on

Duncan's multiple range test (at the 5% probability level).

Tl 5 5 05 e Radls sls e OO G5 53 B S R )5 lasles oS ol 0L Laesls Sl 4 lie
Jsdr) L3 Sl gme Aoy SO dlanl a3 JS 16 (glstmn 5 655 cpl o (Y JK8) S W5 68 ol 21, S5
(=S5 sl o3 Bl s e GRIBI LS B Ol s 2y B sos sl @ b S S mgla p i 5 (F
4 o5 les Cou 68 ol ST BT B b S A5 sl (7 JSE) 3L sl IS 1 (gl soe
A el Ces 4 RBOB20 [les ol S 55 (gl i g L ss) S3L s sl e b
(O JS8) dd edalia W 6558 slasd 3 35 SlenS) T e b
68 Aail 5 Gy

L;lj.ﬂLuz;a.u)}lo@.:}.idj;;sgulﬁfm)u;mduﬂbgNEJQUJSJ«V.MJ&\)QK»\@\L@QQSL;))Q
5L OVF) ol 6 S 513wy 550 cilises Jaes gla 2ol U alislosl Ll 2 55 olS el 5 Ay 55 Ol ks
6l L LB) a5l 3 00 s S |y g laan sl A oS dtes Jelse (CdS 5 CeS) Ly
Wl 0l @By a5 3550 S ARLLT GES i 3 (655 Glacid oy 4 LED sla s
S Sl ol pasia 5 (1F) Lledd G e o 5olr ls S s BB sl Js 4 LLED
2135l S g Lol et iS5 alS el Sl el S5k 5 ALS e Sbnled 03 pege SRB 5 kS
OVF) Col ok L3l oo sla il b S 51 glos 28 il ¢l 2 LED 5 Cilise slagss, Cod OlalS
don Yo by g glaansly Al il s e B 550 5 )8 a8l e3ls QLS (TVA) OLSes 5 (6 S Soladllas
e e el s el Slpds g5 e glacib S5 o S8 S J= pl LU(F) s il 5l

02 2 Slagaly i oy Sypie 5w o andlas 3 alies opl (VP 5 YY) b Koo S e S s


https://doi.org/10.22034/jpr.2024.8295.3305

VEE s FA Al (O] ol s 3 ahmn) oL (sletin sy aloes
FIA-YO0 lois ¢ in g3y Wllia DOI: 10.22034/jpr.2024.8295.3305

«(Y\) Vanilla planifolia Andrews (*'Y) Stevia rebaudiana Bertoni ale> 3| cil sdls 5158 ol alS slad S
.(f+) Musa spp.

g SR Sl S0 Sl 5 S b oS e (S oldad ez 51 S b e gla e ls glasal,
baxls ool ples L. dandie s L. jinghe «58 55 5o 3 pseme 5o ol s ALS &S £ % slie 5ob
by slajarls s LW 5 (S JlOldlas 5 e 5 B slaas dsls OLES e gla 2STW L5 30 cos
Bletilla .(*Y) Stevia rebaudiana Bertoni slax ;S 3 alex 31 Klesls OLis (g 5mn 38 Glao 30, lats 5 S 10 @
.(\¥) Saccharum spp  «(4) Lippia alba (") Achillea millefolium ((¥f) Saccharum officinarum .(\V) ochracea
Ak 5555 Lo S5 Sy SR Sl S5 e NS 2l 5 58 08 38 S e SIS G
Sl L3 35 (RBOB20) 305 5 ol oS5 lass W5 yesdle o5 Ad etalive 33 Lo andlas 3 alis ol (YO)
AL Fge S sl atla ons 4 sds sl el bl s Wil a8 Lo g Fae (65 5B sle 1505 (sl

ol ooy Dladllae 51 (gl 53 &S ol AT el s amalS JSCES (0,0 sl Bl S abiatys
Slaasls (hlesl 3,50 gl sS 5 (17) ol el AS €5 65w i bl o 0T sl 5
05 e ghiade, o mli b llas B S S FW L5 cote DU 0 co ady; b s ady) sl Sl gliade
L, L. dandie 4,5 ;s L b alis piomen Sl Bl 21530 (F4) Musa spp. akex 5 A sd S S s W
U cos L. dandie 458 s axsls g .ol sas (YY) Jatropha curcas 458 s ads, Wl S e R
Lilium oriental hybrid & s, » (¥8) oW Sldlas 5l sl s & mk b S 1 3R80B20 5B R W sla, 5
e o5 gl oS 5 5 sles L. dandie 453 55 b andlas dax 1 gadate Sladlas 53 S e Aol 1y At ol 50
el 03 g1 Fge azmalS 5 035 Rl s W L jinghe €58 3 raees (1) Sl ot asalS 5 055 Shulsl
o35 Jae axealS 3035 Jall s 55 B4 Saccharum officinarum 5 s> «xlas L. dandie <58 55 «opl 5 05Dl
) el

S5t el 5l s <l gl YU Slast 5T ol clls LS 5 Olse 4 (alS sls b ol sl


https://doi.org/10.22034/jpr.2024.8295.3305

VEE s FA Al (O] ol s 3 ahmn) oL (sletin sy aloes
FIA-YO0 lois ¢ in g3y Wllia DOI: 10.22034/jpr.2024.8295.3305

2B 3R 5 ol adlae Loalin (O0F 5 1) Col ansly alS 48 4 5 o0 Sslin 655 slasles 80 oo
Lactuca sativa L. cv. Banchu «(v0) Stevia rebaudiana Bertoni slaai S 55 IS A5 06 5 S kb (glymme il 58l
b S 5 IS b el ey e (V2) Lilium candidum L. 5 ((A) Ocimum basilicum L. «(YY) Red Fire
e (YD 51) ool g 3 8 LS 5 5 sl Sk B3 ln S & e 3 s T LED cod asle
0 O o IS 8 (gl Jialsl e il ot (55158 Dlalllae s 5 Lol il 4l g syl J stens
“ ot 25 S Sl 0k 1SS ien (0N) 3L S (e g G Co) S s s I 15 e a3
() ks 285 S LS 5 i 53 S5 53 cnl e Gl L T 518 Basle S 5 T 518 Ll 5 il

Wy gl Sl Jele S Lp CekS oS sl UL 55 S Glaoles 4 s 55w Glagal s w0
PSS O S g5 e s sl & olals Gl s Sl latd 0555 Bl s plendisnd SLS 5 A5 5 555855
K lsmn 5 iy slaas e 5l (ol 2 Lojinghe <8 55 LW 55 S e ol anlllas mls ol 4l
L. dandie 455 3 plesd i 5 i) slopasld 5l (ol 25 40 2 RBOB20 (g, 5 slass cpizman 33 OLES IS
W5 stdy glagarls bl e mb (ARl lass 53 RBOB20 5 W 5 51 eslizul copl ol i
S50l o slsles ple b anclis o plewd b LS 5

Sl Bl
J}vaﬁ &"J”ﬁjf"‘:‘; prL>- axlllee )‘ g:,q‘w.;- 6‘;; JL‘.’J)‘ &GN eK..i.;lJ )\

aalia

1. Ahmadi, C. K., O. Ghasemi, R. Ebrahimi, H. Moradi, V. Abdosi. 2023. The effect of different light spectra and
culture media on PLB growth parameters of an endangered orchid species (Phalaenopsis pulcherrima) in in-
vitro conditions. Journal of Plant Research (Iranian Journal of Biology), 36(4):332-341, https://doi.org/:
10.22034/jpr.2023.2204.

2. Alvarenga, I. C. A, F. V. Pacheco, S. T. Silva, S. K. V. Bertolucci, and J. E. B. P. Pinto. 2015. In vitro culture of
Achillea millefolium L.: quality and intensity of light on growth and production of volatiles. Plant Cell, Tissue
and Organ Culture, 122(2):299-308, https://doi.org/10.1007/s11240-015-0766-7.

3. Amini, F., S.B. Hassani, F. Bernard. 2023. The effect of LED lights on hairy root induction and the amount of
flavonoids in Onosma pachypoda callus by Agrobacterium rhizogenes. Journal of Plant Research (Iranian
Journal of Biology), 36(4):245-254, https://doi.org/ 20.1001.1.23832592.1402.36.3.3.8.

4. Anonymous. 1996. International Flower Trade show. Flower Auction Marker, Aalsmeer, Holland. 8-12.

5. Arnon, D. I. 1949. Copper enzymes in isolated chloroplasts. Polyphenoloxidase in Beta vulgaris. Plant Physiology,
24(1):1


https://doi.org/10.22034/jpr.2024.8295.3305
https://doi.org/10.1007/s11240-015-0766-7

VFeY Y n)wcr/\.,\.l;'- (Q.ﬁ\‘;ﬂuw) M)‘ﬁgéw}}ld"‘

FIA-YOD Slmis ¢ iags allis DOI: 10.22034/jpr.2024.8295.3305

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Askari, N., Visser, R. G. F., De Klerk, G. J. 2018. Growth of Lily Bulblets In Vitro, a Review. International Journal
of Horticultural Science and Technology, 5(2): 133-143, https://doi.org/10.22059/ijhst.2018.268870.263.
Bakhshaie, M., M. Babalar, M. Mirmasoumi, and A. Khalighi. 2010. Effects of light, sucrose, and cytokinins on
somatic embryogenesis in Lilium ledebourii (Baker) Bioss. via transverse thin cell-layer cultures of bulblet
microscales. Journal of Horticultural Science and Biotechnology, 85(6):491-496,

https://doi.org/10.1080/14620316.2010.11512703.

Bantis, F., T. Ouzounis, and K. Radoglou. 2016. Artificial LED lighting enhances growth characteristics and total
phenolic content of Ocimum basilicum, but variably affects transplant success. Scientia Horticulturae,
198:277-283, https://doi.org/10.1016/j.scienta.2015.11.014.

Batista, D. S., K. M. de Castro, A. R. da Silva, M. L. Teixeira, T. A. Sales, L. I. Soares, M. das Gragas Cardoso, M.
de Oliveira Santos, L. F. Viccini, and W. C. Otoni. 2016. Light quality affects in vitro growth and essential oil
profile in Lippia alba (Verbenaceae). In Vitro Cellular and Developmental Biology - Plant, 52(3):276-282,
https://doi.org/10.1007/s11627-016-9761-x.

Chamani, E.; Wagstaff, C.; Kanani, M. 2020. Phenolics Pattern of Cut H3O Rose Flowers during Floral
Development. Sci. Hortic. (Amsterdam). 271: 109-121.

Cioé, M., A. Szewczyk, M. Zupnik, A. Kalisz, and B. Pawlowska. 2018. LED lighting affects plant growth,
morphogenesis and phytochemical contents of Myrtus communis L. in vitro. Plant Cell, Tissue and Organ
Culture, 132(3):433-447, https://doi.org/10.1007/s11240-017-1340-2.

Daud, N., A. Faizal, and D. Geelen. 2013. Adventitious rooting of Jatropha curcas L. is stimulated by
phloroglucinol and by red LED light. In Vitro Cellular and Developmental Biology - Plant, 49(2)
https://doi.org/10.1007/s11627-012-9486-4.

de Aradjo Silva, M. M., A. L. B. de Oliveira, R. A. Oliveira-Filho, T. Camara, L. Willadino, and A. Gouveia-Neto.
2016. The effect of spectral light quality on in vitro culture of sugarcane. Acta Scientiarum - Biological
Sciences, 38(2):157-161, https://doi.org/10.4025/actascibiolsci.v38i2.31109.

Dutta Gupta, S. 2017. Light Emitting Diodes for Agriculture: Smart Lighting. 1-334 pp.
https://doi.org/10.1007/978-981-10-5807-3.

Farsam, H., Amanlou, M., Amin, G., Nezamivand, G., Salehi, M., Shafiee, A. 2003. Anatomical and
phytochemical study of Lilium ledebourii (BAKER) BOISS., A rare endemic spicese in IRAN. DARU, 11(4):
164-170.

Farsam, H., M. Amanlou, G. Amin, G. Nezamivand-Chegini, M. H. Salehi-Surmaghi, and A. Shafiee. 2003.
Anatomical and phytochemical study of Lilium ledebourii (Baker) Boiss., a rare endemic species in Iran.
Daru, 11(4):164-170,.

Godo, T., K. Fujiwara, K. Guan, and K. Miyoshi. 2011. Effects of wavelength of LED-light on in vitro asymbiotic
germination and seedling growth of bletilla ochracea schltr. (orchidaceae). Plant Biotechnology, 28(4):397—
400, https://doi.org/10.5511/plantbiotechnology.11.0524a.

Gomez, C., C. J. Currey, R. W. Dickson, H. J. Kim, R. Hernandez, N. C. Sabeh, R. E. Raudales, R. G. Brumfield,
A. Laury-Shaw, A. K. Wilke, R. G. Lopez, and S. E. Burnett. 2019. Controlled environment food production
for urban agriculture. HortScience, 54(9):1448-1458, https://doi.org/10.21273/HORTSCI114073-19.

Jeloudar, N. I., E. Chamani, A. Shokouhian, and R. A. Zakaria. 2019. Induction and Identification of Polyploidy by
Colchicine Treatment in Lilium regale. Cytologia, 84(3):271-276,.

Jeloudar, N. I., E. Chamani, A. Shokouhian, and R. A. Zakaria. 2019. Induction and Identification of Polyploidy by
Colchicine Treatment in Lilium regale. Cytologia, 84(3):271-276,.

Jeric oacute, J. iacute n B. B., M. iacute nez E. Eduardo, H. C. V. aacute zquez Jos eacute, and M. R. Victorino.


https://doi.org/10.22034/jpr.2024.8295.3305

VFeY Y n)wcr/\.,\.l;'- (Q.ﬁ\‘;ﬂuw) M)‘ﬁgéw}}ld"‘

FIA-YOD Slmis ¢ iags allis DOI: 10.22034/jpr.2024.8295.3305

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

2016. Effect of LED light quality on in vitro shoot proliferation and growth of vanilla (Vanilla planifolia
Andrews). African Journal of Biotechnology, 15(8):272—277, https://doi.org/10.5897/ajbh2015.14662.

Johkan, M., K. Shoji, F. Goto, S. nosuke Hashida, and T. Yoshihara. 2010. Blue light-emitting diode light
irradiation of seedlings improves seedling quality and growth after transplanting in red leaf lettuce.
HortScience, 45(12):1809-1814, https://doi.org/10.21273/hortsci.45.12.1809.

Kim, S. J.,, E. J. Hahn, J. W. Heo, and K. Y. Paek. 2004. Effects of LEDs on net photosynthetic rate, growth and
leaf stomata of chrysanthemum plantlets in vitro. Scientia Horticulturae, 101(1-2):143-151,
https://doi.org/10.1016/j.scienta.2003.10.003.

Lattanzio, V. 2013. Phenolic compounds: Introduction; Pp. 1543-1580. In Natural Products: Phytochemistry,
Botany and Metabolism of Alkaloids, Phenolics and Terpenes. https://doi.org/10.1007/978-3-642-22144-6_57.

Lee, S.W.; Seo, J.M.; Lee, M.K.; Chun, J.H.; Antonisamy, P.; Arasu, M.V.; Suzuki, T.; Al-Dhabi, N.A.; Kim, S.J.
2014. Influence of Different LED Lamps on the Production of Phenolic Compounds in Common and Tartary
Buckwheat Sprouts. Ind. Crops Prod. 54: 320-326.

Lian, M. L., H. N. Murthy, and K. Y. Paek. 2002. Effects of light emitting diodes (LEDs) on the in vitro induction
and growth of bulblets of Lilium oriental hybrid “Pesaro.” Scientia Horticulturae, 94(3-4):365-370,
https://doi.org/10.1016/S0304-4238(01)00385-5.

Liu, H. K., Y. Y. Chen, T. T. Hu, S. J. Zhang, Y. H. Zhang, T. Y. Zhao, H. E. Yu, and Y. F. Kang. 2016. The
influence of light-emitting diodes on the phenolic compounds and antioxidant activities in pea sprouts. Journal
of Functional Foods, 25:459-465, https://doi.org/10.1016/j.jff.2016.06.028.

Murashige, T., and F. Skoog. 1962. A Revised Medium for Rapid Growth and Bio Assays with Tobacco Tissue
Cultures. Physiologia Plantarum, 15(3):473-497, https://doi.org/10.1111/j.1399-3054.1962.tb08052.x.

Nabipour Sanjbod, R.; Hir, Y.P.; Chamani, E.; Estaji, A. 2023. LED Lighting Influences Germination, Growth, and
Biochemical Indices of Snapdragon. Russ. J. Plant Physiol. 70: 1-9.

Patka, P., Muszy'nska, B., Szewczyk, A., Pawlowska, B. 2023. Elicitation and Enhancement of Phenolics
Synthesis with Zinc Oxide Nanoparticles and LED Light in Lilium candidum L. Cultures in Vitro. Agronomy,
13: 1437. https://doi.org/10.3390/agronomy13061437

Qian, H., T. Liu, M. Deng, H. Miao, C. Cai, W. Shen, and Q. Wang. 2016. Effects of light quality on main health-
promoting compounds and antioxidant capacity of Chinese kale sprouts. Food Chemistry, 196:1232-1238,
https://doi.org/10.1016/j.foodchem.2015.10.055.

Ramirez-Mosqueda, M. A., L. G. Iglesias-Andreu, and J. R. Bautista-Aguilar. 2017. The Effect of Light Quality on
Growth and Development of In Vitro Plantlet of Stevia rebaudiana Bertoni. Sugar Tech, 19(3):331-336,
https://doi.org/10.1007/s12355-016-0459-5.

Scarpa, G. M., M. Milia, and M. Satta. 2000. The influence of growth regulators on proliferation and rooting of in
vitro  propagated  myrtle.  Plant  Cell, Tissue and Organ  Culture, 62(3):175-179,
https://doi.org/10.1023/A:1006409012669.

Silva, M. M. A.,, A. L. B. de Oliveira, R. A. Oliveira-Filho, A. S. Gouveia-Neto, T. J. R. Camara, and L. G.
Willadino. 2014. Effect of blue/red LED light combination on growth and morphogenesis of saccharum
officinarum plantlets in vitro. Imaging, Manipulation, and Analysis of Biomolecules, Cells, and Tissues XIlI,
8947:89471X, https://doi.org/10.1117/12.2036200.

Simlat, M., P. Slgzak, M. Mo$, M. Warchot, E. Skrzypek, and A. Ptak. 2016. The effect of light quality on seed
germination, seedling growth and selected biochemical properties of Stevia rebaudiana Bertoni. Scientia
Horticulturae, 211:295-304, https://doi.org/10.1016/j.scienta.2016.09.009.

Singleton, V. L., J. A. Rossi Jr., and Rossi J A Jr. 1965. Colorimetry of Total Phenolics with Phosphomolybdic-


https://doi.org/10.22034/jpr.2024.8295.3305

VEY OF ojlad A A (O] ol s 3 ahmn) oL (sletin sy aloes
FIA-YO0 lois ¢ in g3y Wllia DOI: 10.22034/jpr.2024.8295.3305

Phosphotungstic Acid Reagents. American Journal of Enology and Viticulture, 16(3):144-158,.

37. Vanisree, M., Lee, C. Y., Lo S. F., Nalawade, S. M., Lin C. Y., Tsay H. S. 2004. Studies on the production of some
important secondary metabolites from medicinal plants by plant tisuue cultures. Botanical Bulletin- Academia
Sinica, 45: 1-25.

38. Wang, G., Y. Chen, H. Fan, and P. Huang. 2021. Effects of Light-Emitting Diode (LED) Red and Blue Light on the
Growth and Photosynthetic Characteristics of Momordica charantia L. Journal of Agricultural Chemistry and
Environment, 10(01):1-15, https://doi.org/10.4236/jacen.2021.101001.

39. Wang, X., C. Li, D. Liang, Y. Zou, P. Li, and F. Ma. 2015. Phenolic compounds and antioxidant activity in red-
fleshed apples. Journal of Functional Foods, 18:1086—1094, https://doi.org/10.1016/j.jff.2014.06.013.

40. Wilken, D., E. Jiménez Gonzalez, A. Gerth, R. Gomez-Kosky, A. Schumann, and D. Claus. 2014. Effect of
immersion systems, lighting, and TIS designs on biomass increase in micropropagating banana (Musa spp. cv.
“Grande naine” AAA). In Vitro Cellular and Developmental Biology - Plant, 50(5):582-589,
https://doi.org/10.1007/s11627-014-9605-5.

Evaluation of regeneration responses and production of phenolic
substances of Lilium species in response to different light qualities
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Abstract

Lilium is a member of the Liliaceae family. Recently, utilization of LEDs has enhanced the
plant growth, yield, and production of the secondary metabolites. This experiment
investigated three species of Lilium, ledebourii, jinghe, and dandie. The experiment involved
exposing the plants to different light qualities, including monochromatic lights: 100% white
(W), 100% red (R), and 100% blue (B), and combinations: 80% red + 20% blue (R80B20),
60% red + 40% blue (R60B40), 40% red + 60% blue (R40B60), and 20% red + 80% blue
(R20B80). The research was carried out through three separate experiments based on a
completely randomized design with five replications. The findings revealed that various
morphological, physiological, and phytochemical characteristics were greatly dependent on
plant species. In ledebourii, W and R lights had notable effects on enhancing root length and
total phenol, respectively. Conversely, other parameters remained unaffected by the light
treatments. Jinghe species exhibited positive responses to W light in many parameters,
including regeneration percentage, leaf and root length, leaf and root numbers, fresh weight,
leaf area, photosynthetic pigments, and total phenol content. In addition, the dandie showed
an increase in callus percentage under the influence of R light. Furthermore, some indices of
the dandie species experienced significant improvements under the R80B20 light, such as leaf
length, bulblet number, root and leaf numbers, fresh weight, leaf area, chlorophyll b, total
phenol and total flavonoid content. Generally, W and R80B20 lights led to enhancements in
various growth and phytochemical characteristics for the jinghe and dandie species,
respectively.

Key words: LED, Lilium, Phenol, Secondary metabolite, Tissue culture.
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