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Improving the Flower Quality of Gerbera (Gerbera jamesonii ‘Bayadere”)
Using LED Light and Foliar Application of Calcium Chloride
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Fig. 1. Plants grown under 100% red (A), 100% blue (B), and 70% red + 30% blue (C) LED lights and control
plants under natural sunlight (D). The light spectra produced by LED lights (E-G) and sun (H) are shown
in graphs.

b 5 5 dals GlalS 5 (@) Ll A¥e + 2B UV 5 () LI TV () je B AN g 5 aidbas) lalS <) S
o 03l tales jlaga B 15 (2) w5 5 (=) LED (sloaY g oasiadsi (655 slocies (0) a0 jo>

wladl ol gy p d 0 5 V0 ) /B Gho clale ez 50 peedS WIS (S (A skoe b pendS 9256 S
SV sl 4 GllS cpgere jo ol pll LSS g, Ve alol 4 g caies 5 4zl gl saalie oy Sl eedS
29 59, YA Gialejloyso JS ot (S (il sl
iy 99 o b ad Sl Ll sy5e la Shy g Cdloy @ 4 lad e @b S ilesl Jsb o
aBlo jhad 5 Jsb (5 Jled otes (o) salh Gl Lol a8 S Sl s clly el Gl & S slaez »
Sudlo g 0)93 Ll )3 ad (s pSoslal (SIS 5 0jg 5 eamals Ble 5 (59 (31U B (S5 o5 ShaB conials
ahyy F 0398 S P 0is oSy b Sy Job oS et boli gy G SRy 5 Wad g sleer baiy S

Vo


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.5.7
http://journal-irshs.ir/article-1-578-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1401.23.3.5.7 ]

Ohlen 5 Ly,

bl s9bTs

ol 556 T, izl e 1S5 ¥ ol LS olo ity b B 4o 5 GsSB T) oy &5 4 0l toleg]
51 oolatul b osls (5Lel (555Tg 090 prbas jlaz )0 el WIS 5 b Joloe g0 ;551 § mhaws 4w 0 LED 55
Al bl 10 Jloia | maw jo SSls slasals i 9051 b esls 1 .Kile dvslie 3 SAS 9.1 (5 Ll l580s 5

9y s S 39
S siae 6)LJ Sl S Job w LED esiae jo5 ol yil doosls il jlg a5 ) ol s @ el g ag L

adoy 5 055995 2 P 039S e « Sy led ply )l gme Pl il mdS WIS g 598 S o blie jo o

XN

@y 50 8 0 pedS WIS L L Jolme g (oS S 55 sled 50 (LS j0 00 Vo) S jleds o i aS ol (LS
;h‘)lfl.)jd.\..ﬁl: u*’)ﬁ)’ blzlf@“b)y)})JMOMLM @L{bLf)é (alﬁf).b Sde A) 5).: )Lo...u d).aao.f MT Cawd

A JS5) s 3 slme 2 53 05 ) S

asls ok L L ] aals e L L PR
25 Control Red Blue Red+Blue 140 Control Red Blue Red+Blue
- a
= - 12
E o~ 120 A
ki g 100 - o
5 2 - b b
DA s o b b~ LY
A T = - e o 4
5y AL - . = T
6 & ] b b
N 510 4 v o2 P . c
M= = < T c ¢
%3 0T ——e—t——t
S 5 51 ¢ ¢
z =20 4 C ¢
0 + ; t + 0 |
0 0.5 1 1.5 0 0.5 1 1.5
(A) af Gl 2 p5) S 1S glaclale ®B) < (5 2 250 el 2l IS slaclale
Concenrtrations of calcium chloride (g/L) ’ Concentrations of calcium chloride (g/L)
asll P o - aaly joy] AL L
350 Control Red Blue Red+Blue Control Red Blue Red+Blue
_ 160 T+
o 300 + —
= - 140 +
n 2 a5 4 w = 120
2 = =
W= a0 4+ 2 ey 100
X = - N = 80 +
YT oas0+ P Z
ks 7= e+
5 10 1 g a4t
50 + ST
0 t
0 -
0 0.5 1 15 0 0.3 : 5
(©) - (e 30 p5) oS IS lacdile D) = G 39 05 oS IS (slocdale
Concentrations of calcium chloride (g/L) Concentrations of caleium chloride (g/L)

Fig. 2. Interaction effects of different light spectra and foliar application of calcium chloride on the number of
leaves (A), leaf area (B), leaf fresh weight (C), and root fresh weight (D) of Gerbera jamesonii
‘Bayadere’.
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Fig. 3. The effect of different light spectra on the leaf length (A) and foliar application of calcium chloride on
the length of flower stem (B) of Gerbera jamesonii ‘Bayadere’.
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Fig. 4. Interaction effects of different light spectra and foliar application of calcium chloride on the diameter of
flower stem (A, B), neck diameter (C, D), and capitulum diameter (E, F) of Gerbera jamesonii
‘Bayadere’.
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Fig. 5. Interaction effects of different light spectra and foliar application of calcium chloride on the number of
flowers per plant (A, B), fresh weight of flower stem (C, D), and fresh weight of capitulum (E, F) of
Gerbera jamesonii ‘Bayadere’.

Wl 3,5 Sl (o i) soaalS aile Jhd oS WIS S 25U ele 5 e cilihe slacab iiSen, -0 S
(Gerbera jamesonii ‘Bayadere’) 1,3 (z «&) (2315 ;had 4 (& «o) eainals

fva


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.5.7
http://journal-irshs.ir/article-1-578-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1401.23.3.5.7 ]

Ohlen 5 Ly,

oeelS 1) sauaals aBle Lies i Canilyl pndS 5 (Soian o8 ol 0 )5 da 1 Sl anglie ol ulul

FOINY) diin Widgeis Cdlyyo comndS alidl mn g 0Bl )9, A b (o8 5 a4 SIS caunals adle aws

b o e S M0 cdal 4 S LIS (S B dslxe 5 oS5 58 )8 beblie jo il ) hes (e (a0
(F ) a saslice (4,0 YITD) oaunals ddlu s aiS g 28l iol58l sasmals adle alSuiul

& ey —O— o —A— ] B 558
Control Red Blue Red+Blue

e

odiaals 4Bl ies

Flower stem bending (degree)

il 52 £55) oS IS (slocile

Concentrations of calcium chloride (g/L)

Fig. 6. Interaction effects of different light spectra and foliar application of calcium chloride on the flower stem
bending of Gerbera jamesonii ‘Bayadere’.

(Gerbera jamesonii 1,55 ooceals 4l ey peedS WIS 5 5L Jsloe g 5o calizie glocad uSon s S51-F IS
Bayadere”)

ol it &jg0 4 peadS WIS (S (LSbJsle 9 LED (egran j55 08 a5 by (las 5l aslllan
S oled 5Nk (gas; S Ol Sl iSe ssue |, “Bayadere” o8 (Sau 13 o2l 5 otess s S s
4 Sl Y g ¥ Y0 i a aendS WIS 5 (2 508 S 88 Slopes 205 L S 5 035 9 S gl
N oS 39305 Galidl & e 5y e 5 led GRIBI L pandS 5 (gimn s scnlplis Sl olas 58l sl
3 ke 5 (s ol plas Rl S ek 508 553 50 aSs sba (28,5 )18 59 b n s S Jsb (Jlie o
35 renedS 08 pae g (aeb o balpd o ata; 5 (s 2l V5l Gl S 9 08 9 Olegen slecs

+ 78) 5255 59 LLED slacaeY ilei oo J 58] GlalS goi g 0 a5 ol aos Jalse o yoten 5 (S0 )95
5 ool o S (555 sl o 55 (1) s ol e 5wl i lp (eshan 59 @l (nedes Sl (S
2l lbaiSl (ad Sy g el 2 (2l e Sl Wlgi oo Rl cnl Sde amsgo I LS 03gitn ) 5 S han
3 psS 5l )8 Gowi S (b o 4 (V) o)ls (R 5 jiigtd 5 iz, ol 5k 2 2l s el 2 09
Ol )l g 5l 51 (S a8 aims oo Ghalidl 1) obS god g 0y i g0 Sy 508 558 bawgs a5 HYS ()3 (g5lu Jlsd o,
Sy g IS dnagi ol 5l g 0ad olS egiCumn ) (Al g dy w508 98 cmizmed (TA) WSl oe (39505 e Gl
5 ol LED g5 oS 5 a5 bl 5l ams (aldl 1) jiwgnd ollS g 5 nSIl JUil g imimgd <o b Wil g0 Sy 5
Sy 50 piier Gl a5 85 Al (g oe el 89,15 9 035 IS SledilaSS; pde b b plges (055 508
oS gt slocallad o (ualiEl sl g dulyd enl® o a2l + 508 558 S g olS eogiceny 5 (oa,
AY) ol ol Sy Jobo rolidl o1y 51 in 0,8 o5 aS Sl 0ol (5,138 (VD) auil

fA-


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.5.7
http://journal-irshs.ir/article-1-578-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1401.23.3.5.7 ]

w3 Tl ) S CedS 05

S 55 il i 1, Ll sloy, LS5 sl e o i o5 a3 e i oLS 3 tlyas, adllae s
P Ay, 0 g eliade,; S e ) et G Wl ce pljads; wo slaige s pedplie jo SIS L 508 4 aS
yeb 4 e it glacoaS oyl Bl ass, ab, s € b painss jobo a4 joi a5 0 (V) all atils ouge

b |y ada;y ged g 0l g AINS STty S5 0 LB slag) ole LS slagsessr 65 (ol b et
Lt ool (ol g yiion Fimgid o)luS oy Gl ol Sl s 8 ol (2 ghan Ho8 (il 2 98 (1) siales o
ool oo SaS Al ) i god g A &

S SHhsbre iged gl aidu sgne ) OBLS 60l layel )l Wl oo S )8 45T el oad ()15
e 3 3 o5 S5 s Gpman polie | Ss el (1) ol 0 5 s Gl 1 e 5, 55 S 1S
3 oo i« BLS Lo g S gu o @l slas SIS cle a4 aS il o LS sleaisl o)ls )0 S92 ee yolis
13 5 ot e 5 ML s 53 S (it et 38 5 AT 035 2 5 Sl LS kS
LS Sa9m,58 b Lari e et ol 52 e & ol el 5 313 S 5 S5l sLS (5505 5 3,
L @l Jslome ofy 51 T (el cpaie (al 08 S @ azgi b (V) el oy 4l glasly g sloolas ) ool o
polis i 5 ponlh S e ilas K o] 55 ke e i oS 53 5 2 Jsbne
Dgdige S8l oS laugi gt sl gt 5 ol S @ oS wes RIS ais Sl 5 led Wlgi e 2138
A) Sl 00 0313 Copns GMISL drngs g i )3 (2108 pate (pl B 4 S e RIS pedS Sue S
399,y Jb 5o laptan po jled (st g ala) (x5 adgl Slaptan o 9o )3 LIS b S paie S5 9
ot (V1) 3,13 oo p dlia ) e (655 JSCS )0 (sonfilas (RS ) il 50 B Joro (onnd DD ol
SF sl o Sl (Son oS 205 0 Gy 50 Ay (Bpae D508 50 Gl CengipendS slaaiss o Cunl oud
omedS S0l Jslome a5 0503l Olg g0 ez 50 (VF) Wbl ady ) Coas 4 (ke Olge 5 (2,5 wiile e @l arass
S g ad; S aile wad el Jlo y0 5 Glez glacdl jo slaiSl o)l LSS 4 mendS LSy el o
SOLS 95 5 oS oogiceny s alil (T Az a5 aas oo Gl oS 5 aty) wdy o JLs 4 g 0090l S s
ool (28 Al o 40 99)5 10 558

lolod ;56 ;b anlllas 3500 105 QLS () kS 5 5 4 bgrpe sla Shg (F 0 csigy 285 2 09l
3535 ol a3l o8 5 pmelS SIS SIS L 555 i il 5 maialS il g 255 5 ol 5 (5,
o Gl 5l 90 bl el aies iolEl 6, SKein jeb 4y |y oaiaalS ddle Job aiuiles aid) (IS 4 slo Lo (fgoome
Job wiilyns 4 Cons laisS & penelS yaie Conle (rizmen 5 (2l 5 508 S5y (S 4, 5 4 (ogian 5 CukS
Sl oasalS aBlu plSouiul 5 culbes ioldl sl e jlad cpl ¢ blie jo ass (ial58l sob; oliee 4 1) caaals adle
OA) 058 oo adl joiolisS & i 508 165 b gl jlagd a5 Cwl 00l asein (g0gls jo il co diedgu
o a3l Gl oS ol ol oo 350 50,5 oS5 155 55 L 43 505 4 5 455 Cormd 215 b i
S5 ;o cmaals ale Jsb Gl 6l () conl aiBly als badle Jsb 90 5038 55 (3ged 1S b hlde o
il oges ooliial (msaslu b g 590 303 558 Jlasd ol Sl (2l Jsloe wils (Sgey92 slajled I Gl o0 (S 2
Al 5o sloylos 00,57 L Lol bl oo g osiaalS Bles Jsbo il (S p la S 50 aizse o5 s 4> Wb
) o kS 05 31 45 e ol 48 Sl 5 Al 5 53 STy e e 4 o s o
Al oo Clas 4 S5 cls SO cailo

SrSatz Gl S WL (S slre rizen 5 (2l 5 508 (sras 58 sl L osiaals alls Job iz e
4 Sy S 53 oot ot (oS 55T oS ALLBls 0aipalS Wl S ke sl 5l 1o )les ol Lol il
35 L (S eNS) 315 g oaimalS ables 30,5 coninnlf abl b ol ol plil o > 40 o ol
preedS” WIS 0 )15 pae g GlS anlo 555 0 Sl (eS8l il pendS LIS L 0S5 el aillax
Gyl yob A pedS WIS L oS 5 9 AlBlaz 5,5 L 3T 5 5 easmalS a8l 5 59 ecnl 2 og58l o cvalice

AN


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.5.7
http://journal-irshs.ir/article-1-578-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1401.23.3.5.7 ]

Ohlen 5 Ly,

ok 1 AL oy )y 95 45 & S WIS 505 i 5 omes 55 5 S s ls s il
5 yiogid anl® Gl L estas )5 aS Conl ool LSAT (98 (b A S laay )L (L (S sl o
oS 5 ol il s S g S i, aile GlalS 0 Gpme oly Caem 4 bl Jl 5 oS >
a5 W5l 392y cewitsl JSul slaaisl g saigl Sliws g ket @Bl JLle ;0 500 Gam g oo pie (LSl
23 o Ol el 0319 41 plié polie JUI L (e (Simen 5 48,5 )18 K0S IS 50 %5 o515 5 T L
b pelS 57 ol ou sleiidn ciged (sl aBlion 519,55 0 b Sieln b A Sl 995 (LSl (28 LS ) S
5 o0d ol ams S ohg &) srimstd loosygl8 wdsi 5 Fistd IS SRl 4 e sy, 3l Sl Sl
ol VVY sga>) jlad alpdl el (JeoSS 598 iyl 50 (V7)) 0580 Laplasl Jlad (al3d) 5 0l d9r o
S 45 aBb e 5900 pate SO pendS 45 Canl a5 (izen (V1) Wb b 5 4 S )5 (R31US
god 5 b Ll pd 3900 b oS LS 5 ogian ;55 0 )5 o o 0ls 0y g ot isb Bl e )0 (g0lS
sl oad )T 3 055 5 k8 Gl 5 (sl Slaplil wly Cugi ey ymie et ofyg 4 g

S92y Dol o595 4y 5L Ll 51 15 slaedy e al plp VB Sgam mdST L 50,8 558 allaz 0,18 0 5 les
1205 61U hol Jole 1) Lod 5 590 Dol o Jlo oy cdllbigo (5555, pol (gl 5o 438, )15 4 o) Wiz pe o)l
S9disn £ard am 4 al> e nl 1S (BT Ly el (alill (5 a B g0 aloya 5l 555 St Gl aailosges (155
@ ol ) earan 55 0SS Sl Ghall o)l )5 @5SIUS » ot Sl 53U 55 Dl &5 Glsil 519
S 7mgid JUd b 655 Ol e tpian y8 9 b polo aghy o Sl o ls o e (St 6551 el
G Lsly cnl 5o iats Jles (egian 53 L aS 99 wald (lalS plp 4w 30 ad e lalS v adzdl )
OF) 00 3525 Ly yg 53 ol y IS Lo L LED 135 s 1y oo alagl, Sy S ] ot

(V) Sl 009 3VG by (S 15 50 W98 Oliee sl Yoy Ve ol )95 (31 L a8 conl oy aseiee
2500 )5 (25 (e 25U A5 09 ales olyem il (L0 She 55 0 RIPI L Sag o858 Il
Al oad ol oagicn; Gl 4 e oS (Ghagy wB) GRIE L e &S seed by Gleee ! R 09
P JeSiS 4SS L 5 S 45 285 4 plgon R00 (sgm I el il S5 et Gl (oendiians nd
OBl 2 e e D90 4 plugy Sy b b g e Djgo gl b i Jl 50 S5 sloojlél e
ol a2l 1S e

5 0 (SSlSe Sl il IS Bs y oainal§ il (555 o el WIS 5 S5 455 plegan o5 L
cgym! 5l aibios 1y Gl S 0,5 (Sowed Lol LYo 5l 0,5 Al )0 o 4 camals adle aocaws Ol
Cd> 4 e ddle (SOl cwliu] (iali8l [LST 50 isd saiaals adle fod SuSd il 4 e a5 olalens
3,8 a8 el ouds Lasuine iges gl (V) b oo L2olS saseals Al Saed ol 0 g 0l ol g oLl
(YA) 058 oo o Jp ©dz @ e gz gl Glaaisl ojlg yad iSs jo SIBo b eendS

Rlr 3 QLS (2855 )18 @S sba )8 oo Sl lanigl 0,0 10 s9zge mendS Ll 558 Gl S0 S ]
cllil Jlos 4y 0gd oo peedS JEI o338l 5 gl gladiws arwg (il o Cude  Sed bl o (9
Sl g gl olbxied LSas o8 48 5 0 b ol aBle plSiul (et ISl glaaisl o S
C8b pndS SLOLSS D jgo a4 Sl o)lgrs jo 2L il jo pendS st (iSu b oo (L G el IS
e Mie 5 oS il 5 5 Canlhin 355 4y 2 5 ] Sl 5 455 s el LSS, (397 355
gl Dlxitws Gl lbazlSKes a5 o8, ;0 0l atuine aliaiz o 69l 08 90 duslie ;0 (VF) 30,5 o (g
OF) 09 o Sl jee widg s o Gl 5 (S Guizred 5 Satlanuss

ool Hled pals as an 5,158 ‘Tamara’ o8, Sy p 1,5 50 cauaals ddle (05 Sawes e addllas 5l
s 5 ool ISl il draogi (6 ains (SKiaad 0 58] bl odimalS wile e Lol e Wl o
SIS LY cilo s 5l G 005 b ol (aseie cipgh 40 (TY) Cudls 9929 o] Lied e b odzaals ddle oK

TAY


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.5.7
http://journal-irshs.ir/article-1-578-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1401.23.3.5.7 ]

w3 Tl ) S CedS 05

4 55, 3 oga U ossmals ddl Sowes ol 5 (05 Sawes 4 wlas o8, G a5 15,5 ‘Rosaline” o3, )0 pulS

Slsime ol i i alde 4y pmizmen il (2l 08, ol sl can 5 S liee peedS 3,5 L bl 5k
Wl (Sl 5 (sotas ;5 Cue (Sran o5 S35 azii olyi s gy ol 51T ol Glas Gl U8 O s
Wl hed 2l8 4 e ool i wde ol Jlis 4 5 eanlS adle _olSocil glacdl LSes s 86 b epdS

Sl 00 oAl

(S 5 Ard
Ly 5 () oS Wlgs oo penlS LIS (50 (AL Jgloe s LED (egian j95 505 a5 ols (lis pol> gy
5w mee sl sbolaol 51 (S JS 00,8 Sowed a5 ool 5l aiss o4 1, (Gerbera jamesonii ‘Bayadere’)
sloplail (g,k8 o) Sgup b Cndly mundS WIS LS jo ST 45008 (oS 5 95 0,5 cenl Sy slal 5 50 clls
+ N 3058 (koSS 90 b 15 5 08, ol QLS Jles gy (ol 5laws RalS ) Glebaol (ol (g)lo sime & j90 4 (Sl
CheS S3 5 oilS il o 20lS (5l S WIS 2 10 05 VB b socale b 3k Jslxe 5 (170 ]
.ao)f@ olgaion ‘J )

References &b

1. Abdolmaleki, M., M. Khosh-Khui, S. Eshghi, and A. Ramezanian. 2015. Improvement in vase life of cut
rose cv.“Dolce Vita” by preharvest foliar application of calcium chloride and salicylic acid. Int. J. Hort. Sci.
Technol. 2:55-66.

2. Aghdam, M., M. Hassan Pour Asil, M. Ghasemnezhad, and S.A.A. Mousavi Mirkalaei. 2019. Effects of pre-
harvest applications of different source of calcium on the cell wall fractions and stem bending disorder of
Gerbera (Gerbera jamesonii L.) cultivar flowers. Adv. Hort. Sci. 33:57-65.

3. Alallag, S., A. Ranjan, F. Brunoni, O. Novak, A. Lakehal, and C. Bellini. 2020. Red light controls
adventitious root regeneration by modulating hormone homeostasis in Picea abies seedlings. Front. Plant
Sci. 11:586140.

4. Bhattarai, K., A. Kareem, and Z. Deng. 2021. In vivo induction and characterization of polyploids in gerbera
daisy. Sci. Hort. 282:110054.

5. Cheng, G., L. Wang, S. He, J. Liu, and H. Huang. 2020. Involvement of pectin and hemicellulose
depolymerization in cut gerbera flower stem bending during vase life. Postharvest Biol.
Technol. 167:111231.

6. Dole, J.M. and H.F. Wilkins. 2000. Floriculture—Principles and Species. Prentice Hall Pub., Washington
u.s.

7. Halevy, A., S. Torre, A. Borochov, R. Porat, S. Philosoph-Hadas, S. Meir, and H. Friedman. 2001. Calcium
in regulation of postharvest life of flowers. Acta Hort. 543:345-351.

8. Hepler, P.K., and R.O. Wayne. 1985. Calcium and plant development. Annu. Rev. Plant Physiol. 36:397-
4309,

9. Hisamatsu, T., K. Sumitomo, and H. Shimizu. 2008. End-of-day far-red treatment enhances responsiveness
to gibberellins and promotes stem extension in chrysanthemum. J. Hort. Sci. Biotechnol. 83:695-700.

10. Kasajima, S., N. Inoue, R. Mahmud, and M. Kato. 2008. Developmental responses of wheat cv. Norin 61 to
fluence rate of green light. Plant Prod. Sci. 11:76-81.

11. Klepper, B. 1991. Root-shoot relationships, p. 265-286. In: Y. Waisel and A. Eshel (eds.). Plant Roots: The
Hidden Half. Marcel Dekker, New York.

12. Llewellyn, D., K. Schiestel, and Y. Zheng. 2019. Light-emitting diodes can replace high-pressure sodium
lighting for cut gerbera production. HortScience, 54:95-99.

13. Llewellyn, D., K. Schiestel, and Y. Zheng. 2020. Increasing levels of supplemental LED light enhances the
rate flower development of greenhouse-grown cut gerbera but does not affect flower size and quality. Agron.
10:1332.

14. Lv, G., D. Tang, F. Chen, Y. Sun, W. Fang, Z. Guan, Z. Liu, and S. Chen. 2011. The anatomy and
physiology of spray cut chrysanthemum pedicels, and expression of a caffeic acid 3-O-methyltransferase
homologue. Postharvest Biol. Technol. 60:244-250.

15. Magar, Y.G., A. Noguchi, S. Furufuji, H. Kato, and W. Amaki. 2019. Effects of light quality during
supplemental lighting on Phalaenopsis flowering. In 111 International Orchid Symposium 1262, 75-80. 2019.

16. Marschner, H. 1995. Mineral Nutrition of Higher Plants (2nd Ed.). Academic Press Inc., London, UK.

FAY


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.5.7
http://journal-irshs.ir/article-1-578-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1401.23.3.5.7 ]

17.
18.

19.

20.

21.

22.

23.

24,

25.

26.
217.
28.
29.
30.

31.

Ohlen 5 Ly,

Monfared, A., M.R. Nabid, and A.A.H. Roustaeian. 2002. Composition of a carvone chemotype of Mentha
longifolia L. Huds. from Iran. J. Essent. Oil Res. 14:51-52.

Nissim-Levi, A., M. Kitron, Y. Nishri, R. Ovadia, I. Forer, and M. Oren-Shamir. 2019. Effects of blue and
red LED lights on growth and flowering of Chrysanthemum morifolium. Sci. Hort. 254:77-83.

Paradikovic, N., J. Mustapic-Karlic, T.Teklic, V. Cesar, T.Vinkovic, M. Lisjak, M. Spoljarevic, and D.
lljkic. 2008. The role of light regime and substrate in photosynthetic pigments, free proline content and
flower quality of Gerbera jamesonii L. Poljoprivreda (Osijek). 14:17-22.

Paradiso, R., and S. Proietti. 2021. Light-quality manipulation to control plant growth and
photomorphogenesis in greenhouse horticulture: The state of the art and the opportunities of modern LED
systems. J. Plant Growth Regul. 41:742-780.

Perik, R.R., D. Razé, A. Ferrante, and W.G. van Doorn. 2014. Stem bending in cut Gerbera jamesonii
flowers: Effects of a pulse treatment with sucrose and calcium ions. Postharvest Biol.Technol. 98:7-13.
Perik, R.R., D. Razé, H. Harkema, Y. Zhong, and W.G. van Doorn. 2012. Bending in cut Gerbera jamesonii
flowers relates to adverse water relations and lack of stem sclerenchyma development, not to expansion of
the stem central cavity or stem elongation. Postharvest Biol. Technol. 74:11-18.

Pettersen, R.l., and H.R. Gislergd. 2003. Effects of lighting period and temperature on growth, yield and
keeping quality of Gerbera jamesonii Bolus. Eur. J. Hort. Sci. 68:32-37.

Picchioni, G.A., M. Valenzuela-Vazquez, and S. Armenta-Sanchez. 2001. Calcium-activated root growth
and mineral nutrient accumulation of Lupinus havardii: ecophysiological and horticultural significance. J.
Am. Soc. Hort. Sci. 126:631-637.

Sabzalian, M.R., P. Heydarizadeh, M. Zahedi, A. Boroomand, M. Agharokh, M.R. Sahba, and B. Schoefs.
2014. Higher performance of vegetables, flowers and medicinal plants in a red-blue LED incubator for
indoor plant productions. Agron. Sustain. Dev. 34:879-886.

Tan, W., Q.W. Meng, M. Brestic, K. Olsovska, and X. Yang. 2011. Photosynthesis is improved by
exogenous calcium in heat-stressed tobacco plants. J. Plant Physiol. 168:2063-2071.

Torre, S., A. Borochov, and A.H. Halevy. 1999. Calcium regulation of senescence in rose petals. Physiol.
Plant. 107:214-219.

van Gelderen, K., C. Kang, and R. Pierik. 2018. Light signaling, root development, and plasticity. Plant
Physiol. 176:1049-1060.

van leperen, W., and A. van Gelder. 2006. lon-mediated flow changes suppressed by minimal calcium
presence in xylem sap in Chrysanthemum and Prunus laurocerasus. J. Exp. Bot. 57:2743-2750.

Xu, Y., Y. Liang, and M. Yang. 2019. Effects of composite LED light on root growth and antioxidant
capacity of Cunninghamia lanceolata tissue culture seedlings. Sci. Rep. 9:1-9.

Zieslin, N., and Y. Mor. 1990. Light on roses. A review. Sci.Hort. 43:1-14.

AT


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.5.7
http://journal-irshs.ir/article-1-578-fa.html

[ Downloaded from journal-irshs.ir on 2026-01-30 ]

[ DOR: 20.1001.1.16807154.1401.23.3.5.7 ]

Iranian Journal of Horticultural Science and Technology 23 (3): 473-484 (2022)
Research article

Improving the Flower Quality of Gerbera (Gerbera jamesonii ‘Bayadere”)
Using LED Light and Foliar Application of Calcium Chloride

H.R. Roosta, F. Nili, A. Pourkhaloee*, N. Askari!

The purpose of the present study was to improve the vegetative and reproductive growth of gerbera
(Gerbera jamesonii ‘Bayadere’) using different light spectra and foliar application of calcium. Light
spectra of red (100%), blue (100%), and red (70%) + blue (30%) were used in addition to natural light
in greenhouse. Calcium chloride (CaClz: 0, 0.5, 1, and 1.5 g L) was foliar sprayed. The highest
number of leaves (20) was observed under combined (red + blue) LED lights + 0.5 g L™ CaCl,, while
the lowest number (8) was obtained under natural light conditions. Combined LED lights + 1 g L*
CaCl, produced the largest leaf area (117.90 cm?). Under the red light, the lowest leaf area (29.51
cm?) was observed. The highest diameter of flower stem, neck, and capitulum was obtained by
application of combined LED lights and 1.5 g L™* CaCl,. By separate application of combined LED
lights or calcium chloride, fresh weight of flower stem and capitulum were significantly increased.
The maximum (65.83%) and the minimum (2.35°) neck bent were observed under natural sunlight + 0
g L CaCl; and combined LED lights + 0 g L CaCly, respectively. Totally, application of combined
(70% red + 30% blue) LED lights along with foliar spraying of 1-1.5 g L CaCl, is recommended to
improve the flower quality of this cultivar of gerbera.

Keywords: Artificial lighting, Cut flower, Foliar nutrition, Greenhouse, Soilless culture.
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