o) it pgle o5 el

o9yl 05031 JRGA e V 6 K€

N0 Oy (2lealign OluS § (B g 0 des by g (eSS (B3, 5]
SI9 e Cxd (g yly oS

ol 3 (g & gL 5l S|
aan dis legs olK2ils « SUEL pole 05,5 widl olid IS (gqmmils 5 lusiils
Ershadi@basu.ac.ir : Jgius odimn 3™

oS

LS Ll 5o gl 08, (8 O et A JeS 55 0hL (keSS (983,58 ST oy Boe b gy )
b heoSS )5 -V Ve 508 (oSS 59 = ¥ (eSS (23,95 pae) wald -V Jald (080,55 slajlens il plnil
YO g (wald) ;ao bls 5,08 zolaw 5 7 YF 63T+'/.?? o G b (LSS 595 -F 4 VY L;3]+’/. AY 50,8 Canud
b Jloel cel ez 59, 52 955, VO Sae 4y g3sldl 558 ae Sl oolitul b (LeoSS (23,55 092 maow 157 Yge e
o o b aslie 55 (5t 5,Sas 5 gl (iS5 1 g Wog TS a5 oy o 5 el
Sl opd A b (Jy b Gl (chagy b i Sl T e e 5e B e (S pae Ll o sy (899
chile (Ll coge (LSS (80 55 (g)pd (AT b ad ad; wad Ghals Gl aile je8 e b eSS e ol )y
Cdd e g b (g0l STy chile palS y wSgigdls g JS S sle slaatisn (Jole ladlyaneg S
el oL w) il e eSS 10050 45 s ge ,La5 4 boays UVF LT+ VPP pe 8 e S 5 o laSy e
5 41y ol Jar e ol 3 o eI s s 5 3l slooniS i GBI s il
ol iulisl e

st S5 Jsbs slannsy, o JS S o Shae (e 5 sgebpl colals

doddlo

(L SlaS 5 og Ll e cudaizls ples g 030 5 pab JJo 4 (Fragariaxananassa Duch.) 5,8 g3
g b Sl alex3l il slalansST ST 55 g (S8 SluS 5 conibwgitl ey 5 B 5 C bty « S gdol
(Wang et al., 2008) ol Cgumo slrogas I (S 9565

Sl 08,5 ol ladod ojls Cownl (LS gl 20,58 Gae Job g CodS (ad wile it slo a5l e
goi ( Judo IS 65 S5 j0 2] H AUl jo cl Ceal Ghils LS o atulis mex g jiegtd Glp e 95 &S
a4 690 Jlie jo LS Jes pundlSe (Taiz and Zeiger, 2006) cuwl g 3599 0558 9 4339, ol b cawdlyg IS
N (2L il jo S0 glo i plo il g (cenl8l Wl ot Gane polie ClAl e ded (Sl Jie (alge
Dgd e olS o)l g o, mals el oldé jolie 5 Ol Gds o DSl ed (5,90 i (Pessarakli, 1994) s s
L oipgh ol caloads 5155 (3 Oy alex 3l IS V¥ gaxe adgi jo eSS o 51 solau] cude il )il
8 plsl gyl 08, (58 D5 )0 6598 A 1 (AU sl el 5, Gl (eSS (80,98 ST oy S

L Sig)9 lge
ol e Cet g 59518 90 b 1SS aw s olas SIS b 5k b oS alesT JB s gy ol
eSS (2058 slajless pgo HS L 0 o WIS Sed Vg (e YO 5 jho mhaw 93 50 (6598 gshaw Jol 951
CF LY T LAY a8 i b oSS e Y Ve 38 oSS et Y (oSS 8,55 ps) dmlis —) el
L3 cels 5 5l 5 SMD 50/50 « LED (oo 1 osliciasl b LooS5 (sl g5 050 /0 TF o+ 785 50,8 o b LooS5 8

V& Ly
Al



o) it pgle o5 el

o9yl 05031 JRGA e V 6 K€

@385 b olyen (2,05 g0 a4y (oSS (8095 €970 5l G Aie 95 (6558 S D pll Cele Jloz D 4 098 ]
5 9 SeSie r omleyl oLl 5ol dslsl olegd Dae g ol £o,8 wilSse cale o Jele b LS
b 2yl S ey oleerdon OLLS 5 (S0 Ol uisren g ogae o Shae

S ollS ol Glll cel 25 pas Lalyl j0 00 5 (5590 G5 Cod GlalS )0 v (LSS (20,58 S 5k
bogleais ;o ol Gliee o ytien (55 poe Lalyl o 0l ol S aBgb (haS g ady) 5 o)l SiS g 5 (5 alex
Ay alS el (ygh A5 b ladiy 0, (oed (RS Cel (o 95 g o odmline 1Y+ 508 50 b (oSS (8095
By oS &S ey .l 25 llyd e b, el ol 8 (eSS g CodsS b (S R0y sleaiy
g bls A Ilpd 50 (658wl GhalS wisgaid S 1B TNV o+ TAY 58 g UXE S14 VP a8 5 b (eSS
() Jgoz) sl lis (5,58 (A5 o 1) e 50 )8 (eSS H98 o slaaiiy b ot Sl I Glase LS

plos aalis b alin;s a5 0is)S (335 (2l 5 508 slaysh sl letmd sy b (V410) IS 5 Hung
Lulpd )0 ogee o Shoe i ol glased g0 caS Llyl o (8 Ogf plalS ol Gl e 6,58 sloless
el (6,98 i ol edalie (23,55 pas 9 1) 0 508 (eSS 000,58 slaslans 13 (61 (Gre SWST oay S pae
a oSS (80,58 g i LS (eSS (29,585 (g Sladir )0 0, Sles jo SLalS (nl (J5 ad 3 Shes wad als
O Jgoz) ol 25 bl jo 0,8kee ol ralS sl 2V L1+ /85 50,8 97 0+ 508 L o%g

Sos 55 S8 )l (K805 0 Shee 5 (chug; Sla STy » (oSS (2095 536 ) g

Bobo jlas o Slee SaS gy SOl S P &9 sboles sk 18
ddy, s o lusls EERS
m (©) (©) (©) © mM)
V/VEC fy./q2P /A VY/YYe iy VUFFY LSS 80,95 pas
/0N G & RV o/aY? TY/AY? a/5% ¥/ JOSENARE: .
VIA A YIVAC Y. /a8P SIvE 2R SBP VA § SN A 22 -
VAYP PARAC a4 Y50 v/ay® VYV LTV se 8 TAY
VA VEF/VE V/ao° Vs YIVA® VWY LSS a9 pae
VAR yreyd AN VAV \ARN Wiza JOSVARE
V/F© yaq/ye Y/rye VA/FYEE VAT TYAT SR A & S5V 24 e
VYA © VAU D% VPIAPS VAT VOIP e STV 50,8 LAY

el 1D a0 o pixe BB pas oniasLis (et 2 50 ajlie By >

el (690 G ot g 4 LeST (20,95 Al S 0 (g0l sSTy cdale ol el (690 S
ORIV Jgaz) 0gh (Lo (23,95 e (ol A Cad (6568 Rl S 50 (59,0 anlSTy cdale oS o
ooy iSdl 7,5 ¢ slid sl oSy o aS oo ool ST iy Yo ol 8l jo 59,0 aeSTy
Sl doye yialS Gl LSS 20,65 5 0d S S Sl sy il del 6,00 T 0ed oo (Jokw s yie
@ TAY 5058 sla o 5o (oSS 558 slojlasd b (6,95 i ol gy St 0oys (S il llyd cnl o s
L o slae LUl poce oommoplis bg ooti @YU polie (¥ Jsaz) ob ooslie 1YF LT+ /55 508 o \VI.
Bl s ol ST 5T e 350 50 2l L Sla ] T Gl e 4 0l S Sg s ialS Cge (5,90
(Stutte et al.,2009) aas co iol38l olS 10 1, Sl 5T GluS 5 o5 08 9 oS 5 a5l 03,5 ol lallas

V& Ly
Al



o) it pgle o5 el

o9yl 05031 JRGA e V 6 K€

V& Ly
Al

@ oSS (20,55 b Sladin S j0 (iS5 pae g (698 A5 Ll pD 50 S Jebe slaljug S cdale 0 YL
Caledy® 5 s Sy Gali¥l @ 0T Glgie a5 (V Jguz) ab sanlin TAY ol + VAT 58 9 LN e e 508 455 o5
Cou aS We,S ol (VAAR) ), eng Barro (Li et al., 2012) cuuils by g, ficn Sliowe,S awass
Ol s S w5 8l il )95 b yle ple 4 S g oL J5 el aieg S cdale Ly 08 5e sl less
g ol g5l s e s 55 50 S slo

+ PP a8 eSS (903,58 LBl 25 pas Lulid 0 Jele lagntiyn clile n Slaiz Sl (eSS (o005
(¥ Jsom) ol 698 a5 bl 1o Sy Jsloe sboniio n (il el 1Y T+ LAY a8 9 /Y ]

S 3o 55 oS Jopo 038 o Jlsb 1 slosl 5 ol 5l 4y, COp Jlasl (] 55 i Ll o
Ao JUb 1) DS 52,5 Sl Jsilsind 5 5L gy s (2l 35 (Brbosl wmage Sal8l 1 5,5 5 el 4, CO;
Spbige B (g g ol sial i (il g I lanl i LS @ e b w3l cnl @b zske
.( Kowallik and Schatzle,1980 )

Gl el (23,55 a6 b alie ;3 oS5 (03,55 5 S s 3gisdls 5 S b il Gl Sl sy 5
3053 Jlas 5 3955 (6 lacsine LS S S 8 al5il 55 (83,55 Jlerd s o o5 0B S WSsisdls 5 S Jgid
(¥ Jgo2) s Sy adeidld cdale o YL el 1Y ol + AYY.

sy ab Glse 4 a5 Coumaroyl CoA 5 Malonyl CoA oy ulidl &b 5l 1, i OloS 5 aess e
aS We,S ol (Y10) o, en 5 Wojciechowska .(kim et al., 2006) aas oo (yiol3dl 1) aiws L8 Ol Sitwgn
e gl 59 e gy 50 10,8 T (al33l 9alS 5o JST 18 Gl 50,8 555 1A 5 lyg MY e 5y sl o
eSS 20,55 IS b 4 (Ren et al, 2014) sg wall 5l sian 1OV Jlade opl a5 0l Sy 0 doeidld ioliél
Gk ol 5l s 00l oLE o el slooasS welans cdale o SlaenST 5T gl Cusl el BllS o, il e
Sl Gl 6 )eh A5 4] GlalS Jeos

G S Lot )l (SRS S olendion SLuS 5 (B g Per Culd o) (eSS 8058 23U -Y Jgo

S5l S R N S e U &% slayles s 1S
Jsloe sla Jolore O39eR
(mg100g?) (mg100g*)  (mgg?) (mg g*) (mg g) (%) (mM)
#1108 yov/ve NG FOIA® VEYIVES VYR LSS e yg pae

£a/YE \MATRA AT AT/ YV /OA VA/A® JSSCVARE

ABIARS Yay/an® INTARY v¥/5° AR INZA AN VA & SV 3 24 o
V1a/fyP YEANYC OY/AFC N\ Vay/. s Yia o 1V 50,3 LAY
/e YAANY? oY/ -4 AYN® vag/y-2 AR LSS 0,9 pac

V- £IeYe \EAlARk OY/¥Ye ay/o? YYV/AAP FY/A JSCVARE
Yo
VY- fP vag/as? b5y a-/a° YYavve Yy/Ye PANAR TN TE22

VFa/af? Yay/sy® OF/FAP vy YYWEEYD vend LTV SUAY

el 1D a0l cire BT pas saimslis (et 2 50 alie By >
)
Barro, F., De La Haba, P., Maldonado, J. M., & Fontes, A. G. (1989). Effect of light quality on growth,

contents of carbohydrates, protein and pigments, and nitrate reductase activity in soybean plants. Journal
of plant physiology, 134(5), 586-591.



) il rale 0y5muss el

@09yl 05031 JRGA e V G i€

Hung, C. D., Hong, C. H., Jung, H. B., Kim, S. K., Van Ket, N., Nam, M. W, ... & Lee, H. I. (2015). Growth
and morphogenesis of encapsulated strawberry shoot tips under mixed LEDs. Scientia Horticulturae, 194,
194-200.

Kim, E. H., Kim, S. H., Chung, J. I., Chi, H. Y., Kim, J. A., & Chung, I. M. (2006). Analysis of phenolic
compounds and isoflavones in soybean seeds (Glycine max (L.) Merill) and sprouts grown under different
conditions. European Food Research and Technology, 222(1-2), 201.

Kowallik, W. (1987). Blue light effects on respiration. Annual Review of Plant Physiology, 33(1), 51-72.
Kowallik, W., & Schétzle, S. (1980). Enhancement of carbohydrate degradation by blue light. In The blue
light syndrome (pp. 344-360). Springer, Berlin, Heidelberg.

Li, H., Tang, C., Xu, Z., Liu, X., & Han, X. (2012). Effects of different light sources on the growth of non-
heading Chinese cabbage (Brassica campestris L.). Journal of Agricultural Science, 4(4), 262.

Pessarakli M,1994. Handbook of plant and crop stress. Marcel Dekker, New York.

Stutte, G. W., Edney, S., & Skerritt, T. (2009). Photoregulation of bioprotectant content of red leaf lettuce with
light-emitting diodes. HortScience, 44(1), 79-82.

Taiz, L., & Zeiger, E. (2006). Photosynthesis: physiological and ecological considerations. Plant Physiology, 9,
172-174.

Ren, J., Liang, J. P., Zhou, R., Feng, Q. J., Jia, M. L., Wang, X. X,, et al. (2014).Effects of different light
qualities on growth and accumulation of medicinal components in Astragalus membranaceus. J. Shanxi
Agric. Sci. 42, 1078-1081.

Wang, S. Y., Bowman, L., & Ding, M. (2008). Methyl jasmonate enhances antioxidant.activity and flavonoid
content in blackberries (Rubus sp.) and promotes antiproliferation of human cancer cells. Food Chemistry,
107, 1261-1269.

Wojciechowska, R., Dlugosz-Grochowska, O., Kotton, A., & Zupnik, M. (2015). Effects of LED supplemental
lighting on yield and some quality parameters of lamb's lettuce grown in two winter cycles. Scientia
Horticulturae, 187, 80-86.

Effect of supplementary lighting on growth, yield and some biological compounds of
strawberry cv. ‘Paros’ under salinity stress

Ahmad Ershadi*, Nooshin Bahrami
Associate professor and MSc student, Department of Horticultural Science, University of Bu-Ali Sina, Hamedan
“Corresponding Author: Ershadi@basu.ac.ir

Abstract

This study aimed to investigate the effect of supplementary lighting on growth, yield and biochemical
changes in strawberry cultivar ‘Paros’ in the greenhouse. Supplementary lighting treatments were 1- control (no
Supplementary light) 2- supplementary light of 100% red 3- supplementary light of %83 red + %17 blue 4-
supplementary light of 66% red + 34% blue and two salinity levels (0 and 35 mM NaCl). Supplementary
lighting was performed four hours per day using light emission diodes for 75 days. Supplementary lighting
resulted in higher plant fresh and dry weight, crown diameter and yield over the controls. Supplementary
lighting of 100% red caused the highest growth in non-stressed plants; however, blue + red light treatments
more effectively diminished adverse effects of salinity stress on plant growth. Under salinity stress,
supplementary lighting resulted in the increased amounts of soluble carbohydrates, soluble proteins, total
phenols, flavonoids but lower concentrations of hydrogen peroxide; the least electrolyte leakage was seen in
plants treated with 66% red + 34% blue light. Supplementary lighting seems to enhance salinity tolerance of
plants through increasing growth, osmoregulant concentrations and antioxidant system of plants.

Keywords: Yield, Environmental stress, Total phenol, Soluble carbohydrates, lon leakage.
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