Journal of Vegetables Sciences

Vol 3, No 5, Spring & Summer 2019, Pages (11-22)
DOI: 10.22034/iuvs.2019.36540

(Solanum lycopersicum) S ;842 g5 0guo CadnS

1w pole (Shdgh — oole aolilad 9
ON-YY) oo -V FAA Glasli s 5l =0 o )leis ¥ Lo

* 5953 Jgu

Sl el sl Bies olEAS ¢ caels ailie 5 (55,5LaS 0aStils ¢ SLEL pole og,8 Ll
r_azarmi@uma.ac.ir : Jgtue odiug
YA YT 2oy G, VYAV /Y wil o 2 1)

RS

Sl 28l oo Sloges Sl g bS5 0 Shos il 2 She e Jelse (nimee Sl Su g oD
Tobw 5B oy sokaiods Baim nl 55 lelicn Jiowi 1) b 9 Vb 95 Sud e 3l Sl
Sleogas  (Vaakeo ¥ 5 ) Sebeadl domsl 5 Ggi o dojo B0 5 YO Ve +) g5 s ciliee
SacSal b il 0sis S SlalS gty el (SarsS Sk 5 5 Shes s Seiglorid
Jlo 5o dea)l plesl jo @dly (e (ormb mlie 5 (55)5LeS 0aSils as 50 )0 1S5 4w b (Polas LS
) aell jled 0 ehigar e Dad JRalS b olS Sis g 5 (ghs 4T ol plis mls s S 1>l VY0
ol L FVIFM G 5 5 gliie, ol il malS (g o inn jsbes (Saballis sl Yoo Lo
Seddu dgupe | FVIFM cas 9 Sy sl colon Solwdlo ol 0,15 .28l iol38l e o
g Sod il gl j0 3T S 0 egue slawi g TS slaws iuljEl el Sl sl 88
S 2oy N Seledlo sl b ool (280 Joloxe 5 JolS 558 Dol jlacs )0 (K5 3az o8 3 Shos 0l
Slye (r2 0S5 it S5 Sebemddlo ainl oyl g ey B0 He Sl 3 005wl GlalS

JolS 5 ol j0 b 5 axsS 4 ogd e St IS5 jsbd el Cansts sy B e Sud
) N P4>s5 S 5 (o05 Oleogar Cuilyy Sl sl 0 )15 ¢ sy (6 2 CurS 5 0 Slas
Sy Sguge alise jgi Dby

5 e g pendS 5 ped eely 5l 25 LB S 50 phe SYgaze 1S (K584 65

330 B3 5 B2 B sloglig g mojeie ol ]

Tigist et al., 2013; ) wls el 1, G 5Ls
(Willcox et al., 2003

2 S e Jelss et S S Ly

9 009 Fuwgid S e (S, 45 Cewl LS W)

Slr S 9590 bt 351 5 08 ples Lo i

S5 p5 g b gl adbe Lo sblie
Omezin oo FAYVYYA 0dei g LS VOYYYD
FAQ, ) wibo Lis o Jeame (pl sauSaty
Gl i)l bl (o (Kidaxs (2017
45 5 5 el baysling 5 ome yolic by
aoy Fooowly oo hawgie olal booge S

AR



ABlge w5l Gl (ehag) O, 5 CuAS i
GalS Gk 5l 1y Jyame 3 Sles Jolse ol
RSP K PR SIS CMCEJON RS
YL ke (Valladares & Niinements, 2008)
Obel g Sl Slgl jo ol s Dol ol es o
Polse Gl g oo alS (IS 5, el
Capsicum ) Jals 5 S5 jams 5 (Soslyssed
Diaz-Perez, 2014; ) ss5 o @nnuum L.
Al ye3 adais wli8l (Shekari et al., 2007
o3y 5 sbme Wi lyime o Sis osks
anse Gl 1) (KBamsS eges (siiiugid
1y 0355, yuw o5 9 oo (llic et al., 2012)
s SIS b (67 F K 4 ke g 03l 2alS
O (Oeizme 335 o0 0ge ST e S5
OSee 050 (S5 i D)gods S (S )9
llic et al., ) aas zols 1, oge oS ol
(2012
Ay geaSehl S Sl ol
2 eog ol (8 OLaS 5 g8 5l Ssye
il s 51 olS (Suselsnsd sloanld el
O 9 5k OS] s iged 5 0D, (20 S
Dempsey & ) slo cogo s (il g lodlsg,
(Klessing, 2017; Mimouni et al., 2016
3 ol el eeilKe o Sehewle ol
Jod Sl S g Sy Bl la 5
G (S polie g B s e o S5 8
Wby Skl sl Sepm 9,5 8l Cuie
JEEREWC, R JOW PR S NS SCRPITEA €
sl ply o ) gl 5 sl il
(Habibi, 2012) oS o 5 oo ciw)pms
S slackile jo fs goaS o ol
adbiee e ol ab; @l Vse o S
Eraslan et al., 2007; Rivas-San Vicent & )
5 Yildrim olié>s @b .(Plasencia, 2011

SLi S50 yph Db S e el |y Jobo w2,
Slge lade cciS alold ( alS 45e5 4y aun oS
Sogbar wiloe Sglite olS G g (Sone
Dad g Fgid Cusgasme Seb b H9 Dl
Gy b5 el a4 e YL e
23,5 o0 B9 )lS cu B g g gl
Oliee 3l olS gl oals iz (g5l &5 G
P s ol plxl cqa 0¥ 655
G5 NS o0 B s S S el ey,
edglio 236 L cl (Sae lalS s (6,95
Sbal eeudglie CodsS 9 oS )0 ok !
5l eolanwl (Taiz & Zieger, 2010) ol
S el 51 (S plrear slailale lacs,ss
s,y cnl Wil prhre (LS jo 5 Du
slale 55 0 GllS ad; sl el b
e b iis has Gl g 00,5 ol 0e>
sboo Sllog haws 5,k 5l slailaule wed o
g 0dy slp 1) oslbe ol 5 Ol Ll il
gl Sl les 1 0jlu o0 bige OlalS oo
Lis 1) o Cusb, g ools Lials 1, S
G5 9 yoes (oS Ll (imren oS (o
39850 2l Bras QL Gl crge oS
W, g9 CuiS ¢ ool J(Brand, 1997)
oLS 5y 5 ek eyt anl g alics,
ols (Li & Kubota, 2009) aib o yige
OLLS L anslie )0 mly Hsi Dad yo adbas,
4 b Sl Vb jgh Sud jo Al b0
Long et al., ) aueo oo plis 5,5 Sa,bosb
L ol pesd o Ll Yeess (1994
Dol plply oyl S 98 Dol il
oAl yiwsd cul el a4 e YUy
o=ol5 (Khatib & Paulsen, 1989) ssi o
odes jsbas gyl o gilwlals b e Sud
PR cbole ciS kS YL oSl I AL

\Y



o ogr kS 33 Skat ( Seiplorsnd ooyt oy gt Seboalls sl 5 5 0 iz 3

YA 5 a>,0 ¥4 olilas oie b)) ol
QO g ax 0 YV olélas Job 5 Jlod agds
3 by gl 5l e YV glis)l g (B0 adido
O ysots iabes] ol o sl VYAF el Lo
SoSok 4l b B s 5 0ad 05 sl
ol 5esE s Sl 1SS aw b Solas JelS
L oS je ool mlaw aw Jolds a5 o5 ol
B g8 Sad g Ao, YO e Sl sy Ve e
Sl e 90 b gep oSl g 0 aoe
Hooen 59 9 (Ball) joo cdile b Slewcdlo
Sipazs )k Gilbel pl o we S el
Solanum lycopersicum L. cv. Super Beta )
39 ologyage Laslsl jo 5 angs Ly oS ,0 5 (F1
Lol 5o Ghygn ole 90 5l (g g cetS il
Lyl 5o balgdls el S eager el
Jlesl Gl wios eSS Lol ey j0 ologps 9,8
VO a5 ) e o)y 5l poale e
09 0% Sl b g weye B0 g vy
Voo e Sad o lals a5 colanul ol 6
Koy olsl palis 485 Pyre 4O o)
Loasle g5 Lol g9, » slalale Glag,ss
T Jsb 4 s e o eyl g e VIO oy
(B 50 clio 455 5l Glaebl sl 5 e
B SB gl 5l YL el Y lags )5 0l
a0l dsb s e M0 &S ja (5,0 g 4 S
99 slesd CBlS gy i Ve DS e 0 5 e
Jesl 5l 8 atbe S Sbedlos vl Vg0 Lo
s 3o (( Syt i Al po 13) g Dol slalos
Sl 2all lad 5 atie S (Sloj alold L al> e
il dobne i T 5l solinal b Sl
5l oleebl sl (Tawseef et al., 2017) wus
Ve g Jobee 5l Sibwdls ol Jolome 3545
S eeyl @mls wlal 5 aus )3 colasl oo
30 p5ekS YO Jladedy o5l 055 () Jgoz)

Sl opl8 as ol las (Ye-q) Atilla
2 Yo 20 bl e Sl
il 5y Ses oole il Jhi S jsas oS
OB ege Joloee el Slge 5 Sy Li8g,lS
9y g IS 0 Sles 5 adsl 3 Shee g 0l
8 Sl vl Jlas 5l Sl ez g5 BB
SloazalS )3 a5 canl ol Lt Slidos .S
Sl s o (Helianthus annus L.y s Solisl
Selwcdle ol Jlade 5 498 CutS 9 Dol o
Gl L aS g 5k 0)ls S5y (Ko 15049,
Ol L L 5,8 gole j8 A a8 yel e
Skl sl loie (gmgid Jlb ginis
N WU DUV | VPR VOv B K- 9% b oo ol 15059,0
Jub gt Gl b oo Sl olS 5o T,
2 & g deesySee Voe Bl gringd
>0 51 .(Kurepin et al., 2010) o pias a5l
AS o Il SaSs (69, Halme plalS a8
SBoad By 8 Jlo like Jpab o L
WX S o calize
Ok g Dol pae SIS wlg e Skl
S pazsS oy Saa b pleghy cal el YL L
oy YO gslailale (gilailagle yaay Loyl o

Sl 0 p)l8 BCITITY

Al b 20 Jalore codi doy0 B¢ (g3lulule g
Skl apl 3L Jsloxe (9 5 Skl
sl 9,5 5 lulale b b owe 1
r 5 9 5 e Slie p Seleddle

=

88,5

Lo g5 9 Slge

oy byl 9 (BLS Slge

Sl 9l 5 555 S 13T o0 jolateny
siolejl (S pazsS a5 5 (o5 Slogas
le 5 50las oSl Glidod ac)re o
3 &ly e oLyl b s 50 Gl (xads

VY



VWAA bl 5 4l =0 o)l =Y Jlo o g pole cipghy — sols aslilad g

by Jad Job jo (Ses Ojged jclacile
2 pdy pll plite ©yg0n

bhug olS igzl sl o ¢ ool
Skye Instrument. POWYS. ) miw,5 olKiws
JS&) ab oo JyuS oS w0590 Jsb yo (UK
()

Sl al e )8 uds el ©)g0a lSe
355 5 ogme JuSis oyl 50 (6,500 g laaig JlS
i lind g p)SgliS 172 Jlado 4 b 0 phud
5 wlol S 4 gl cus by je S s
ey w05 bole S L Hgiledy, dawgs

SL (g 0 gl +=Te Gos jo ac 0 S (ol 9 (K 38 Sluoguas —) Jour

i bl el od> Bl jaud IS oo Jows il | sSorSl colas
(pSokS oSk (p5kS )0 p)5 o) (32)9) (o) S ) (e y2 o j s)
¥ Ve nY - I$A ps) AIY VY

1200 1 W0 5 oas [V ,poos WYV 5 ous
\};’ 1000
$ 800
: I
3 3 600
11
L 400
,)'\
3 200
0

Gl w0y B g VB Nev (b slod daal s )0 (K 34 95wl 090 Job 50 g8 Wuls (lime —) S
olS o Sloc g oy b i (5 50jlil o

Sloogee ggorme (g 5l ogee 8 Sles 05 (oo
el Cewody Cllls o990 Job 0 digy o
25992 548 Ologuas o

ol 5l olial b Judg S il giglh sl
UK, Hansatech, Hand pea ) jg,4ls
s, 5l (Fluorescence chlorophyll meter
Sl Gl s Sl VY B el o &
G Bl Goe g bl Sy ovoe 4w elate
Foo oBlws jo8 Cad gl Ve SO Lyl

90 il Boe g adl pomyeyie p Jse 5,50

ULQLS ‘ng.:.o CA....:‘Q).’ &3]‘*’ )‘ o 4an duw

L oolS Sas (55 0)S el s o3l
VO sleo o cele VY Gosa byl (6,leaSs
u.n)"Jf Sloss AA] Cawddy 05] o U"’}‘“‘“‘L“" 4;?)&
2 50 gl (ke b 318 o 50 ogee dlass
Eo o dloym Blol il oge Clils ol Jol> aig
5 S (o0 Sype Sullop b g atia e 3

w w‘b).' R )0 030 B 459 § 0o Slows

V¥



o ogr kS 33 Skat ( Seiplorsnd ooyt oy gt Seboalls sl 5 5 0 iz 3

Jsaz) il Sibeodls sl b 50 oo
(Y
2 A ol e Jelge 5l (So 8 Dud
omb e ol lld o e Sis eole
@ 5 003 ol omly s b b bl
Akhter et al., ) wb oo zals oLS o, o
ol byl o Sias eole gez Seags (2009
P &5 o9 ez Gl b bLI e ol e
sj).g 1““‘”"5"‘5)""“‘"“" S g ol¢§ CL’ 0900
G095 S wzge s (Rl (mizes il
059 Ml el g piwgid gasad Sl S,
Lilyd )0 bS p S s gl el (S
GireS Sgzr wslhe j5 ol wal)d i e
e 5 s ool o] Jlist 5 5y gl
Cdz g CBl 0 pl pogdle il (6 iiwgid Blge
Gg 4o a8l Sis 59 ilEl axas o g
b Jgloe a5 il 51 . (Dwyer, 2003) 54
3 sl el Siaedle sl o5 cdale L
ORIP s izmen g Lok pled g e
o)‘%b w)_’z.) )‘ 6)3919 9 ‘SAlS?LA.MJ‘ ‘_nguSl.i
Sl b (AL Jlore sy oo Sl 09d oo (Joho
5 ok el S bl oo Sl Il
5 0L He Sad saie Ol Jekw o3l ylsdl
Maddah ) wles boas oL oy e » 1) o
(et al., 2007

sl g e oad e o B
hordgs S aShe 1 Slecle
;s oy Jbaxe (FVIFM) g0 anwgd
Comd 0y55 DAl ualS Slilee 4 a5 S 3
(Y Jgoz) ols las cauljsl aig, FV/FM

Aoty S slaije, Culae 05 e adl
Eijkelkamps, ) S,  agp  oKwo
2 &y Jse9)See > » (Netherlands
Ceelos 5l a8l anwgs SlS 5y o 3 olex 5l 4l
Gy 0 6 pFoslal Al bS5 Y JIY
2 LS el S Sl Cend jslaie
dae 4l Vo 5l gy g a8, )18 oiws alaame
0,8 E8lLE olKiws

o300 seS Slpoguad 51 6 S0l

5 Aol oJolre salr olge 5 pSojll sly
o3lail b slvogas 0gun ojlac S SUl Culun
spbieay (Sbglre abiwgay cSlesy Lo
o lac 5l .ol Red g o lac 48 ,5] Cawods
5wl (Jolre sl Slge ioiw slp S92 9e
ez Slge 30,5 ool sgee S SIl Culun
agiSTE ) oliws 5l oolitul b laoges ol
«(Atago Co., Tokyo, Japan)  Jtu=ws
s PH ofiws Lwg oge o,lac Aol
alwss oge0 (EC) SO aSUl colan 5 Iz
A S g 8l i SO S colas ol
Model, ) ziw cbw olfiws Lwgs sguo  Jihw
20,5 sl 3 (ST 977, Italy

Losls s bol &y joxs

SPSS Statistics l350s 5 L Wesls 5,Le] ob3)|
oSSl ge3l b lasols 1Kilee amslie var (21)
EXcel L o150 pusy g doy0 O Jloiis! bas 4o

Sy g i
Sl bg S 8 oy jo a5 SlalS
VVP ol ey og oals (ool Joloe Sidonndlos
Gy SLS 9 (g doys Ve g aop

59N g oy B0 4o ud b plls @ cas

A



olis yol cpl g < /VF-+ /YD oogua o oS
JolS g Ll 5o 005 0l HlalS aS wes e
Py 58 edd gillule lals b awlie o
L Bosy Sebeacdls ansl 0,5 20g 4
i Cwglie 4 e FVIFM cos ol
38 0>l Gy 5 4 plalS

b Sl sl 5 gyl cole
(V' Jso2) og Jbgne Sp slags, colas
Colae e Gad jmals Oljleeds aS 5 ebas
awlio mls Al » .l il 50 Sy sl
LSy slayg, colan (¥ Jouz) ool .Sl
Sl Al Lo &y Cd Sl dsl 0 )8
S

i 0 FVIFM Cans oy ange bl o

Al oo JA =AY osgaze ;o aw (S lalS
Sad e FUVIFM cas gSlas Gialesl cpl o
,o FVIFM Blas 5 sel cawsts ao,0 00 g
S 18 sy St oS g s s
oliws ook jladeds JulS o8 a5 5,5 bl
PR IOV R N I {JOE S PP WL
L awlio ,o Sp FVIFM Jlois galS coge
o) s UV PR VIO S O] PP BRI W %
OLen 3 Weigue Glidiss b gued Guios
ols o S FUIFM jlaie a5 il o (YY)
30 .050,5 i 155 AT sgas 0 enls (g3luilagle
)9 e 5 olS o FYIFM jladie ( Llas

o (K jBaneS (SoSele b g Gy Cluogas p bl dpl 51 (xko dunlio =¥ Jguar

95 oo Calizeo = sbw bayl s
hj).’ 6‘44)5) w‘..\m “ . . oL:f S Q)5 oL:f )J U)9 )5.: IR W \SﬁLMﬁAJLA’ M‘
(456 ;5 @oyoyie 2 Jso9,50)  FV/Fm @5 @) (a2)2) (Y5 o)
Ve AIYS JVENE af/AF° vayP Voo
VO 2 T sv/08° oF - /¢° Yo .
() -
VEAIDS? JAYY? AN FY /A b
A+ lov? NN Vof/-f2 AAY/ER Yoo
\YY/- 52 oJA+q? yy/ve $V/AS Vo ;
Vesve IADY? 00/ -¢ M A/ b
ool I B Sl dulie
Ratias < /vAQP SAIAED BY - /A® el
b a a a Sl el
VoYY JIA-F YAIAF $99)Y Y
¥/£0° . JvEa’ 99/f ¢ MEIYAR Voo
VALY “IA- 0" yere.? £ra/8”° VO RO
yray.? < JAYA? OV fra/50° o

DBl e (6o gire BB BB SSls yae3l ds o iy Jlaksl mlaws 0 S ie B> S JBlas glls olael

Spoel deily G20 4 1) ol cal Jlezs]
48 Dad [0 LAl Cad je Byre 0 S
aww sl glacaw] 5l casles Gl p 4559, 0L
bz glacald 4 (kS Jyens jsbay 098 oo

B9,5 Li,l5 (Y- 0) o, 4 Barradas
Prunus ) ¢ls,; s ,0 Sy laisg, colan as
5 i ale lals cow (@armeniaca L.

cle gl g JolS 5 ome jo ol

\¥



o ogr kS 33 Skat ( Seiplorsnd ooyt oy gt Seboalls sl 5 5 0 iz 3

03,5 63)’4.319.? 58 00,5 wudg Selwadls ol
Ol Giren a3 oo Rl 1) AT ol sl
6[@«.).;.1—‘):3 30 e u~.n.> W owm_,.]aw
P g Fmgtd (5 A5l e 5l (Seels
Khan et al.,, 2015; ) oS o Wl sy
1o Les g, wa al38l (Hayat et al., 2010
59 Do Gali8l ol co ogae Slawi als 4 IS
col O3S asSesSle b Al o
Shekari et al., ) sgi o J5 o3, 5 655l
(2007

5 JoU 55 Dad 0 g slaxi (i
Slass oy ieS g Sekndlo ol b b sl
Sl b (b Joloe (905 9 o j0 B j58 Dals yo
gl mls (F Jeuz ) ab ssslie Silendle
O 0g9ue Slaws w)...w...) Lols uLa.MJ FLY S (Y’ \/\)
ol Sl vals cdale o T slows
ac o ol 1l 10 ogae dlawl diiion e LA,
0 S g ails (gyih 8 Dal oS
Fy bls cos ] ol aieS a5 J>
QSIS A e 4 Cound (55T 98 a5 Sowodly
YVF) oK 4 Vazirimehr ool cossa
LYV C RN WV FUWOU| RN VoW IR VA 3 u*’)‘)f
YU ye8 Sad 40 ogee olaws olidl Ldo oyls
S G Ole Rl ol g Db 4 S
Mc Avoy et al., 1989; ) il e oge 4
(Cockshull & Cave, 1992

30 (g 40 0,5 YYPP ) o Sles o i
Sl boadjles 5 JS 558 (e o plalS
(Wgr ;5 p,5 YFY) 5 Shee o yieS 5 Sibewcdl

g o, B0 gilailale jo 0o, Sul, Glly o

S g 230 (LS Fglite slapiSy ()98
2o o Gl S el Bile o &
L oagzlse )0 05250 S Sojgdasd sla Sy
2 Al agy el wazr e Llys
WSy Ghle Ghexe Ll a4 colys
Hatamian et al., 2016; Taiz & Zieger, )
Colis bl aeul b 3L Jsloe (2010
Larque .ols zals g,lo e jaboas |y (slasss,
Selecdlos sl 5,515 45 5,5 5,155 (14Y9)
sialS Lagl oS, o 1) s, ol
LT RN - | WP OY RN [ | PG Y ISR VX
Skl ol b 3k sl 51 G20
235 oo
5alS L dosls oSl dslie gl Lulul

g 8l ualS dlgs 0 ogee oluwl el Sl
3 ogee dlasi Selewdle sl b (L3L Jsloe
aS oy lid goll (e Ol iuli8l 1) alies
Sedwcdles sl 9 59 ol blie ¢ oolw il
S8 ).._.L. Cos (6o e ygbas 1y TS slaws
Sy o i &5 i s (Y o) ol
s S5 e o818
5 29,5 Ay Selewdlos sl b oad 0 Joloxe

[GER VW) )LM B

Aoy B0 e Sl Cov bl W olaw o S
lad! Sebecdlo sl 3L Jsle (5
Y Jguz) cils
B9, o)l8 (YA oL, 4 Shinvari
VY cdale o (84565 0 I8 ol iSlas a5
a8y s e s Seheddle sl Voo Lo
Slass Plas a5 I 50 o, <ol o] slas
blys cod Schadle ol vals (Lo o S
KVOVI ERSRVY ERCHVRP PR U0V | FRY 1% S Wi
S s S kel jo Sl b Seldle
5 LSl S jlugcdgn 4 aS 1nj o)l LS

WS eSS il clealal 4 o] olazs]

VY



sloplul 5l (riwgmd slge Jl 5 Ol jaeeg S
Sis osle 5 I slaaler 5 leogee 4 (220,
SalS Gl (loges Vgame 4o |, oLS
Tabatabaei et al., 2008; Aloni et ) sas o
3 o Skee alS gdss opl o .@l, 1994
Oow yal ol g Slaml w5l iy gslaslale
Jlesl oles 5 sylnlanle @oe Job 5 256 ol
ol e Golslale 0,50 Job il (gjlaslale
et s 55y 00 gilulale o 05 55, 00 Grales]
gl oy Sy ol Liwd elS el
aby alsge o gilalule a5 Sy usren
sy 00,8 Jlasl ogee JoS85 il b oiug,
S ogue by > 1o 0 (gilwlale 5l i ogue
oS col o1 el ol Jds oS e 3 LSt
oS (ghugy by Ay (SyazrsS
ol S,y g ale o 1) 095 Oljowe,S
ool ogpe 0y Cush sl o 5l g WS o

S e

Joax ) sl canody Silwdlo ol a0 Jles
sSlee 5 silulale e g coie b (Y
illale Suld g ol sS4 (S Jpaze
G5 s (Tabatabaei et al., 2008) s
YA oK ¢ AZarmi slaasl L Lol
L ofles s S IS a5 og guwes
S5 5 ol Ll o (Cucumis sativus L.)
aslas L (Y- - V) Gent og glaslale 51 i
» siulule Sae Jsb oy oas by,
TR S [ QP PEENC RN JE PR K 1DV
sk il Sud ol b oges JS 0 Ses
oSk Gl b elS ks
039 9 ogee Sl 5o il Gl AL (K pax oS
5 ollbe 5l (86 o Shee ul8l 09 o9
TN - O SORT A NN W
Comd S laije, Colaa ol Sis 4 5
Abg> 40 ogee Olans g 31 J5 slaws FV/FM

Tobw bl coni (K5 8az 8 0 ,5doe o a5 Solwadlo sl 51 (250l dun o - Y Jgur

0, Slos 39 0gan Sl 3O 0gus Slass TS slaws JYHRIRW Sl ol
&g ;5 p,5) s N Ly ) (%2)2) Yook

vy5.P vy/ss® o Vo) P Voo

yo.vd Vy/pre ¥ P y/55° Yo oals

vy a/5¢¢ Y/AQ° 5l .8 b

yyss? Ys. .2 v Y2 Yoo

yroare vo/e-© ¥y Vy/e o © Yo Y

aoA V.o YIVES AL+ b

ooles Sl il dugliie
2R VE00° ¥ o /00" el L
&.L..W..J [S W)

vooa/rr? Viss YHY? VVAAY Y T
YYsY/HY? YR YIvA? VOIAY? Yoo
VAYARY? Vs YAy ary? YO JRpeRT
AFE/0-© Yo ye YIAC y/. ¢ o

il oo (5,0 sire BB 0Bl STl g0l o0 ml Jleisl mha 10 S rie By S JBlas sl s slael

YA



o ogr kS 33 Skat ( Seiplorsnd ooyt oy gt Seboalls sl 5 5 0 iz 3

s Mudasir sleasl, L Gubss cpl mlo
A cpl 4 g ol cille (YY) oK
b 1) g gaw eoale AT Woww,
2B cos Joko olps LS5 0 5 D90
Persea ) 4olSgg! (sldoge 20 o )3
5O Ay el 8 (D20 ,o (@Mericana L.
o9, domle B ;o leoges b anslis
olowl cely je Sal aidg Sodw Hlp VIO
Jobe Geibodysi ook o)lsns S5 5o Ol
)
Voo y98 Al )0 ogae 0,las Al o YL

49 Dad 4o ol lade cp il o (FIYA) as o
(Y Jgo>) ael Cewads (FVY) RWSREAR

090 le.?bc A.AL>- 0‘9.40 )9_» A L)AA-")B‘ L’
6[.%09.:.;: )d lem O‘BA U)‘ 9 g.ABL: w‘)s‘
S Seleddle il b oas L3L sl
(F Jgaz) 092 (2l Jslme (9 slooges

(YY) o) Kea g llic slaazil L mbs o
5 llule a5 wo S m)iS A ol callae
Iy ogun Jolore dul> 0lge lade yo8 Suls jials
5o 0adady (K,842 95 slrogus a0 oo Lol
ouds J S laore 4y Cod asjje b olﬂ Slsa
Ddgs 6y Jolome dalz 0lge (gllo

Looools pnSle anslin mls wlol
ol Lials ogee gt (gillule Gal 1ol
(F Jgoz) ols

S (8495 sgumn (AT Slho g oguo Slami p Sl vl 1 (uSleo duslio -F Jgu

59 Do iliko gz glaw Lyl i
A.._’:‘..\.:.M:‘ 0gun o)La.c Ls_il).«ﬂl wl..\.b 0ga0 Ls..n.w 0ga0 Jﬁlm ..\.Al} .)‘9.40 )5.: IR W u_i..lﬁ.m..]Lm M‘
o920 o lac (o 2 iy 3,500) (p,55kS) (22)3) (22)3) (Y go ko)

/v sar® vy.® 8/-#° Ve
£/198 FON Ve /0.8 Yo

a a a a AQLM’
Y N VIS /) - -
FIv A% yey? yivo? Niia Voo
ZARW 248 Vaw o/~ Vo

a a a a Y
FE OAY VAR £/5Y b-

oobes &l 1 1 Kile g lin

fry? SEY/YY VYV /08 oals

a a a a Sl ol
/Y- SOYIVY VY F/aA Y
A FAA[- -2 YYve iYa Yoo
ACh Al \/50° £IVA Vo JRpeRT
P OAY/+ P Vva® fraP b

Bl e (6l gire BB a8l STl yge3l auo o i Jleisl mhaos 10 S i B> S JBlas glls lael

LLs)l g Vb oS b ogue b abonl
= ol (Davies & Hobson, 1981) s s

Sl Goge Sy plgreds (S5 2az oS ogee
3 S abawl b ogs ojlac gl o aslis

45‘)9- ML’GA l.(boﬁ.,c )o s_:9.lb.a ua.>Lw A‘/a
g ooly mals |y s Cul g o laile g, codles

14



Soyd B g VO (gilulale 4 Cod (gt
Cos S lasyg, colan g FVIFM cos .cusls
g Jo5 g ol 5l e b He oad ls
ol olge Jod jlogee (A Dleogas (rizen
3 ogee ojlas (S S Colba 5 She (Jole
(Sep Wog Fogllhe L5 8 oal jles
Al b He sl )3 boges olas
Secdls sl 51 oolazl 0g oS o8 ol
Ry K
S s |y SijparsS 0, conds Sl
Olgiee conlply s Sl gsllale 5 YL s
Silulule 4 (K paxgS o5 dgei (g S anD
Sgu> ;3 49 Db b Gblie )0 g wdbise (ulu
@b gerte o JgegSee B0l S

WS s0s adgi solaidl o Sles

< ged

Looad ponle sl 5,845 ose 20,5 (Lo
b anslio ;o (65508 el slyime () sbois,s
Lol o o byl cow 00,8 s, sloges
colan ialesl ol mls elel ozl
olas 2als (g oad 2als L ege o S5 Sl
oguo | oS colaa il (Y Jaaz) ol
Slge ogi 5l il Canl San YU 55 Sad o
5 Loty dadlnen S Jo min Jslxe
Malash et al., ) osl i Gose jolie Cix

(2002

2 Sygaxgs a5 ol glas ileyl cpl mls

JS Q)S.Lo.c 9 4....:5.‘> )Q 090 Q‘Ja.? ‘u—’éiﬁ

References

Akhter, N., Rahman, M. M., Hasanuzzaman, M. & Nahar, K. (2009). Dry matter
partitioning in garden pea (Pisum sativum L.) as influenced by different light levels.
African Journal of Plant Science, 2(4), 233-236.

Aloni, B., Karni, L., Rylski, I. & Zaidman, Z. (1994). The effect of nitrogen
fertilization and shading in the incidence of color spots in sweet pepper (Capsicum
annuum) fruit. Journal of Horticultural Science Biotechnology, 69, 767-773.

Azarmi, R., Tabatabaei, S. J. & Chaparzadeh, N. (2018). Interactive effects of Mg
and shading on the yield, physiology and antioxidant activity in cucumber grown in
hydroponics. Journal Plant Process Function, 22(6), 63-71.

Barradas, V. L., Nicolas, E., Torrecillas, A. & Alarcon, J. J. (2005). Transpiration
and canopy conductance in young apricot (Prunus armenica L.) trees subjected to
different PAR levels and water stress. Agricultural Water Management, 77, 323-
333.

Brand, M. H. (1997). Shade influences plant growth, leaf color, and chlorophyll
content of Kalmia latifolia L. cultivars. Journal of Horticultural Science, 32(2),
206-208.

Cockshull, K. E. & Cave, C. R. J. (1992). The influence of shading on yield of
glasshouse tomatoes. Journal of Horticultural Science, 67, 11-24.

Davies, J. N. & Hobson, G. E. (1981). The constituents of tomato fruit- the
influence of environment, nutrition, and genotype. Critical Reviews in Food Science
and Nutrition, 15, 205-280.

Dempsey, D. A. & Kilessing, D. F. (2017). How does the multifaceted plant
hormone salicylic acid combat disease in plants and are similar mechanisms utilized
in humans. BMC Biology, 15(1), 1-11.



http://hortsci.ashspublications.org/search?author1=Mark+H.+Brand&sortspec=date&submit=Submit

g0 oS 53 Shas o S5l sed Sleogas (F g Sebdle sl 5 55 Db Lo 50

Diaz-Perez, J. C. (2014). Bell pepper (Capsicum annum L.) crop as affected by
shade level: fruit yield, quality, and postharvest attributes, and incidence of
phytophthora blight (caused by Phytophthora capsici Leon.). Journal of
Horticultural Science, 49(7), 891-900.

Dwyer, L. M. (2003). Row spacing and fertilizer nitrogen effects on plant growth
and grain yield of maize. Canadian Journal of Plant Science, 83, 241-248.

Eraslan, F., Inal, A., Gunes, A. & Alpaslan, M. (2007). Impact of exogenous
salicylic acid on the growth, antioxidant activity and physiology of carrot plants
subjected to combined salinity and boron toxicity. Scientia Horticulturae, 113, 120-
128.

FAO. (2017). Available online: http://fao.org (accessed on 20 November 2018).
Gent, M. P. N. (2007). Effect of degree and duration of shade on quality of
greenhouse tomato. HortScience, 42, 514-520.

Habibi, G. (2012). Exogenous salicylic acid alleviates oxidative damage of barley

plants under drought stress. Acta Biologica Szegediensis, 56, 57-63.

Hatamian, M., Arab, M. & Rouzban, M. (2016). Study of stomatal behavior of two
varieties of rose in different light intensities. Journal of Crop Improvement, 17(1),
1- 11. (In Farsi)

Hayat, Q., Hayat, S., Irfan, M. & Ahmad, A. (2010). Effect of exogenous salicylic
acid under changing environment: a review. Environmental and Experimental of
Botany, 68(1), 14-25.

llic, Z., Milenkovic, L., Durovka, M. & Kapoulas, N. (2012). Tomato fruits quality
as affected by light intensity using color shade nets Proceedings. 47th Croatian and
7th International Symposium on Agriculture. Opatija. Croatia (414-418).

Khan, A. R., Hui, C. Z., Ghazanfar, B., Khan, M. A., Ahmad, S. S. & Ahmad, I.
(2015). Acetyl salicylic acid and 24-epibrassinolide attenuate decline in
photosynthesis, chlorophyll contents and membrane thermo-stability in tomato
under heat stress. Pakistan Journal of Botany, 47(1), 63-70.

Khatib, K. A. & Paulsen, G. M. (1989). Enhancement of thermal injury to
photosynthesis in wheat plants and thylakoids by high light intensity. Journal of
Plant Physiology, 90, 1041-1048.

Kurepin, Leonid. V., Walton, Linda J. Reid, David M. & Chinnappa, C. C. (2010).
Light regulation of endogenous salicylic acid levels in hypocotyls of Helianthus
annuus seedlings. Botany, 88(7), 668-674.

Larque, S. A. (1979). Stomatal closure in response to acetylsalicylic acid treatment.
Z. Pflanzenphysiology, 93, 371-375.

Li, Q. & Kubota, C. (2009). Effect of supplemental light quality on growth and
phytochemicals of baby leaf lettuce. Journal of Environmental and Experimental
Botany, 67, 59-64.

Long, S. P., Humphries, S. & Falkowski, P. G. (1994). Photoinhibition of
photosynthesis in nature. Journal of Annual Revulsion Plant Physiology Plant
Molecular Biology, 45, 633-622.

Maddah, M., Fallahian, F. A., Sabaghpour, H. & Chalabian, F. (2007). Effect of
salicylic acid on yield and yield components and anatomical structure of chickpea (Cicer
arietinum L.). Basic Sciences Islamic Azad University, 62(1), 61-70. (In Farsi)

A


https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Ili%c4%87%2c+Z.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Milenkovi%c4%87%2c+L.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22%c3%90urovka%2c+M.%22
https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Kapoulas%2c+N.%22

Malash, N., Ghaibeh, A., Yeo, A., Ragab, R. & Cuartero, J. (2002). Effect of
irrigation water salinity on yield and fruit quality of tomato. Acta Horticulture, 573,
415-423.

Mc Avoy R. J., Janes, H. W., Godfriaux, B. L., Secks, M., Duchai, D. & Wittman,
W. K. (1989). The effect of total available photosynthetic photon flux on single truss
tomato growth and production. Journal of Horticultural Science, 64, 331-338.
Mimouni, H., Wasti, S., Manaa, A., Gharbi, E., Chalh, A., Vandoorne, B., Lutts, S.
& Ben Ahmed, H. (2016). Does salicylic acid (SA) improve tolerance to salt stress
in plants? A study of SA effects on tomato plant growth, water dynamics,
photosynthesis, and biochemical parameters. A Journal of Integrative Biology, 20,
180-190.

Mudasir, A. B., Hafiza, A. & Shabber, H. (2017). Climate Change and its Impact on
Food Quality. International Journal of Pure and Applied Bioscience, 5(3), 709-725.
Rivas-San Vicente, M. & Plasencia, J. (2011). Salicylic acid beyond defense: its role
in plant growth and development. Journal of Experimental Botany, 62, 3321-3338.
Shekari, F., Masiha, S. & Esmaeipour, B. (2007). Vegetables physiology. Zanjan
University Publition. (In Farsi)

Shinwari, A., Ahmad, I., Khan, I., Khattak, H. & Azimi, A. S. (2018). Thermo-
tolerance in tomato: acetyl salicylic acid affects growth and yield of tomato
(Solanum lycopersicum L.) under the agro-climatic condition of Islamabad, Pakistan
Advances in Agriculture and Environmental Science, 1(3), 102-107.

Tabatabaei, S. J., Yusefi, M. & Hajiloo, J. (2008). Effects of shading and NO3:NH,
ratio on the yield, quality and N metabolism in strawberry. Scientia Horticulture,
116, 264-272.

Taiz, L. & Zieger, E. (2010). Plant physiology, 5th Edition. Sinauer Associates,
Sunderland, MA.

Tawseef, R. B., Angrej, A., Amit K. & Mohit H. (2017). Effect of exogenous
application of salicylic acid and triacontanol on growth characters and yield of
strawberry. The Pharma Innovation Journal, 6(11), 274-279.

Tigist, M., Tilahun S. W. & Kebede, W. (2013). Effects of variety on the quality of
tomato stored under ambient conditions. Journal of Food Science and Technology,
50(3), 477-486.

Valladares, F. & Niinemets, U. (2008). Shade Tolerance, A key plant feature of
complex nature and consequences. Annual Review Ecology Evolution Systematics,
39, 237-257.

Vazirimehr, M., Rigi, K. & Branch, Z. (2014). Effect of salicylic acid in agriculture.
International Journal of Plant and Animal Environmental Sciences, 4, 291-296.
Willcox, J. K., Catignani, G. L. & Lazarus, S. (2003). Tomatoes and cardiovascular
health. Critical Reviews in Food Science and Nutrition, 43, 1-18.

Yildirim, E. & Atilla, D. (2009). Effect of foliar salicylic acid applications on plant

growth and yield of tomato under greenhouse conditions. Acta Horticulturae, 807,
395-400.

Yy



