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Table 1. Some physical and chemical characteristics of the soil used in this experiment.

K P Total N

Organic Carbon
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St Clay
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Texture pH d EC 1
R 0 (dSm™) Soil
(mgkg") (%)
Yoo 3
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Fig. 1. Light intensity during the growing period of tomato at 0, 25 and 50% shading.
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Table 3. Mean comparison of main effect of shading, SA and cultivar on some growth traits of tomato.

Spsis i Saios SalSde Soke Jib S Usb
¢ ¢ ki o slas o3l i
5 5 ) Leaf (G (el e o
Leaf dry Leaf fresh Leaf area number Internode  Plant length Main effect of treatments
Weight (g) Weight (g) (cm?) (cm) (cm)
81.48" 623.8° 5565° 52.33° 4.01° 217.5° 0
L
57.28° 473.0° 5027 36.16° 459 176.6° 25 S
Shading
40.57° 339.7¢ 4082° 28.16° 5.45° 153.0° 50
b b b b a b
57.38 451.1 4677 36.27 470 165.3 0 Sl A
62.17° 506.6 5106" 41.5° 4.65° 199.5° 2 SA
65.61° 522.4° 5291° 41.16* 5.10° 206.6° Super Beta 3
53.93° 435.5° 4493° 36.61° 426" 158.1° Super 6108 Cultivar

.Mjéécb»ﬂ)ﬁ basles 3 (Sls o S 55 ¢.\.9J§JL3{)):..~,A)> wlie by >~
Same letters in each column indicate no significant difference between treatments at 5% level.
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Table 4. Mean comparison of interactive effect of shading and SA on growth traits of tomato.

Sl Sl S s o S0ke Jsb oS Js Jsb LT Skl

Yield (g) Stem dry weight (g) S S (422) o)
Internode (cm) Plant total length (cm) Shading (%) SA (mM)

1819* 8.94° 3.88° 196.3% 0

975™ 6.46° 4.60° 156.0™ 25 0

700° 5.47° 5.62° 143.6° 50

1870° 10.63* 415" 238.6" 0

1162° 7.84° 4,53 197.3% 25 2

817° 6.05° 5.28° 162.5™ 50

.Mjéécb»ﬂ)ﬁ basles 3 (Sls o S 55 ¢.\.9J§JL3{)):..~,A)> wlie by >~
Same letters in each column indicate no significant difference between treatments at 5% level.
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Table 5. Mean comparison of main effect of shading, SA and cultivar on some growth traits of tomato.

S5, Calda L3, S il ale St 055 Sl 5035
By IS s _ B . :
3,5 Stomatal Chlorophyll () 5 [E P W
. y .
Yield (g) conductin?:: content (SPAD) Stem dry weight Stem fresh weight Main effect of treatments
(WM m™s7) () (@
1844.9° 93.8° 51.88° 9.78 126.2° 0
L
1069.8° 130.6" 4573 7.15° 102.2° 25 S
Shading
759.1°¢ 135.0° 4337 5.76¢ 86.2¢ 50
b a a b b
1165.1 130.9 4627 6.96 97.27 0 Sl
1283.6° 108.7° 47.72° 8.17° 112.5° 2 SA
1428.7° 123.9° 46.71° 8.23° 110.9° Super Beta 5
1020.0° 115.7° 47.28" 6.89° 98.88" Super 6108 Cultivar

.Mjééch»ﬂ)é basles 3 (Sls o S 55 ¢.Lo)§JL3{)):..~,A)> awlie Gy >~
Same letters in each column indicate no significant difference between treatments at 5% level.
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Table 6. Mean comparison of interactive effect of shading and cultivar on some growth traits of tomato.
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2263° 10.82° 140.1°* 57.8° 255.5° Super Beta
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1426° 8.75" 112.3° 46.8° 179.5" Super 6108
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25
959¢ 6.67 101.83% 35.5° 155.8¢ Super 6108
8444 6.25% 90.0% 28.8¢ 167> Super Beta

50
673° 527° 82.5¢ 27.5¢ 139.1¢ Super 6108
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Same letters in each column indicate no significant difference between treatments at 5% level.

L obaosls (:Kle anglie sl ulal o (Y J50) ol 1S I3, Calde g Jby A chle
DR S Js S chle el cul 515 oale oole 1 bi daesls GGboly 4 S
53 JB ks ke 5 rals (0 ) s oLl Abeas Gl siba 1 Sy s ls chl
Gl ok e lid sy 3L g Sl S e Gl o 5y slayySG iz 51 Ll sls 13
SAd 3 e oo S Jds S ke (V) ceomen (Y dads) sl 5 Shess 1 s s
2ol ke S el S s s Aol Ol esls Slols 4525 51 Jol s
Loy doys 00 g old o IS chle X oby Jlize Gl Sl sl 5 ol sl
SIS GRS s e (1) Oes 5 e 350l gme S gl culbe Sl

Yoo



Mdgle (63331 il g 9 (50,3 Jgwsy

i @5 4L O0A 5 YA) &8 oy 5l
Aol 3,58 L S gl calis daesls . Sls
Sl ol B s o Sl
L 2 ome oS i (i) s At
Sl gmn ssbas 1y ledss, ol Sl dl
WS L5, oS M) O 5 ey ol hals
2Ll culis Sl al 58
ol el e s e 2alS Ly sl
Al U i S S 50 a5

235 e Sl
ol 1 das o 0L Y Jsds &S 5 sbOlen 15 Shas
Sl Gl o5, 5 Sl el asal
ERNSBIR QLI Sl xo asale
g b bl 5l 3, x Sl d
3 o g o 53 LS L3 s Shes nS
3 B By 50 s Sl dl bl
le 5 e S asy OblS s s Ss A
o2 0o s Shedle el Do Sl 5 Lo s 00
S0 ladsds) el Cosa VA
4 (Ko Jgpama s Shae y a3al o 5 ot
b (Fo) sl paale oul A LS
O 5 oolensd gbaadl L ol lays,
)8 s Sles Ls S 5515 4S sy seen (YE)
D@m VIV easale O Ll s s (gladds Jals
LS s vﬁ}lcf Y/AY maale Ll b ys 5 olS s
Jsb 5 s 53U gay adlae L (10) Cox 5
GlobdS (K par S 5 Ses 5 asale Sl
Cdd Gl L ege IS 5 Sles &S Ws S 5158
oAk ol o3 Al S b sbe asala
St e YO 500 asale s Shes JalS

Sl S el s s sl o

Yo

l{w\é&xﬁ;b&p—)};um.wlam
S g s > Il ol e 3 5,5 o 5
Conl Sas WaS 5 55 Ldy IS clale als 5y
S5 0t 535 5 Sy e D Sy blia
Al S s ey IS sl ials et
sale s Shedle . flase J1 addlas s
53 Rl e Sl sl &S S o
iy ale Lyls e JlS S L, I clle
Glaasl L mli cpl Sltalie s S dils 13
Olge S sl cilas (0)) OLKes 5 ol
SRS s b Sl a5l eslizal 8 oS
T P NWO Ry R P Sl ol
SAd 55 Gl e b cpl 3l eds by IS
Aol Aoy B Bk S opd e g g
S oS s s ls clale il L Sl
Sl o LIS e dites (e Al LT s
2l (Y0) 353 ady (Il a5 5 g
o oS als Olas Laesls wf.;t.a awslis 3l ol
S 5l Colda msale ul Jall Sl
() OLan 5 sl (0 Jsdr) @il 2al53l 5
Qs S, laisy ol S WS EL1S
ss ok 5l ke ale kyls cos Jlg
el ol Jlea=l e Waol sy LS 55 2 2
05 P 2 S S ol ey SR
Cailes (gl @iy ol L Ad s sl
Jyene osbtr 35 e i Jlzl ol S
sl sty
My i5ke OF & o 5 iz 0L Jsline
S5 5 GRSy 5 i SO sl LS e
L o Lild boagrle 0 s S

oy ik gloase OLLS



YA (1) yloss (YY) e ALS 355 sty &y

5 (65 4

o8 o 53 (Kper S bl bl el

ChL S sl oS e oS S b S
s See 5 Ble 5 S Sa 5 5 0555 Mo S
A s dos 0 5 Y0 asale 4 Sl (65
Jsb Lol VA e 5 W pse o 92
CAs Gl LS gl colis s e SOl
TNV VOV | ¥ VOOH R U LG PR 01 ' [ R S YL 008
oSl Do St 53 sl sy
bl s cos |y Spar S 5 Slas 5 Al ol
bl g i s ollale 5 YU 58 o
03 5 ey e sl 4 u-<’)34")§ @L:j
2 dses S 0 Sl S o8 o L bl
05 g dalg alasl Ol s Slas L@Uﬁ@fj:ﬁ
Olyets Sdle el 51 eslizad ilesl ol

SIS s ol b a5 e s
rsjw.g;‘i\a‘ﬁl.g,yc)ﬁjgﬁﬂibau
s es 5 Ad; VA 13y 4 ol e

LSl (6 e

1.Akhter, N, Rahman, M.M.,,
Hasanuzzaman, M. and Nahar, K. 2009.
Dry matter partitioning in garden pea
(Pisum sativum L.) as influenced by
different light levels. Afr. J. Plant Sci.
2:4.233-236.

2.Azarmi, R., Tabatabaei, S.J. and
Chaparzadeh, N. 2018. Interactive effects
of Mg and shading on the yield,
physiology and antioxidant activity in
cucumber grown in hydroponics. J. Plant
Proc. Func. 22: 6. 63-71.

3.Barradas, V.L., Nicolas, E., Torrecillas,
A. and Alarcon, J.J. 2005. Transpiration
and canopy conductance in young apricot
(Prunus armenica L.) trees subjected to
different PAR levels and water stress.
Agric. Water Manage. 77: 1-3. 323-333.

Y.y

AL bl dlesl Ol 5 asale e Jsb
S g ey W Uh_uﬂ ol o sl o9 Jsb
s s SRS sl SR 5 sy 00 asela
2 nle 8 Gl s s g0 0 M
338 Jlasl ogee |25 Bilsl b iy Ay > e
I I T
W) VU RSO B W PRSP I S RSP S
S Ry A dep s (S S s
&S o iUl S 5 5 Bl p3 1y 5 Sl g S
PRI PR W PYWIN R PRCHS  Bv I
awslin 53 Sy e g nils blra b sw
T TSRt IES S PV IR ARV STP S BRY
Sl ol 5 asa i 51 30 5 e 200550
chle (S sl Gl gl il el S
LS oS0k Jsb 5 Bl 5 05y S s
(Ohda s S Ol G g Sdl asale LS
5 oy 4 ol ss el 5165 58 5l JLad)
SV gz 53 1y oS S osbe Jf cladil >

(\C\ }Vi) MDJG u,:,_hls aliss 6\0).¢|

4.Bell, G.E., Danneberger, T.K. and Mc
Mahon, M.J. 2000. Spectral irradiance
available for turfgrass growth in sun and
shade. Crop Sci. 40: 189-195.

5.Borsani, O., Valpuesta, V. and Botella,
AM. 2001. Evidence for a role of
salicylic acid in the oxidative damage
generated by NaCl and osmotic stress
in Arabidopsis seedlings. Plant Physiol.
126: 1024-1030.

6.Brand, M.H. 1997. Shade influences plant
growth, leaf color, and chlorophyll
content of Kalmia latifolia L. cultivars.
Hort. Sci. 32: 2. 206-208.

7.Casal, J.J. 2013. Photoreceptor signaling
networks in plant responses to shade.
Plant Biol. 64: 403-427.



Mdgle (63331 il g 9 (50,3 Jgwsy

8.Casal, J.J. 2012. Shade
Arabidopsis Book, e0157.
9.Cohen, S., Moreshet, S., Guillou, L.L.,
Simon, J.C. and Cohen, M. 1997.
Response of citrus trees to modified
radiation regime in semi- arid conditions.
J. Exp. Bot. 48: 35-44.
10.Dong, C., Fu, Y., Liu, G. and Liu, H.
2014. Low light intensity effects on the
growth, photosynthetic characteristics,
antioxidant capacity, yield and quality of
wheat (Triticum aestivum L.) at different
growth stages in BLSS. Adv. Space Res.
53: 1557-1566.
11.Elizabeth, A. and Munn-Bosch, S. 2008.
Salicylic acid may be involved in the
regulation of drought —induced leaf
senescence in perennials: A case study
in field-grown Salvia officinalis L.
plants. Environ. Exp. 64: 105-112.
12.FAO STAT, 2015. Available online:
http://faostat fao.org (accessed on 20

avoidance.

November 2015).
13.Fletcher, J.M., Tatsiopoulou, A.,
Mpezamihigo, M., Carew, J.G,,

Henbest, R.G.C. and Battery, P. 2005.
Far red light filtering by plastic film,
greenhouse-cladding materials: effects
on growth and flowering in petunia
and impatient. J. Hort. Sci. Biotech.
80: 303-306.

14.Franklin, K.A. 2008. Shade avoidance.
New Phytol. 179: 930-944.

15.Gent, M.P.N. 2007. Effect of degree and
duration of shade on quality of greenhouse
tomato. Hort. Sci. 42: 514-520.

16.Gommers, C.M., Visser, E.J., Onge,
K.R., Voesenek, L.A. and Pierik, R.
2013. Shade tolerance: when growing
tall is not an option. Trends Plant Sci.
18: 65-71.

17.Gong, W.Z., Jiang, D., Wu, Y.S., Chen,
H.W., Liu, Y.W. and Yang, Y. 2015.
Tolerance vs. avoidance: two strategies
of soybean (Glycine max) seedlings in
response to shade in intercropping. Phot.
53:259-268.

18.Grant, J.A. and Ryugo, K. 1984.
Influence of within canopy shading on
net photosynthesis rate, stomatal
conductance and chlorophyll content of
kiwifruit leaves. Hort. Sci. 19: 834-836.

vor

19.Hatamian, M., Arab, M. and Rouzban,
M. 2016. Study of stomatal behavior of
two varieties of rose in different light
intensities. J. Crop Imp. 17: 1. 1-11.
(In Persian)

20.Helyes, L., Dimeny, J., Pek, Z. and
Lugasi, A. 2006. Effect of maturity
stage on content, color and quality of
tomato (Lycopersicon lycopersicum (L.)
Karsten) fruit. Int. J. Hort. Sci.
12: 1. 41-44.

21.Horvath, E., Zsalai, G. and Janda, T.
2007. Induction of Abiotic Stress
Tolerance by Salicylic Acid Signaling.
J. Plant Grow Reg. 26: 290-300.

22.Johnson, G.R. and Cartwright, C. 2005.
Genotype seed mass and shade tolerance
in seedlings of nine boreal tree species
grown in high and low light. Func. Ecol.
12: 327-338.

23.Kurepin, L.V., Walton, L.J., Reid, D.M.
and Chinnappa, C.C. 2010. Light
regulation of endogenous salicylic acid
levels in hypocotyls of Helianthus
annuus seedlings. Botany. 88: 7. 668-674.

24 Lopez-Marin, J., Galvez, A., Gonzalez,
A., Egea-Gilabert, C. and Fernandez, J.
2012. Effect of shade on yield, quality
and photosynthesis-related parameters
of sweet pepper plants. Acta Hort.
956: 545-552.

25.Maddah, S.M,, Fallahian, F.,
Sabaghpour, S.H. and Chalabian, F.
2006. Effect of salicylic acid on yield
and yield components and anatomical
structure of Cicer (Cicer arietinum L.).
J. Sci. 62: 1. 62-70. (In Persian)

26.Mardani, H., Bayat, H. and Azizi,
M. 2011. Effect of salicylic acid spray
on morphological and physiological
characteristics of cucumber (Cucumis
sativus cv. Super Dominus) seedlings
under drought stress conditions. Iran.
J. Field Crop Res. 25: 3. 320-326.
(In Persian)

27 Marschner, P. (ed) 2012. Marschner
mineral nutrition of higher plants (Third
Edition). Elesevier Ltd.

28 Moller, M. and Assouline, S.
2007. Effects of a shading screen
on microclimate and crop water

requirements. Irrig. Sci. 25: 171-181.



YA () ko (YY) s (ALS S5 (slagsirg iy & puld

29.Nagasuga, K. and Kubota, F. 2008.
Effects of shading on hydraulic
resistance and morphological traits of
internode and node of Napier grass
(Pennisetum purpureum Schumach.).
Plant Pro. Sci. 11: 3. 352-354.

30.Nasrollah-Zadeh, S., Ghassemi-Golezani,
K. and Raey, Y. 2011. Evaluation of the
relationship of shading with growth and
grain yield of faba bean. J. Agric. Sci.
Sust. Sci. 21: 3. 75-87. (In Persian)

31.Razmi, N., Ebadi, A., Daneshian, J. and
Jahanbakhsh, S. 2017. Salicylic acid
induced changes on antioxidant capacity,
pigments and grain yield of soybean
genotypes in water deficit condition. J.
Plant Interact. 12: 2. 457-464.

32.Rivas-San Vicente, M. and Plasencia, J.
2011. Salicylic acid beyond defense: its
role in plant growth and development.
J. Exper. Bot. 62: 10. 3321-3338.

33.Stanton, K.M., Weeks, S.S., Dana,
M.N. and Mickelbart, M.V. 2010.

\E%3

Light exposure and shade effects on
growth, flowering, and leaf morphology
of Spiraea alba Du Roi and Spiraea
tomentosa L. Hort. Sci. 45: 12. 1912-1916.
34.Tabatabaei, S.J., Yusefi, M. and Hajiloo,
J. 2008. Effects of shading and
NO;:NHj, ratio on the yield, quality and
N metabolism in strawberry. Sci. Hort.
116: 264-272.
35.Taiz, L. and Zieger, E. 2010. Plant
Physiology, 5"  Edition.  Sinauer
Associates, Sunderland, MA.
36.Vafabakhsh, J., Nassiri Mahallati, M.
and Koocheki, A. 2008. Effects of
drought stress on radiation use
efficiency and yield of winter Canola
(Brassica napus L.) Iran. Field Crop
Res. 6: 193-208. (In Persian)
37.Valladares, F. and Niinemets, U. 2008.
Shade tolerance, a key plant feature of
complex nature and consequences. Annu.
Rev. Ecol. Evol. Syst. 39: 237-257.



