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Table 1. Physicochemical characteristics of the soil used in the experiment at depths of 0 to 30 cm
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Table 2. Results of variance analysis of drought stress, silicon and cultivar effects on biochemical characteristics,

yield and yield components of wheat
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Ol i A ) Chlorophylla  Chlorophyll b Peroxidase Catalase
S.0.V Sl S df
Replication SIS 2 3.05" 7.01 2.95™ 0.67™
Stress (S) o 1 98.28" 44.66" 69.74™ 61.97"
Main Plot Error ol O slas 2 1.14 1.02 0.26 0.58
Cultivar (C) D) 1 9.10™ 21.20" 4.85™ 0.83"
Silikon (Si) Ry 3 7.14™ 7.86™ 8" 15.97"
Six C o )X g 1 0.04"s 0.42" 0.35™ 6.49™
S x Si 95w o 3 1.51" 2.75™ 0.44ns 4.62™
SixC O alwx o8 3 0.10" 0.07" 0.11m 0.32"
SxC xSi OFadwx 18 yx (s 3 0.18™ 0.09ms 0.39 0.88"
Subplot Error ROy sl 28 0.09 0.23 0.17 0.33
CV (%) Ol s o pb 5.92 7.78 6.19 6.90
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T el Al ,lm 0l Sufglen  cubloy

& Grain per 1000- grain  Biological Harvest o 0 )Xo
5.0.V Ol g0 gf spike weight yield index  Grain yield
Replication IS 2 57.65™ 4.69" 2546456 14.48™ 650700
Stress (S) o1 842.67" 1530.13*  8316675™  594.52"  26730675"
Main Plot Error ol s s 2 29.49 55.72 592206 1.68 284400
Cultivar (C) PEIRE | 36.21™ 67.12" 21306675 381" 29862075
Silikon (Si) O 3 575.55™ 131.30" 30963925  99.64" 2665475
Six C pdx 1 23.25m™ 0.07m 20422008 42.26™ 4650075
S x Si OFkwix i 3 529.32™ 93.34" 5301036" 30.59" 222475
SixC OFwbowxad, 3 297.46™ 22.31m 4562758 25.25m 39875
S x C x Si O box o yx s 3 151" 19.32m¢ 329758"™ 7.33m 12275
Subplot Error PO ks 28 18.23 35.95 1661950 26.79 73521
CV (%) Ol i g 12.43 16.14 9.48 9.95 3.86
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. ns, * and **: Non-significant, significant at 5 and 1% probability levels, respectively.
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Table 3. Mean comparison of effects of drought stress and silicon on biochemical traits, grain yield and yield components

of bread and durum wheat.

Sl a Judg,ls b Judg,l5 STy el
Treatment Chlorophyll a Chlorophyll b Peroxidase Catalase
mg. g FWeeeemeeeee s U. min"! g'FW--meeeeev
Stress o
Optimum irrigation wglho ,LsT 5918 7.20° 5.51° 5.89P
Drought stress (SSiS S 4.36° 5.27° 7.922 8.16°
Cultivar Pe-J)
Chamran ol o) 5.57* 6.90° 7.04* 7.16*
Shabrang RN JON PN J) 4.70° 5.57° 6/40° 6.89*
Silicon O 95w
0 Mm o 4.35¢ 5.44¢ 5.81¢ 5.84¢
1 mM Moogne SO 492> 6.08" 6.42¢ 6.45°
2mM Moo g9 5.07° 6.15° 6.89° 7.32b
3 mM Yo oo 6.20* 7.36% 7.75% 8.50?

Table 3. Continued aolsl ¥ Jgu>
o b jo ails  aild Hl 39 . . .
Treatment Grai'n per 1000—.grains ‘5")5]5"" ")5.‘1"‘" il U“’ L “’|°'°)5‘:L“'°
spike weight Biological yield Harvestindex  Grain yield
g Kgha' % Kg ha'
Stress o
Optimum irrigation wgllo g,LsT 38.522 42.792 14002 55.49° 77552
Drought stress S s 30.14° 31.5° 13175° 48.57° 6262°
cultivar PN
Chamran ol o) 35.20° 38.32¢ 14257° 54.79* 7797°
Shabrang s 03 33.46° 35.96° 12925° 49.15° 6220°
Silicon Ok
0 mM Yo 42.88* 32.89° 12475° 48.49° 6595°¢
1mM Mool SO 27.83¢ 36.75% 12700° 51.09® 6755¢
2 mM Yoo cluo 90 36.95° 38.09% 13237° 53.04% 7020°
3mM W gosheo an 29.67° 40.84* 15952¢ 55.27% 7665%
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Means in each column and treatment followed by similar letters are not significantly different 1% using LSD test
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Fig. 1. The interaction of drought stress and silicon on the content of chlorophyll a (a) and chlorophyll 5 (b).
(Means with similar letters are not significant based on LSD test at 1% probability levels).Sio: no silicon
application, Sii: 1Mm silicon: Siz: 2 Mm silicon, and Siz: 3 mM silicon.
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Fig. 2. Interaction between drought stress and silicon on enzymes activity of catalase in wheat cultivars. (Means
with similar letters are not significant based on LSD test at 1% probability levels).Sio: no silicon application, Sii:
1Mm silicon: Siz2: 2 Mm silicon and Siz: 3 mM silicon
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Fig. 3. Interaction effect of drought stress and silicon on grain number per spike of wheat cultivars (Means with
similar letters are not significant based on LSD test at 1% probability levels). Sio: no silicon application, Sii:
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s 09 osine Vae ke ¥l b il ol Ll ol
Solosine SN (p S YYIA) 95k b pan pae Lo L
3 (Royo etal., 2000) o, Ken g 415, (¥ Jgaz) coisls
(S B (35 aloye (S A5 a5 adl e
0399 41> Gab  0)99 il ol e 0l sles b ST o5 0
B2 o mols (X Triticosecale) Al 5 o 1, als e
Jb ol slagiss o als i oy aelS ol o
pie (65T el Cusb ) 99005 L Ails (A 5y 0590 3 595
oley 5 Al ow,yp L (Akbari Moghaddam, 2013)

il 152 g
Sl as ols s lesls il g 4525 5l eoelcuwsas gl
O Jloiol o jo ails Jlie (559 52 25 9 Sk 00l
2o PSSl avolie .cal (F Jgaz) o g ao o
i 5 Il s alls e g 0ls plas ails e 5
cals gl gkl lulpd 4 Cod palS sy YV
az ol plas ails Sl 059 2 (eSSl (Sl anlie
I 039 et jlesd plo a4y S Voo Lo ¥ Locs
ool 03 4 i ol o |y anF FeIA Jada b 1, als



ATY Jad BT (Sas 5 Lyl 0 e o) 90 0 Shos 5 abardign Slio p 05l (T p )l Sl Sen 5 (Sils)

Mostafazadeh-Fard at) Koo 5 5,3 00l) dlaae
Ty g Ok 05 als b wsls lis qal., 2008
bl LT ez cdly (ialsdl T ols e o i s
ools uals 1) HlalS jo s i Ol el Woges
Srinosi il ol ] gty & e il sl 5
olS 5o 2l sbeplal g gdug, 0l Sl 5 oads ol 5o
@55 4 3)ls cdillas agh (l slaatilh L oS 090 oo
Sl el (a5 5 Ll 5 sl 0338l L oS
(F JS8) a8 oy o Shos 5o, T

G Sl as ol lad el ly a5 5l edliawods gl
3 O8%ekew Sl g aeye V Jleisl mlaw jo o8, (S
rC (V Jgaz) ad o goe aoye 0 il mla
Solel e 50 0,0 00/FF Jlaka b cils p el )l 5e
O e 5 oy FAFO L Canw cpl Gl (o505 g
Localby asls ol ooyt el Cawd & i
O Oliee 2S5 Oz o) 5 weye OFAF ke
a5 dal Cass 4 Sl 08, 40 doye FAND L Cio
e JES 5 gez code ol masilSe 1 o350 Ylois|
ol 009 Ay 0,90 slel yo als 4 pSalioe slse
O bage o, BOIYY L clils y ol ol o s
b cho ol Oliee (riyieS 5 O5Sekow Yoo oo ¥ Lo
KV ICOWRIPTENS ¥ IOV JUSRPR PN A9 IO SRV 9 VA £
(S A5 a5 aygk ol g R (S p (7 g2
5B o 1) Suseden o Sles g ails o Sloe SLuS sbas
Sl e 13T Co a8 asls opl 1 g aas e 13
byl s o oy mhw jals els b e eS|
Slge 4y gwyiws ialS 4 205 5l am Sis s
Gl ool 0old s ails a5 090 ‘5|a Sl 03595
Mohamadi at al.,) ,Kes ¢ (gow>s .(Emam, 2011)
G5l Gl s a Sl i 57 3155 (2012
ogas bl «(Zuccarini, 2008) o 55; .0ed
Oinal38l So5edam o Slae 5l o 1) ails o Sloe 5l
)y’c‘sl.»ac Y ‘;).) oﬁ)lS as 6‘4;9?44 o)lo k.A.O.ILE.A )@l.’>

Y Jguz)

oligS b Sus s a5 o5 b)li% Sis s sl
O399 wlo o Slee als el wils ol 5 0)90 40,5
O IS A 0,908 50 ol Bl e i g ol dils e
9 XS5 el GL,..sloo)f )| ey p.ﬁo)LQ} iy Je‘ Lgb)?)
G5 Ces Wi, )18 (Gong et al., 2003) S
Pl e y5 aliw (359 55 Rl s (oSl (S22
3 oeSdw Wdges bl piee Lbo—l Sl ooy pass
o ol slaplail a4y (s slge JUil cusls & )b
Liang et) )| Kon 3 KL 00,5 oo ls 50 (59 58l
) ol )5 iwsid 5 )5 i azmiiys g Glalidl ol o 1,
s el oo ails 5o 59 (ial38l 4y youie a5 00ls Sgups
e 3B Sl (S p 0I5 Ao i 2l iags,
95k 8 e a5 glaigTay cuils pusS dils [l 3
als l5m 35 50 (el ae 0 VAP (Vae Lo ¥ lne 4

(Y Joaz) cabile 58l B pan pas jlond 4y S

Ko 0 K las

ool il as ols ylad il g a3 5l sdeliawsds s
x o5 Sy ey ) Jlisl mhw o 68, 5 eSelew
gl 50 08, x (25 il g o )0 O Jleial mhacs o 95l
ot Byl plo ) s 23 )l o (90
2515 S0 0SS VPTYY ke L1, Sajslses o Shos
Sran pae e Jg ol plaisl sgr 4 cas oyl
b Sosglsm oyflas (n e b 25 Laylyd cod 95l
Cils g sine il S p,TelS VVEOA laie
Ao VO (Sis iis byl il jo ez o8, 50 (F JS2)
ool 6 kol lulyd 4 Cons Sojelsm o Shoe jo alS
S e Jelds Sosglgm o, Slas (O JSE) 0l suslive
5 ol s b cos oS cul oS Ll sla i
oeels (Emam, 2011) »,.5 - )18 L5 5 S« olen
Py g pliee Aol (pizen g 0allS Jiiwgid mhan
Sgd oo Sis oole mezw alS el (( Sis 1S
ol sl b olS o iz i (Sliman et al., 1994)
5SS 3l il CBl g adsje, o Ay doed ) g Sy
S8 Sy 3 bgrye slaan 1B g ool slacdled 5 g
Soi9em o, les 5l Sy laisay ails o Slee él (> ge
.(Farrokhnia et al., 2012) 545 o



AR 5l Y ol el psle o dame sla s AYA
[]Nostress g Drought stress
18000 - a
ab
16000 - b
5 14000 { "¢ ed cd ¢ .
s c
31 § 12000 - d
<
% = S 10000
132
—‘!: 'g" = 8000 -
J 2 6000 -
= 4000 |
2000 -
0
si0 si2 si3
ol 2 alde Bgy2 b slanSile) pusS L)) ST Jglem o,5as p efubow 9 (Sobs (i il S1LF JSCh
(395w Yo Lo SO Sit (y9Sdw B pan pae 1Sip. (Wbl ood 510 S w00 Y Jloss!| mlaw 0 LSD 903
o95abons Y g sheo s Sis 5 (y35abons ;Y g ko 95 1Sia
Fig. 4. Effect of drought stress and silicon on biological yield of wheat cultivars (Means with similar
letters are not significant based on LSD test at 1% probability levels).Sio: no silicon application, Si1: 1Mm
silicon: Si2: 2 Mm silicon and Siz: 3 mM silicon.
[JNostress @ Droughtstress
18000 -
3 16000 - 2
= J b
%n 14000
3‘ = 12000 -
'i £ 10000 -
K 6 8000 -
g 6000 -
S 4000 -
)
2000 -
0
Chamran Shabrang
LSD (9051 (bl 2 aslien B9 52 b (slocynilee) oS S59lgm 0, Shas o)l 5 (Sid i Jliio 510 S
(i 10 G0 o y3 ) Jloss ! o 5o
Fig. 5. Interaction effect of drought stress and cultivar on biological yield of wheat cultivars. (Means with
similar letters are not significant based on LSD test at 1% probability levels)
als o Slos o8, 5 Giid Jliie Pl 1Sl anlin (P Wl o Klac

Aoy VYA (Sis s bald (o olues o8, ol i
4 (Y J52) el Cgllae gylol bulyh 4 s rals
e s Ao 3 (K85 25 8 e 0
ey ;05 (Jobo el ol 5 ST A0S G20k
Scdled 2als 5 Sl el Glie G5l 5l eails ol
SalS e s by 0y90 Jsb rals 5 el
mbo (Saeadi et al, 2011) osi 0 wly o Slos
W ails o Slee gals s pol> anlllas ;o selcwssa
Qandi and ) D> ¢ g8 gleassl, L Sas o 3

508, Slas ol lis ilyly a5 5l ooelcawsas b
ghw 5o G5 Sy ey ) Jlisl w5l
Tl 5 08, X A5 5 Sk x 25 Sl s 0 0 Jlezm
Y Jgoz) ol b ge wils o Slae 5 voyo V Jleis!
s 3 Skae 2 Sl 5 25 Blie 1 (eSilie Al
P eSS YV Lail o Slos pliee G F i ol (LA
o5 lyd 0 0eSekew Yoadeo 1 (S0 )5 0 S
2 eSS OV b o (pl Glie (eSS
JK8) del Caws @) 5w Brae pae byll o LS



ATA Jad BT (Sas 5 Lyl 0 e o) 90 0 Shos 5 abardign Slio p 05l (T p )l Sl Sen 5 (Sils)

aaslo )9 J&Lf 9 laails uM 2 0y90 J&Lf 4.]4.‘.4‘34.; ul)li‘o.b 9 ST Gue® 9 (Jalah, 2014
ol S slugSa oyl calle (Mohamadi et al., 2012)
o fles ialS das 7y cily > e o i axils

[ Nostress g Drought stress

9000 - a
8000 - bc be 1 ] c
~ 7000 { [ ] [ ]
% —‘ﬁ e de d
a2 = 6000 -
3w
o = 5000
3z
NE 4000 |
= ]
25 3000
4 & 2000 -
= 1000 -
0
Si0 sit Si2 si3

LSD 3031 bl 9 dsliine Bg,0 b (sl opuRilus) pus o8l aild & yShos p (yoSucdinws § (St i Jolisio 1.8 IS
Y g0 o 90 :Siz (59l Y g0 o SO 1Sit 98w B an pae 1Sin (Wb 0d Hlo Smo oy Y Jloss | a5
035k Y90 slno dus Sis g (gl

Fig. 6. Interaction effect of drought stress and silicon on grain yield of wheat cultivars (Means with similar
letters are not significant based on LSD test at 1% probability levels).Sio: no silicon application, Sii: 1Mm
silicon, Siz: 2 Mm silicon and Sis: 3 mM silicon.

| chamran [ shabrang

10000 - a

E 8000 - b b
i £ 6000 - ¢
2=

%
a 2 |

g

O 2000 -

0
No steress Drough steress

LSD (9037 (wlw! 3 dslio Bg 3o b (gla uSiiluo) poiS o8l ails & Ko p oy 9 Selid i Joliso 1.V S
(0B 05 Hlo Fro w0y Y Jloss | b o

Fig. 7. Interaction effect of drought stress and cultivar on wheat grain yield (Means with similar letters
are not significant based on LSD test at 1% probability levels).

Epstein and Bloom, ) sshs g sl ols ol58) as o o5 (Khajeh et al, 2016) |, Ken 5 axly>
o Il o 8diw 0 )5 s ges Hlebsl 5.5 (2005 S s bl o Yee Lo VIO 5L Jsloee W0 S



WA 5l Y sl sl psle 4o e sla i

A

Lol 50 YOI g 5loeaSTy ooyl o somlie (eSidew
Loas canls Glidl ae s A 5 ¥V o jay (Sis s
Voghe » Sas S bl g o8l (09939
OY ey YU g jlonsTyy slogs 35T codlad Voo Lo
Ol e Bras pae byl iy Cod w0 YO
YYAY Jlade b (oo 08,) b pad IS sbas .cuils
3199 P 4y o 1y 5V 5 Shac JUSs 45 ¢ S5LS
oS ey JiSa e pSekS YV ke b (ijnd od))
Lilps 5o 09 08, al 0o cwlie 5 5 p eaamslas
et ek By Nyalen ¥ Jlagh (S5 5
P eSS YO e b ez 63 o 1) o Skes (5ee
o oyl p 50 el OB e pae Loyl 4y s (LS
olBl sl L ysba 05wy Gl o, o Sas
Ll o cdl 2als 5 walhae Lylys o o Slas 5 o,
Lyl o ez o8, dils o Slae ioli8lconl angs B
RSO IVE JUURCHCINR | -PPICT IR FCS K SR
5 MeeSl mpl ba fdg)lS cold Ve e ¥

Ll VB

Aebi, H., 1984. Catalase in vitro. Methods in
Enzymology. 105, 121-126.

Akbari Moghaddam, H., 2013. Dry matter
diversity and morphophysiological responses
of wheat cultivars under the influence of
drought stress at different stages of growth.
Ph.D. Thesis, Faculty of Agriculture,
University of Zabol. 151 p. [In Persian]

AL-Aghabary, K., Zhujun, Z., Qinhua, S., 2004.
Influence of silicon supply on chlorophyll
content, chlorophyll  fluorescence, and
antioxidative enzyme activities in tomato plant
under salt stress. Journal of Plant Nutrition. 27,
2111-2115.

Amiri, A., Bagheri, A. A., Khajeh, M.,
Najafabadi, N., Yadollahi, B., 2014. Effect of
silicon foliar application on yield and
antioxidant enzymes of safflower under
drought stress. Journal of Crop Research. 9,
372-361. [In Persian with English summary].

Araus, J.L., Slafer, M.P., Reynolds, B., Royo, C.,
2002. Plant breeding and water relations in C3

U] s s Gial58 1 5 o oS s
Sdgi a8 ead iy slaplail 4 piiey (giigid olge
ol 5 415 150 s et 5 &l s aly s el
ols lid pols iegh gl aes so Sl | ails o Slee
315 pusS als 3 Shae e 3l (Sl (S 0018
VAV Ygasheo ¥ (e a0 GSeliw B pae a5 iy
Bras pae Hled a4y Cond | ails o Slos jo iul38l s o

e Az
Cely 20 I8 al> o jo (Sis i aS og ol Klo mls
byl s 4 cand ez o8, 0,Slee oo, YYA Lials
sbaddls el Cﬂ cle a5 0 ool 6)L:..|"
ui&lfsgpjjlf 6‘93-"“’ u,..&:lf c\.Lo.>)| oL:f ‘SuL..o*..uj...:
ol jmals as d YF 5 VP s 54 Sas i ]l
Moo ¥ s 1o (458l (S 00,18 (50958 L a5

B ras pae bl cod olidlas o FY o T (i gy

XL
cereals: what should we breed for? Annals of
Botany. 89, 925-940.

Arnon, A.N., 1967. Method of extraction of
chlorophyll in the plants. Journal of Agronomy.
23, 112-121.

Chance, B., Maehly, A.C., 1995. Assay of
catalases and peroxidase. Methods in
Enzymology. 2, 764-775.

Daneshmand, A.R., Shirani Rad, A.H., Ardakani,
M.R., 2006. Evaluation of water deficit stress
on tolerance of spring rapeseed (Brassica
napus L.) genotypes. Journal of Agricultural
Sciences. 1, 48-60. [In Persian with English
summary].

Debaceke, P., Abdellah, A., 2004. Adaptation of
crop ~management to water- limited
environments. European Journal of Agronomy.
21, 433-44e.

Emam, Y., 2011. Cereal Production Shiraz

University Press Fourth edition.190 pages. [In
Persian].



AT Jad BT (Sas 5 Lyl 0 e o) 90 0 Shos 5 abardign Slio p 05l (T p )l Sl Sen 5 (Sils)

Emam, Y., Niknejad, M., 2011. An Introduction
to the Physiology of Crop Yield, Shiraz
University Press, Shiraz. [In Persian].

Epstein, E., 1994. Silicon. Plant Physiology.
50,641 -664

Epstein, E., Bloom, A., 2005. Mineral Nutrition
of Plants: Principles and Perspectives. 2nd ed.
Sinauer Associates, Sunderland, MA. 52, 643-
654.

Fallah, A., Visperas, R. M., Alejar, A. A. 2004.
The interactive effect of silicon and spikelet
filling in rice (Oryza sativa L.). Philippine
Agricultual. Scientist. 87,174- 176.

Garcia del Moral, L.F., Rharrabit, Y., Villegas,
D., Royo, C., 2003. Evaluation of grain yield
and its components in durum wheat under
Mediterranean condition. European Journal of
Agronomy. 65, 266-274.

Gong, H., Chen, K., Chen, G., Wang, S., Zhang,
C., 2003. Effects of silicon on growth of wheat
under drought. Journal of Plant Nutrition. 26,
1055-1063.

Gong, H., Chin, K.Z., Wang, S., Zhang, C.,
2005. Silicon alleviates oxidative damage of
wheat plants in pots under drought. Journal of
Plant Science. 169,313-321.

Halim, Q., Emam, Y., Shakeri, A., 2018.
Evaluation of yield, yield components and
stress tolerance indices in bread wheat cultivars
under conditions Interruption of irrigation after
flowering. Journal of Crop Production and
Processing. 4, 121-134. [In Persian with
English summary].

Khajeh, M., Mousavi Niya, M., Cyrus mehr, A.,
2016. Effect of dehydration and silicon
spraying on yield and photosynthetic
pigmentation of wheat in the region Sistan.
Journal of Physiology of Crops.7, 5-19. [In
Persian with English summary].

Liang, Y., Sun, W., Zhu, Y.G., Christie, P., 2007.
Mechanisms of silicon-mediated alleviation of
abiotic stresses in higher plants: a review.
Journal of Environment Pollution. 147, 422-
428.

Lee, Q.F., Ma, C.C., Shang, Q.L., 2007. Effects
of silicon on photosyn thesis and anti oxidative
enzymes of maize under drought stress Ying
Yong shengtai Xue Bao.18, 531 -536.

Mam, J.F., Yamaji. N., 2006. Silicon uptake and
accumulation in higher plants. Trends in Plant
Science. 11, 1-6.

Mohammadi, S., Sepehri, A.S., Abutalebian,
M.A., Hamzai, J., 2012. Effect of silicon on
wheat yield under drought stress conditions.
Sixth National Conference on New Ideas in
Agriculture. 11th and 12th March 2012, 117-
119 pp. [In Persian].

Mostafazadeh-Fard, B., Heidarpour, M.,
Aghakhani, A., Feizi, M., 2008. Effects of
leaching on soil desalinization for wheat crop
in an arid region. Plant, Soil and Environment.
1, 20-29.

Mussa, H.R., 2006. Influence of exogenous
application of silicon on physiological response
of salt stressed maize (Zea mayz L.). Journal of
Agriculture and Biology. 2, 293-297.

Oncel, 1., Keles, Y., Ustun, A.S., 2000.
Interactive of temperature and heavy metal
stress on the growth and some biological
compounds in wheat seedling. Journal of
Environmental Pollution. 107, 315- 320.

Pessarakli, M., 2001. Handbook of Plant and
Crop Physiology. 2nd Ed. Marcel Dekker, Inc.
New York. 997 pp.

Qandi, A., Jalali, A.H., 2014. Effect of Mild
Drought Stress on Growth Characteristics of
Wheat Cultivars. Electronic Journal of Crop
Production. 26, 134-117. [In Persian with
English summary].

Royo, C. Abaza, M., Blanco, R., Garcia del
Moral, L.F., 2000. Triticale grain growth and
morphometry as affected by drought stress, late
sowing and simulated drought stress.
Australian Journal of Plant Physiology. 27,
1051-5059.

Shalini, V., Duey. R.S., 2003. Lead toxicity
induced lipid peroxidation and alters the
activities of antioxidant enzymes in. Journal of
Plant Science. 4, 645-655.

Sliman, Z.T., Refay, Y.A., Mostafa, K.A., 1994.
Effects of cycocel rate and time of application
on performance of two bread wheat cultivars.
Research Bulletion. 44, 5-19.

Tale Ahmad, S., Haddad, R., 2011. Study of
silicon effects on antioxidant enzyme activities
and osmotic adjustment of wheat under drought
stress. Czech Journal of Genetics and Plant
Breeding. 1, 17-27.

Turkan, I., Bor, M., Ozdermir, F., Koca. B., 2005.
Differential responses of lipid peroxidation and
antioxidants in the leaves of drought-tolerant P.
acutifolius Gray and drought-sensitive P.



WA 5l Y sl sl psle 4o e sla i

ATY

vulgaris L. subjected to polyethylene glycol
mediated water stress. Journal of Plant Science.
168, 223-231.

Wahbi, N., Emam, Y., Pyristor Anousheh, H.,
2017. Improvement of wheat growth and
performance using claramocate chloride and
salicylic acid and jasmonic acid in under water
stress conditions. Iranian Journal of Field
Crops Research. 1, 124-135. [In Persian with
English summary].

Zadokes, J.C., Chang, T.T., Konzak, C.F., 1974.
A decimal code for the growth stages of cereals.
Weed Research. 14, 415-421.

Zuccarini, P., 2008. Effects of silicon on
photosynthesis, water relations and nutrient
uptake of Phaseolus vulgaris under NaCl
stress. 23, 1-24.



Ls'ﬁ} @j.c >3 (5.]9_.3;.4@@..&.33

A Environmental Stresses In Crop Sciences
Vol. 13, No. 3, p. 829-843
< Fall 2020
University of Birjand http://dx.doi.org/10.22077/escs.2020.2251.1572
Original article

Effect of foliar application of silicone on biochemical traits and yield of two wheat
cultivars under late season drought stress conditions

S. Rezabeigi', E. Bijanzadeh™, A. Behpouri®, V. Barati’

1. M.Sc. Student of Agroecology, Department of Agroecology, College of Agriculture and Natural Resources of
Darab, Shiraz University, Iran

2. Associate Professor, Department of Agroecology, College of Agriculture and Natural Resources of Darab,
Shiraz University, Iran

3. Assistant Professor, Department of Agroecology, College of Agriculture and Natural Resources of Darab,
Shiraz University, Iran

Received 3 February 2019; Accepted 10 March 2019

Abstract

In order to investigate the effect of silicon application on biochemical traits and yield of wheat cultivars
under late season drought stress conditions, a field experiment was conducted as split factorial
experiment in a completely randomized block design in 2017-2018 growing season. Experimental
treatments consisted of drought stress in two levels included normal irrigation and drought stress at the
end of flowering, silicon (Si) spraying at 0, 1, 2, and 3 mM and two wheat cultivars (Chamran and
Shabrang). Results showed that the main effects of late season drought stress, cultivar and silicon, had
a significant effect on chlorophyll a and b contents, peroxidase and catalase enzymatic activity, and
grain yield. Under drought stress, application of 3mM Si increased 44 and 41% of chlorophyll a and b
contents compared to no application of Si, respectively. Also, enzymatic activity of peroxidase and
catalase increased 35 and 52% at 3mM Si and drought stress conditions, respectively. Under drought
stress and no application of Si, chlorophyll a and b contents reduced 55 and 58%, respectively. In
Chamran cultivar, foliar application of Si at 3 mM increased chlorophyll a and b contents, and
peroxidase and catalase activities as 54.9, 37.8, 44.8, and 46.7% respectively, so that caused 19.7%
increase in grain yield compared to Shabrang cultivar. Overall, foliar application of 3 mM silicon by
improving biochemical characteristics of wheat can play a main role in grain yield increasing especially
under drought stress conditions.
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