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The effect of sodium silicate on yield and yield components of pea (Cicer arietinum L.) under
salinity stress
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Table 1. The physical and chemical properties of the soil tested

S (%2,) (32,) (22,) Sk <<l Si i pH oSl
Texture Sand Silt Clay Soil F.C absorbable EC
(%) (%) (%) texture (%) (%) (ds/m)
0-30 40 44 16 Loam 16 539 72 0.97
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Table 2. Analysis of variance sodium table under Salinity stress on yield and yield components of pea

M.S) PRI <)
i lie golilaz,s M slaws &lo slaxs als ao 59 Sz oole
df Number of pods Number of Seed100 Dry
per square meter seeds weight matter
Sodium silicate e Ol 2 2345.00” 563.40" 176.60 756.4™
s 2 198654.00™ 2156.50" 678.40" 18765.4”
Sodium silicate* Salinity &t OISl 4 456.30™ 31.43™ 1.64™ 197.5™
ombsl s> 18 234.67 235.80 3.56 367.2
Oyt oy - 8.32 7.34 4.34 14.5

Ao ) Ko iy el s )8 s e o 5 4 HE g PIEET R IRPRVE
ns: Non-significant;* and **: significant at 5% and 1%, respectively.
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Continued Table 2
&bl a0 als 5,Slos g ls als Ol cnd sgime
P é!L*-“ .
df Seed Yield SPAD RWC
Sodium silicate s DL 199.56" 35.90™ 356.60 "
3 567430 1574 8403.80"
Sodium silicate* Salinity 9 S DS 4 18.34™ 45.14™ 123.60 "
olejl sl 18 56.45 4.14 8.98
TS U - 9.10 7.56 7.80

o) Ko iy el s )8 s e ol 5 4 HE g PIEET R IRPRVE
ns: Non-significant;* and **: significant at 5% and 1%, respectively.
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Table 3. compares the average effect of salinity and sodium silicate of pea plant traits
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Treatment No N.o Seed Dry matter per Seed SPAD RWC

pods per seeds per weight m? Yield (%)

square meter square meter (gr) (g.mz) (Kg.ha)

o SRR 2 88" 102° 45° 155.5¢ 924° 319°¢ 57.8°
TR O NSy 70 69° 36° 124.4° 63.7° 33.1° 48.8°
EC @S m) 6 34¢ 47 31° 98.2" 414° 37.2° 479°
0 78¢ 85°¢ 39¢ 139.6% 76.5 ¢ 29.8¢ 43.6 ¢
S(’: d’;’jn““;::;;m 1 94P 94" 41° 145.6" 88.4° 20.7° 56.0°
2 101° 103" 46° 185.5% 99.7 % 30.7 ¢ 549"
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Means with the same letter in column are not significantly different.
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Figure 1. The interaction of salinity and sodium silicate relative water content

B oyt 5o B slass ils w39 Liali8l el 5 S A
4 o i (pied 00,5 4l 5 Sles coinlas] ol 5l eael oty ol 4 axgi L
Toba )2 9555 S (s Cush; sgie Gl Sy Sbes slizl ugmne Rl Sl (5598 Gl
Lz Sl e azme (pl a5 00 (5,58 (25 Galisee 5o ks (A5 ol )3 0B 9550 ol
23555 Jelge 51 S oo Cashs; (slione oS S950 0,Shes sl 2 6,58 (e DI GalS

UV PR G D S S i G B g DN ko Yo 0 Lo 90 B yme a5 (5 5bay wyo

References &L

5 o Lo e sloadale g adgl wi) 2aSTy VAT .0 b gl dwlyuy 9 ey ) o] ( S .5 «plol
G599 3d (—idghy smole dalilad . (5,90 i byl i o (Hordeum vulgare L) s> 3, 05 10 qusly
VO-0: (V) 0 5IYAY ) lsal axly oSl oljT olKiils- el )5 ol

ey LSy 88 (658 4 o 3 ks 45 51 AFAS 0313 JAmst 5 e o siloi
MNANY NF b mls g (55,0l pgle alxs (Puccinellia distans)

S5 2 S5 5 e 3B ATAY G (5508 9.2 ol ) -E c(ilo o rmold 0 0y
VE-V8 2,8 Glls ol g cel ) pole 0,505 umas )l390 (Phaseolus vulgaris) Lol oL ;0 o Slec
AYAY ole g s

LS 0l 1 (6590 A5 g ko Bl sl Jlite STAVAY .z ooljamom p of)l) e oo
ps-le o5 o355 gl 5 psle albno (NFT) plié Jsbos S5 &Y s 5o i Ll o e
XY L SLél

L) og5 slogny (Sis a Joosd (b5, IVAP g 80L )3 9. el ST ep padio (gumrlior
YEY VYO VY 00 g s dlore . (S5e0e0 508 9 215 Sleogas 5l oslaswl b (Cicer arietinum

&0 5 o JRaz Dlidiod dumgo Sl 5 50 5 oLS AW Az bl pi (5 00

0550 aieis Y Db, IYAF (8.8 (651 g 1w (539 ol ol (g e oz (gl Il b« Sl
Ol =gt (LT Y 5 YR agtie Slig Lo (lalom gl (559 (A5 & GaaSTy L,

ARA



WWAF Jlo ¥ o lad VY als s8 acils o sl slaimgy

St slagasls (S JslssISh STAVAY. b (g )Ll 9.0 083 BLS . 00l 595

olelS (65adgd —ipgh ole delilad 5,5 iS5 Ll i o (Brassica napus L) 1S glaazal S
FA-YO: (Y2) 05VYAY ) lsal oy oMl of5T o8l el )5

oS glazals b al> e 55 (6590 4 Jood oy VAL T (g0s 9. (€ Cmgdtoo g 31 yao
MV 0) ¥V slaldS slo wiS 908 g pole (Dorema ammoniacum) JoiS o,

@i olie clale g jiwgmd Sad p pgenbin WU VAN L M 9.7 o9 o bblb . (sobl
VALY Y )Rl (65,5laS ails aloma 6,9 Uit Lyl o 5,8 Doy olS

Ot 5l b Ojls el o al (i sl sy IWAY o2 9.0 omalle 0 A0 (055
Ay oDl ol3T ol tils ol s b § (55,5l dngi (o Gioled odsl .l 2 (559
Olden

e Gl sl 0555 0Bl usleT w5 (il 2 6555 G U b)) AVAA e o)l 9 g3l 50
ATAN Crote iz o o831 «(55,5LiS psle yo (Janmes (sl 25

S olelS 6,8 G5 olE Ay Suislsnd sleasar WYMol 08 908 ((Gume (Gkeo0 pro
AN o e il s oSl i

Ay s il GRSTy PR (ool 2Lo g & (g ST e o6 S s oS o cg3ls Al
ojle—d pylez Wl (55,9l pole )3 gl piS Sl pl SaS 9955 iy Y @ (508 (25 4 azalS
Jsl

Agarie, S. 2003. Effect of silicon on growth, dry matter, production & photosynthesis in rice plant
(Oryza sativa L.), crop production and improvement technology. (34): 225-234.

Ahmad, F., Rahmatullah, A., Aziz, T., Maqsood, M.A., Mukkram, A., Tahir, M.A., Kanwal, S.
2007. Effect of silicon application on wheat (Triticum aestivum L.) growth under water deficiency
stress. J. Food Agric. 19 (2): 01-07.

Asch, F., Dingkuhn, M., and Droffling, K. 2011. Salinity increases CO, assimilation but reduces
growth in field growth irrigated rice. Plant and Soil. 218:1-10.

Azevedo Neto, A.D., Prisco, J.T., Ehneas-Filho, J., Areu, C.E.B., and Gomes-filho, E. 2006.
Effects of salt stress on anti oxidative enzymes and liquid peroxidation in leaves and roots of salt
tolerance and salt sensitive maize genotypes. Environment Experiment Botany. 56: 81-94.

Barr, H.D., Weatherley, P.E. 1962. A re-examination of the relative turgidity technique for estimating
water deficit in leaves. Aust. J Biol. Sci. 15: 413-428.

Hossein, M.M., Shaaban, M.M., and El-Saady, A.K. 2008. Response of cowpea Grown under
salinity stress to PK-flior applications. American Plant Physiology. 1-8.

Jamil, M., Rehman, S., and Roha, E.S. 2007. Salinity effect on plant growth PSII photochemistry and
chorolophyll content in suger Beet (Befa vulgaris L.) and Cabbage (Brassica oleracea Capitata L.).
Pakistanian Journal of Botany. 39(3): 753-760.

Kaya, C., Tuna, L., and Higgs, D. 2006. Effect of silicon on plant growth and mineral nutrition of
maize grown. under water stress condition. Journal of Plant Nutrition 29 : 1469- 1480

Liu, F., Jensen, C.R,. and Andersen, M.N. 2009. Drought stress effect on carbohydrate concentration
in soybean leaves and pods during early reproductive development: its implication in altering pod
set . Field Crops Research 86:1-13.

Munns, R., and Passioura, J.B. 1994. Effect of prolonged exposure to NaCl on the osmotic pressure
of leaf xylem sap from intact, transpiring barley plants. Aust. J. Plant Physiol. 11: 497- 507.

Naseer, Sh., Nisar, A., and Ashraf, M. 2008. Effect of salt stress on germination and seedling growth
of barley (Hordeum vulgare L.). Pak. J. Bio. Sci. 4:531-540.

Okcu, G., Kaya, M.D., and Atak, M. 2009. Effects of salinity and drought stresses on germination
and seedling growth of Pea (Pisum sativum L.). Turk. J. Agric. For. 29:237-242.

Rascio, A., Rsso, M., Mazzucco, L., Nicastro, C., and Fonz, N.D. 2010. Enhanced osmotolerance of
wheat selected for potassium accumulation. Plant Science. 160: 441-448.

YYY



w0, Shae slizl 5 8 Sloe y o SSGLw 1 oy

Sayyari-zahan, M.H., Sadana, U.S., Steingrobe, B., and Claassen, N. 2009. Manganese efficiency
and manganese-uptake kinetics of raya (Brassica juncea), Wheat (Triticum aestivum), and oat
(Avena sativa) grown in nutrient solution and soil. J. Plant Nutrition. Soil Sci. 172, 425-434.

Tahir, M.A., Rahmatullah, A., Aziz, T., Ashraf, M., Kanwal, S., Magsood, M.A. 2006. Benefical
Effects of Silicon in Wheat under Salinity Stress. Pak. J. Bot., 38: 1715-1722.

Wang, J., and Naser, N. 1994. Improved performance of carbon paste ampermeric biosensors through
the incorporation of fumed silica. Electro analysis, 6:571- 575.

Zhu, Z., Wei, G., Li, J., Qian, Q., and Yu, J. 2007. Silicon alleviates salt stress and increases
antioxidant enzymes activity in leaves of salt-stressed cucumber (Cucumis sativus L.). Plant Science
167: 527-533.

Yve



