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Effect of Silicon on Some Characteristics of Purple Basil (Ocimum
basilicum) Under Drought Stress
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Table 1. The physico-chemical propertis of used soil.
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Fig. 1. The main effect of drought stress (a) and silicon spraying (b) on soluble sugar content of purple basil. (Mean
values followed by the same letters are not significantly different at the 5% level using Duncan’s multiple
range test)
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Fig. 2. The effects of drought stress on proline content (a), the Interaction effects of drought sterss and silicon
spraying on the content of chlorophyll a (b), chlorophyll b (¢), and total chlorophyll of purple basil (Mean
values followed by the same letters are not significantly different at the 5% level using Duncan’s multiple
range test)
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Fig. 3. The effects of drought stress on plant height (a), Interaction between different treatments of drought sterss
and silicon on number of leaf (b), shoot dry weight (c), root dry weight (d) and root volume (e) of purple
basil (Mean values followed by the same letters are not significantly different at the 5% level using
Duncan’s multiple range test).

(@) S polawd i § (St il GliSee o jlens GuiSen (@) gl )l g9, S il @alize gl les 1-Y S
Sy S bl e &5 ol (2Sle) (i Gl (9) e e 5 () ady) SES (s (@) e el i
(35,105 (gl e glas Sls yg0;] 10 phaw 50 ks S i

YA


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.1.3.0
https://journal-irshs.ir/article-1-136-en.html

[ Downloaded from journal-irshs.ir on 2025-10-20 ]

[ DOR: 20.1001.1.16807154.1398.20.1.3.0]

Ol slo g (Fp s

O Sas wad glo s o i g a Ve e s YIF ol ady) oo (1al58l 5 09t o (3L Jsloe poc jlend 4y o
Ll 2alS gBly 43 aty) poee (el s Ve Lo VO & ke clile T8 Lo LS o LT 7YO
Jloazlay Vg (oo ) jlosd & S plons Voo (Lo VO Lo 30 oy, oS (Su3edn o8 5 (obidcdn) sla Shs
e Pl 31 canl (Sew oy (ol ol ol ad ) JialS Coge a5 009 0oL 10 i 0L polie gz g Jbls 4
Ao, baoxe )0 pendw a5l e (el oy oo i s WS o NEN AR b YL polas a5 aily
0 0) ol,Ken g Kamenidou « i ;0 0 al, Jawgs ol Lis saals QT Aois oS Ol Aoy 6l (g el i cely
o8l g, sla slobusi ;S50 508 2lisS b ol K81 LIié ola faSo 1o mamslons VU gl ale 5l oolinl olKin
Sla Sy Fr ool Slo (bisls (29,00 oLS 59, (M) GhlKen 5 (ol slagiobe;l slaaxss (uizpa wab azlye
oo e VIO 5 Y slacdale )3 (g p 5 sitmsid SloailaSs) Glime) (Sujolonud 5 (459, 45k 5 Sangy)) (Seogili]

S 5 4

(St 5 el it S 18 b 05 e 390 SlaTg (ooled (i 5 Gl L oS ol (LS leaes
5 o8 Gl e e (LS )bl YOI wad (S (25 28l malS (s 5 w8 e 4 o Sy seled )
A5 b ablis slp aid g Gdgn Gl el nl 45 sy o0 Sl (nlpls 0l Gl oS lea slacend )3 (g
i oole adgi 5wl Gl 4 e Vse (e o Slale )5 oga prlew b (SSL sl S oo oslitul (S2S
o5 a5ls s 1o oS ol VD & i Bad il b g ad LelS o)Ll 70 b Sid A5 sszg Ll o o,
2 258 ST w915 S 50 0505 Sl S spals (15 (b ablie gl oS5l cnl Lol gy oo
el cundlys Vo (oo o Bl B pdin b 3L Jolone (I (nl b anin dgge olS (nl o ] @odle (S22
S ol (JolS Ll 10+ jles jo b Jdg IS ¢ olS (5,Lal YD Lo jo US g2 Jdg IS Joloms wid jlaie tol38l
5 SShS GBI pas jlegd 50 Ay ez g GRS 9 sl 50 A (3 5 2l il Ss (3e (JelS )l 700 e
lp (i A Ll 50 s 0 )15 a5 0lo (i g ool slaazcs (S jebas 09d Glouy yo JalS skl 04
G2l T JLs @ 5 (Suislnnsed sloansld ogigr 50 ek U o & Wl o0 o5 350 e Gl oLS w3 S5

bl (Sad i 5l (AU (o0 55 sla ]

References &b

Oon Olie «S3sds8 )90 Sl S 2 (i 55 FIAVAR )bz ) 5 e sgilim e o £ iR (el o oS bl )
YE) YYA-YO) oyl Jlare 5 29yl ol wlisss (Thymus vulgaris L.) créogl 10 Jgess Qo )yd g
FO) YYO-YAD (28l 5 sy oo . Signg 000 Lyl (o (Borago officinalis L) 9,15 \L;4l8 oLS

Ol (Joloee (sloaid Ol (g9, o (S i 31 L5 SIS pwyp ATAY L ole (B g o SeaY s oS ey Y
A A=Y ol axly olsT olSiils st pole aslilad (Salvia leriifolia Benth.) S 55,55 oLS 10 aumls 5 Judg IS

5 gk Alome Hud A aw gl o) 5 ) gg) 2 (SdS U ey p VAT Ll yh g0 05 e g ezl F
AYEP-YY (Slel g celyy o Swsle

(g S g oS (S 90 gl e o (Sis 4 Jeow Gl o sShew 30 YA (g i g ., ol D
O(F) OA-FY

02 YYY (90, wad oliwl ol jlasl olS 5 S g Ol ala ) NYAT Y wolide £

Ya


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.1.3.0
https://journal-irshs.ir/article-1-136-en.html

[ Downloaded from journal-irshs.ir on 2025-10-20 ]

[ DOR: 20.1001.1.16807154.1398.20.1.3.0]

Ohlas 5 Ol Se

ODFF-FF ( Suijle 5 yiwghy doxe (Triticum aestivum L.) poiS o8, 90 4zl S

S Sy Fr S 5 Gl ol 6 AYAY L S e 5 6555 D 5 il plosde o e pade A
PO 00V ! SLeb psle (Ocimum basilicum L.) oyl ) o8 dw olondio 38 9 055058 ,90

9. Al-aghabary. K., Z. Zhu, and Q. Shi. 2005. Influence of silicon supply on chlorophyll content, chlorophyll
fluorescence, and antioxidative enzyme activities in tomato plants under salt stress. J. Plant Nutr. 27:2101-
2115.

10. Banziger, M., G.O. Edmeades, D. Beck, and M. Bellon. 2000. Breeding for drought and nitrogen stress
tolerance in maize: from theory to practice. Mexico, D.F.: CIMMYT.

11.Bates, L., R.P. Waldren, and 1.D. Teare. 1973. Rapid determination of free proline for water stress studies.
Plant Soil. 39:205-207.

12. Gagoonani, S., S. Enteshari, K. Delavar, and M. Behyar. 2011. Interactive effects off silicon and aluminum on
the malondialdehyde (MDA), Proline, protein and phenolic compounds in Borago officinalis L. J. Med. Plants
Res. 5(24):5818-5827.

13. Hassanzadehdelouei, M., F. Vazin, and J. Nadaf. 2013. Effect of salt stress in different stages of growth on
qualitative and quantitative characteristics of cumin (Cuminum Cyminum L.). Cercetari Agron. Moldova.
1:153.

14. Hayat, S. and A. Ahmad. 2007. Salicylic acid: a plant hormone. ISBN: 978-1-4020-5183-8 (Print), 978-1-
4020-5184-5 (Online).

15. Kamenidou, S., T.J. Cavins, and S, Marek. 2008. Silicon supplements affect horticultural traits of greenhouse-
produced ornamental sunflowers. HortScience, 43(1):236-239.

16. Kirigwi, F.M., M. Van Ginkel, R.G. Trethowan, R.G., Sears, S. Rajaram, and G.M. Paulsen. 2004. Evaluation
of selection strategies for wheat adaptation across water regimes. Euphytica, 135:361-371.

17. Kochert, G. 1978. Method Phycologia and Biochemical Methods: Carbohydrate Determination by the Phenol
Sulfuric Acid. Cambridge University Press, London.

18. Lichtenthaler, H.K. 1987. Chlorophylls and carotenoids pigments photosynthetic membranes. Methods
Enzymol. 148:350-382.

19. Nagarajan, S. and K.C. Bansalm. 1991. Growth and distribution of dry matter in a drought tolerant and a
susceptible potato cultivar under normal and water deficit condition. J. Agron. Crop. Sci. 167:112-118.

20. Ozcan, M., A.M. Derya, and A. Unver. 2005. Effect of drying methods on the mineral content of Basil (Ocimum
basilicum). J. Food Eng. 69:375-379.

21. Pedrol, N., P. Ramos, and M.J. Riegosa. 2000. Phenotypic plasticity and acclimation to water deficits in velvet-
grass: a long-term greenhouse experiment. Changes in leaf morphology, photosynthesis and stress-induced
metabolites. J. Plant Physiol. 157:383-393.

22.Popova, L., T. Pancheva, and A. Uzunova. 1997. Salicylic acid: Properties, Biosynthesis and Physiological
role. J. Plant Physiol. 23:85-93.

23.Tale Ahmad, S. and R. Haddad. 2010. Effect of silicon on antioxidant enzymes activities and osmotic
adjustment contents in two bread wheat genotypes under drought stress conditions. Seed. Plant Prod. J.
2(2):207-225.

24.Yadav, R.K., R.S. Sangwan, F. Sabir, A.K. Srivastava, and N.S. Sangwan. 2014. Effect of prolonged water
stress on specialized secondary metabolite. Peltate glandular trichomes, and pathway gene expression in
Artemisia annua L. Plant Physiol. Biochem. 74:70-83.

25.Yangiong, L., L. Xingliang, Z. Shaowei, C. Hong, Y. Yongjie, M. Changlong, and L. Jun. 2007. Drought-
resistant physiological characteristics of four shrub species in arid valley of Minjiang River, China. Acta Ecol.
Sinica. 27(3):870-877.


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.1.3.0
https://journal-irshs.ir/article-1-136-en.html

[ Downloaded from journal-irshs.ir on 2025-10-20 ]

[ DOR: 20.1001.1.16807154.1398.20.1.3.0]

Iranian Journal of Horticultural Science and Technology 20 (1): 21-30 (2019)
Research article

Effect of Silicon on Some Characteristics of Purple Basil (Ocimum
basilicum) Under Drought Stress

M. Askarnejad, H. Sodaeeizadeh”, A. Mosleh Arani and R. Yazdani Biouki'*

The purpose of this research was to determine the effects of different silicon concentrations
on the physiological and morphological characteristics of purple basil under drought stress
conditions. For this purpose, a factorial experiment based on a completely randomized design
with three replications was done. The studied factors were four levels of drought stress (25, 50,
75, and 100% full irrigation) and 3 levels of silicon foliar application (0, 1, and 1.5 mM). Results
showed that height, number of leaves, dry weight of shoots, and a, b, and total chlorophyll
content of the purple basil had a significant decrease with increasing of drought stress (P<0.01).
Using silicon especially atl mM, the damages of drought stress on purple basil was decreased
compared to control. Generally, the results of this research represent the positive role of silicon
in decreasing the effects caused by drought stress in studied plant.

Keywords: Full irrigation, Greenhouse, Number of Leaf, Root dry weight.
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