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ABSTRACT

In order to investigate the effect of irrigation interval and silicon on growth, yield and oil content, total phenols and
antioxidant activity of basil, an experiment was carried out at research greenhouse of Faculty of Agriculture, Lorestan
University, Iran, in 2016. The research was carried out in pots as a factorial experiment based on a completely
randomized design with four replications. Factors consisted of irrigation in three intervals of 4, 7 and 9 days
(according to soil water content of 90%, 75% and 60% field capacity, respectively) and weekly foliar application of
0, 1 and 2 mM potassium silicate. Results showed that increasing irrigation interval decreased growth, and increased
water use efficiency. Silicon alleviated the stress effects and improved growth parameters and application of 2 mM
potassium silicate increased stress tolerance index. Both higher irrigation intervals and foliar application of silicon
increased oil content and total phenols. Moreover, increasing irrigation intervals increased antioxidant activity and
the maximum activity was found in plants irrigated every 9 d and foliar sprayed with 2 mM potassium silicate.
Correlation coefficient indices showed that oil content had significant positive correlations with root length, total
phenols and stress tolerance index and a negative correlation with ICsq. Overall, results showed that increase in
irrigation interval induced drought stress and consequently decreased the growth parameters measured in this
experiment and application of potassium silicate alleviated the effects of drought and improved plant tolerance to
drought stress and it increased oil content, oil yield and antioxidant activity.
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Table 1. Interaction effects of irrigation interval and potassium silicate on some plant growth characteristics of basil

Irrigation Potassium Plant height ~ Stem diameter Leaf area Root length Shoot fresh Shoot dry
interval (d)  silicate (mM) (cm) (mm) (cm?/plant) (cm) weight (g/plant)  weight (g/plant)
0 34.15+1.71 2.93+0.18 175.6+8.6  25.63+2.12 7.89+0.16 0.998+0.022
4 1 26.90+1.67 3.00+0.09 199.9+4.0  27.50+3.06 8.49+0.12 1.050+0.007
2 24.68+2.05 3.43+0.19 221.8+11.4  28.25+1.64 9.02+0.41 1.150+0.022
0 27.83+1.90 2.08+0.16 168.1+4.0  24.75+1.59 6.81+0.34 0.913+0.041
7 1 24.63+1.75 2.35+0.16 178.3+2.7  35.30+0.58 7.08+0.25 0.955+0.015
2 23.45+0.42 2.48+0.13 186.7+4.1 32.25+085 7.80+0.21 1.040+0.019
0 19.23+1.20 1.68+0.05 138.645.2  27.38+2.38 4.12+0.15 0.568+0.038
9 1 21.88+0.69 1.85+0.13 153.1+2.4  36.63+1.70 5.30+£0.31 0.648+0.024
2 23.18+1.09 1.85+0.12 169.84#8.8  43.50+1.51 5.86+0.15 0.863+0.014

LSD (P<0.05) 431 0.41 18.6 5.38 0.73 0.065

Data are the means of four replicates + standard errors. i 3 laibinl glas = 1S5 L .Sl Jolds slacl
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Figure 1. Interaction effects of irrigation interval and potassium silicate on oil content and yield of basil
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Figure 2. Interaction effects of irrigation interval and potassium silicate on total phenol and ICsx of basil

0.3+
LSD=0.015

Water use efficency (g/l)

7 9
Irrigation interval (d)

= 0 mM Potassium silicate
E= 1 mM Potassium silicate
E=3 2 mM Potassium silicate

100+
LSD=7.40

Relative water content (%)

7 9
Irrigation interval (d)

Oy oS o Ol Brae SIS 5 (o lgime ey Sl 5 55kl 590 bl ST IS
Figure 3. Interaction effects of irrigation interval and potassium silicate on relative water content and water use
efficiency of basil



ey S5 iesh 50 S Sy (st ki Sl 5 ikl 90 Il i Kem 5 Livesma Y

Ao b g Cate (Stron O Bpae I 5 IS
Job ol plis e (Siwcen (55 4 Zuglis
Coglie (asls 3 O Brae L5 (JS S8 L asy,
JS i immed ols lis Cudte  Saaed (i35 4
G 4 Ceglie asls b ol Gpas LIS

ol Hlad cute (S
o

56 ol el 5 05 Gl 505 5 05, GRalS Sl
Gl Aol bl Lol zelS s 1) ate
5 F0ig ezl oS (Soideidsiiee la S
L oS cdl pals Sy gl g oty Sy Ss
Aslani et al., 2011; Goldani, ) b g5 &> » gbs
Gkl Aol b L pimen ol 5L (2012
aiyy Job Jy il el ails kb 5 LS elis)|
g ady J>le p ol slajles Jlael zdl ol3dl
o dall o GllS il sols i ol ges
GBS S i) A g b anlie o Jugb,

(Goldani, 2012) w58 jo,5 9 5 SgS

IR L iy Sl Yoo oo ¢ mlaws )0
590 5o a8l olidl Se cis e g,lal Aol
el Yo doo V penlty S 55, ez k!
Woahee Vel ks 5 S cuis SralS
59y 4 9 Cap glal layge joal ol Gialidl el
ol sl B g e b el SIS
ngliboijﬁjtgu@%m)o)lew
Sl Grigen (FS) 0g i Vse e
5 5kz Golel o Ysa il Y5 ) enly SIS L
Glal jo Vsa oo ¥ poslty Ol 5 59, Cubo
G A Caglie (a3l o gime a8l sl o, &
(F JSs) 0
olas 2Lyl 0yge Slae (o (Swed oo
9 IS B Ol ada;y Job b bl Gl ol
1Cs0 L 5 oo (Shad (i & Cuoglie oLl
ol e Slgme fuizren Sy ke (Sen
51Cs0 b g st (Koo J5' 8 5 (S i b
4 Coglin (asls 5 ol Bpae LI L Gg s
8 ety Job L 1Cs oty ghie (Ko A5

34 50
= 0 mM Potassium silicate
é LSD=0.234 B 1 mM Potassium silicate 40] LSD=3.09
£ E= 2 mM Potassium silicate ;\3
o 2 S
2 &
2 2
w14 =
2 S
o
73
0
4 7 9 4 7 9
Irrigation interval (d) Irrigation interval (d)
0Ly obS 50 (i 4 Saaglie (el 5 (S St il DBk 9 ilel 90 e S1LF IS
Figure 4. Interaction effects of irrigation interval and potassium silicate on electrolyte leakage of basil
OBy 50 (e )50 GBS 59 Gt (Smad e po ¥ Joo
Table 2. The correlation coefficients among studied characteristics in basil
0oC RWC 1Cso RL TPH WUE STI

Qil content (OC) 1

Relative water content (RWC) -0.2 1

Electrolyte leakage (EL) 0.01 -0.69”

ICso -0.74" 044" -0.18 1

Root length (RL) 0.75" 0.03 0.2 061" 1

Total phenols (TPH) 0.75"  -0.43" . 071" 057" 1

Water use efficiency (WUE) 0.24 0.27 o -0.33" 0.47" 0.1 1

Stress tolerance index (STI) 0.76" 0.35" 038" 0.68" 039" 06" 1

***: Significant at 5 and 1% of probability levels, respectively.
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