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Effect of potassium silicate on growth, physiological and biochemical
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ABSTRACT

This research was carried out to evaluate the effect of potassium silicate on geranium reaction to salinity stress in
2014. The experiment was done hydroponically in pots filled with sand. Experiment was laid out factorially based on
a completely randomized design with four replications each replication included 9 treatment compositions with 36
pots. Factors consisted of daily application of 1.8, 4 and 6 ds/m NaCl and weekly application of 0, 0.5 and 1 mM
potassium silicate through nutrient solution. Result showed that by increasing salinity, growth parameters, essential
oil, relative water content and the activity of catalase and peroxidase decreased while Malondialdehyde, electrolyte
Leakage and amount of proline increased. Application of potassium silicate improved growth and physiological and
biochemical characteristics of geranium under salinity stress. Moreover, leaf Na increased while P content decreased,
respectively, as salinity increased and application of potassium silicate increased P and decreased Na under salinity in
canopy of plant. Many characters i.e. leaf area, shoot fresh and dry weights values returned to control as 1mM
potassium silicate was applied. Overall, the results showed that increasing salinity pronounced stress symptoms and
weekly application of potassium silicate especially at 1 mM, alleviated the stress effects.

Keywords: Catalase, essential oil, potassium, proline, peroxidase, silicon, sodium.
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Table 1. Analysis of variance effects of si on morphological characteristics of geranium under salinity stress

. MS
Source of variation df Plant height Stem diameter Number of leaf Number of node Leaf area
EC (A) 2 352.77 2.06 11006.48 30.95 2258091.96
K,Sios (B) 2 115.34™ 11.817 823.35” 341.48" 480438.56™
AxB 4 553" 0.26™ 25.38" 6.48™ 33625.66™
Error 36 0.60 0.006 11.25 1.26 496.25

S gire DS 055 g ao )0 ) 50 Jloix mhaw jo ls gixe WS 5929 S it
*, ** ns: Significantly difference at 5 and 1% probability levels, and non-significantly differenc, respectively.
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Table 2. Effects of Si on some morphological characteristics of geranium in salt stress

EC K,Sio;  Plant height Stem diameter Number Number Leaf area
(ds/m) (mM) (cm) (mm) of leaf of node (cm? plant?)

0 65.5d 6.88f 213.2¢c 24.2d 2140.24c

1.8 0.5 68.0b 7.32d 217.8b 26.8b 2366.09b

1 71.5a 8.29a 231.4a 31.8a 2668.39a

4 0 63.2e 6.07g 186f 21.4e 1853.67f

0.5 65.0d 7.14e 191.6e 26.0bc 1936.22¢

1 66.6c 8.02b 198d 30.6a 2059.91d

6 0 55.79 5.68h 159.4i 18.8f 1473.24i

0.5 57.8f 6.96f 167.2h 24.8cd 1577.58h

1 62.8e 7.63c 173.4g 30.6a 1803.72g

Values followed with the same letter(s) (row-wise) are not significantly different at P<0.05. Values are the mean of five replications.

Lulpd )0 jlare glamed oledion 9 6559528 Gl Shs (B pemadiws S (Sl o (2000) (il )l 4525 Y Jso
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Table 3. Analysis of variance of effects of Si on some physiological and biochemical characteristics of geranium
under Na salinity stress

MS
Source of variation df Shoot Shoot Qil Electrolyte Relative MDA
DW DW content leakage water content
EC (A) 2 24219.6 1022.8 0.147 5338.6 92.64 660529.43
K,SiO; (B) 2 5388.6™ 555.6" 0.145™ 513.8” 144.45™ 189402.57"
AxB 4 1226 757 0.0005™ 17.67 6.07" 8632.12"
Error 36 2,51 0.32 0.00034 1.19 0.46 410.62
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Continued table 3. Analysis of variance of effects of Si on some physiological and biochemical characteristics of
geranium under Na salinity stress

MS
Source of -
variation d Proline gg{ﬂ?ﬁ; Pg&?\'/?t?fe chI;)rrootSLyll Carotenoid Na K
EC (A) 2 0.018 5.98 0.514 63.029 4.65 106333.4 1671.3
K,SiO3 (B) 2 0.0007 0.88™ 0.2157 80.32" 11.185™ 8310.5™ 387.77
AxB 4 0.0081" 0.075™ 0.007™ 0.304™ 0.297 226.6" 67.7"
Error 36 0.000015 0.0013 0.00044 0.113 0.03 0.32

0.32
S gire BB 055 5 do )0 ) 0 Jloix mhaw ;o jlo gixe BWS] 5929 S s
*, ** ns: Significantly difference at 5 and 1% probability levels, and non-significantly differenc, respectively.

Sos 55 Lalyd )0 Slase (St olierBion 5 (Kol Sl SRy (2 meerdiew S 2Kk delie ¥ 5o
Table 4. Effects of Si on some physiological and biochemical characteristics of geranium in salt stress

EC KSiog Shoot FW Shoot DW Carotenoide Relative QOil Na K
(ds/m) (mM) (g/plant) (g/plant) (mg g FW?) water content content (mggh) (mg g?)
0 310.37c 48.96d 3.63d 76.05c 0.44d 57.349 51.12c
18 0.5 320.65b 54.97b 4.05c 78.16b 0.55b 37.24h 63.12b
1 344.20a 63.62a 4.95a 80.58a 0.63a 17.34i 69.10a
4 0 257.28g 42.49f 2.45f 72.9e 0.33e 157.75d 43.08f
0.5 276.12e 48.56d 3.59d 74.87d 0.44d 137.66e 45.28e
1 290.70d 54.10c 4.68b 78.27b 0.52¢ 117.38f 47.30d
6 0 221.09i 34.37h 2.29f 69.19f 0.25f 238.16a 37.06h
0.5 248.34h 39.13¢g 3.08e 72.93e 0.34e 197.87b 41.209
1 267.56f 44.58e 3.92¢ 77.84b 0.45d 177.78c 45.14e

ol 5 aibind (glas £ S5 ey 2 Shs Baiaslid sae o axies wo 30 mhaw ;5 (65 gire BB a0y (s S yie B S Sl oS oo Sl (s, 2
Values followed with the same letter(s) (row-wise) are not significantly different at P<0.05. Values are the mean of five replications + S.E.
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Figure 1. Mean comparison of Electrolyte Leakage (A), Mallon di aldehyde (B),Proline (C), Total chlorophyll (D),
POX (E) and Catalase (D)of geranium produced under salt (EC) and Si.
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