Plant Prod., 2023, 45(4), 505-517

https://plantproduction.scu.ac.ir/

ISSN (P): 2588-543X; ISSN (E): 2588-5979 ﬁ
Doi: 10.22055/PPD.2023.38291.2061 Plant Productions
Received: 3 October 2022

Accepted: 31 January 2023

Effects of potassium silicate on some morphological and physiological traits of

dichondra (Dichondra repens) cover plant grown under water deficit

Mahdieh Niazbal!, Sepideh Kalatejari 2, Foad Fatehi 3, Marjan Diyanat *¥

1- M. Sc. Student, Department of Agricultural Sciences and Food Industries, Science and Research Branch, Islamic Azad University, Tehran,
Iran

2- Assistant Professor, Department of Agricultural Sciences and Food Industries, Science and Research Branch, Islamic Azad University,
Tehran, Iran

3- Associate Professor, Department of Agriculture, Payame Noor University (PNU), Tehran, Iran

4- Associate Professor, Department of Agricultural Sciences and Food Industries, Science and Research Branch, Islamic Azad University,
Tehran, Iran

Citation: Niazbal, M., Kalatejari, S., Fatehi, F., & Diyanat, M. (2023). Effects of potassium silicate on some morphological and
physiological traits of dichondra (Dichondra repens) cover plant grown under water deficit. Plant Productions, 45(4), 505-517.

Abstract
Introduction

Dichondra repens is a low growing, creeping perennial that spreads by underground runners. This plant is
usually planted instead of lawn in warm areas and is also suitable as a cover to fill the gap between the
pavements and for planting in rock gardens. Soil drought is one of the major abiotic factors that limit crop
growth and productivity worldwide. Drought stress triggers production of reactive oxygen species (ROS)
that cause oxidative damage to proteins, membrane lipids and other cellular components. Silicon (Si) is the
second most prevalent element after oxygen in the soil. The beneficial effect of the silicon is well documented
for several agricultural crops.

Materials and Methods

The present study was conducted to assess the effect of potassium silicate on growth characteristics of
Dichondra repens under water deficit as factorial in a completely randomized design in 2018. Water deficit was
applied in three levels (100%, 66% and 33% Field capacity) and potassium silicate in four levels (0, 50, 100 and
200 mg/1). Data analysis was performed with SAS software. Mean data were compared with Duncan test at 5%
level. Plant height was measured from the collar to the tip of the plant with a caliper. To measure the fresh
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weight of the shoot, the plant was weighed after harvesting with a digital scale. To measure the roots, the roots
were gently removed from the soil and weighed with a digital scale. Leaf chlorophyll was measured by Arnon
(1949) method at 480, 663 and 645 nm with a spectrophotometer. Catalase activity was measured by Eising
and Gerhardt (1989) method. Measurement of superoxide dismutase activity by Dhindsa et al. (1982) was
performed. Potassium concentration was measured by flame photometry. Elliott and Snyder (1991) method
was used to measure leaf silicon concentration.

Results and Discussion

Plant height decreased by 38% in 33% field capacity and non-use of potassium silicate interaction in
comparison of 100% field capacity and 200 mg/1 potassium silicate interaction. Potassium silicate 200 and 100
mg/l increased chlorophyll content in 100 and 66% of field capacity. Catalase and superoxide dismutase
enzymes showed the highest activity in 33% field capacity and 200 mg/] potassium silicate interaction and 33%
field capacity and no potassium silicate interaction, respectively. The lowest relative leaf water content was
observed in 33% field capacity and no potassium silicate interaction and there is no significant difference
between it and potassium silicate at 50 mg/l. The highest amount of potassium was observed in the treatment
of 66% of field capacity and 50 mg/l of potassium silicate, which was not significantly different from the
interaction of 100% of field capacity and 100 mg/l of potassium silicate. The highest amount of silicon was
observed in treatment of 100% of field capacity and 200 mg/1 of potassium silicate, which was significantly
different from other treatments.

Conclusion

Treatment of 100% field capacity and potassium silicate at 200 mg/l was identified as the most efficient
treatment in improving the growth characteristics of dichondra. So with proper management 66% field
capacity and 100 mg potassium silicate treatment can be replaced with 100% field capacity potassium silicate
at 200 mg/1.
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Table 1. Parameters of used soil for planting.

Parameters Quantity
Total N (%) 0.15

P (mg/kg) 16.7

K (mg/kg) 235

Silt (%) 48

Clay (%) 25

Sand (%) 27

EC (ds/m) 2.5

pH 7.2
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Table 2. The analysis of variance (mean of squares) for water deficit, potassium silicate and their interaction on

morphological traits of Dichondra

S.0.V Mean of squares

Degree Fresh D Fresh D

of Plant e B e B Root

. weight weight weight weight Leaf area
freedom  height volume
of shoot ofshoot ofroot of root
Drought stress 2 14.0" 1670.0"  212.07 291.0” 43.6" 885.0" 51002”
Potassium silicate 3 0.49" 54.9° 7.1 35.08% 5.4 59.17 319"
D ht stressx - - - o - 0 -
Toughl stress 271 3450°  40.0 64.7 9.7 177.0" 9366

potassium silicate
Error 24 0.13 12.9 1.64 14.7 2.1 14.3 124
% CV - 6.3 8.4 8.5 8.9 9.0 6.6 2.2

", " significant difference at 5% and 1%, respectively. ™: not significant difference
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Table 3. Interaction effects of different levels of water deficit and silicate potassium interaction on morphological

traits of Dichondra

Means
Potassium Fresh D Fresh D
Drought . Plant . ry . ry Root Leaf
stress silicate heiht weight weight weight weight |
€1 volume area
(mg/1) 8 of shoot  ofshoot of root of root 5 )
(cm) (cm?3) (cm?)
(8 (8 (8 (8
Control 6.30° 47.67° 17.00° 42.00 16.13%4 58.00 % 540.00 ®
50 6.33° 48.00* 17.10° 43,33 ¢ 16.62 ¢ 61.33° 526.67 ®
100% FC 0, 6.80 51.67° 18.43 * 400%™ 1692%  64.00° 42000
200 6.80° 52.00* 18.57¢ 43,67 ¢ 16.77 @< 64.33° 556.67
Control 6.22° 46.67* 16.63° 44,00 16.85 @< 60.00* 528.00°
50 6.23° 48.33° 17.26° 46.67 ® 17.87 ¢ 60.67* 425.00°
66% FC 100 6.40° 50.00 17.86° 49.67° 19.10® 64.00 550.00 ®
200 6.63° 50.33 ¢ 17.93¢ 50.00 19.23® 64.00 534,00 ®
33% FC Control 4.23° 25.00° 8.93° 35.00¢ 13.40¢ 44.33° 430.00
50 4,57° 27.00° 9.64° 36.67 « 14.06 < 4533" 556.67 ¢
100 477" 31.67° 11.28° 39.00 bed 14.95 b 49.33° 535.33 ¢
200 4.83° 32.00° 11.41° 40.33 b 15.43 b<d 49.67" 436.00

Means with the same letters in each column have not significant differences based on Duncans Multiple Range Test.
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Table 4. The analysis of variance (mean of squares) for water deficit, potassium silicate and their interaction on

physiological traits of Dichondra

Mean of squares

Degree Relati
elative
S.0.v of Chlorophyll  Chlorophyll  Total Superoxid v .
Catalase . Water K Si
freedom a b chlorophyll dismutase
Content
Drought stress 2 0.29” 0.04” 0.55" 13.0” 162" 1247.0” 1166” 0.06"
Potassium silicate 3 0.004” 0.003” 0.01" 1.16™ 0.08™ 27.4™ 93.5" 0.16"
Drought stressx 0.05" 0.008" 0.10" 45" 29.5" 235.0" 239.0°  0.05
potassium silicate
Error 24 0.004 0.0001 0.0004 0.19 0.06 1.38 3.41 0.001
% CV - 2.8 5.8 2.12 5.2 2.1 1.5 4.5 3.75

*, ** significant difference at 5% and 1%, respectively. ™: not significant difference

Table 5. Interaction effects of different levels of water deficit and silicate potassium interaction on physiological

traits of Dichondra

Means
Drought Potassium Chlorophyll  Chlorophyll Total Catalase Sl'lperoxid Relative
stress silicate (mg/l) a(mgg'fresh b (mgg’ chloniophyll (anit mg” dlsfnut?se Water K . $i (mg g
. . (mg g fresh . (unit mg’ Content (mgg")
weight) fresh weight) weight) protein) protein) %)
100% EC Control 0.81% 0.24 1.05< 0.14°¢ 8.30°¢ 83.33 e 4333°¢ 0.73¢
50 0.84 @ 0.24 1.08%¢ 0.13¢ 8.37°¢ 83.00 > 50.33¢ 0.88 ¢
100 0.88° 0.26® 1.14° 0.14°¢ 8.50 ¢ 85.33¢ 48.00®  1.02°
200 0.87° 0.27° 1.13° 0.13¢ 8.20°¢ 85.00 ® 46.00>  1.08°
Control 0.80°¢ 0.21% 1.01¢ 0.24" 10.27° 81.67 ¢ 43.00°¢ 0.72°¢
50 0.82%¢ 0.21¢ 1.03¢ 0.23° 10.67° 81.67°¢ 49.67*° 0.86¢
66% FC 100 0.84 ¢ 0.24% 1.08 b 0.24° 10.57° 83.67 4500%  0.96°¢
200 0.85 % 0.25 ¢ 1.10% 0.25° 10.53° 84.67 ® 42,67  1.02°
Control 0.55¢ 0.12° 0.67° 0.42° 15.50 ¢ 63.33¢ 25.00°¢ 0.64 "
33% FC 50 0.56¢ 0.12f 0.68f 0.42° 15.67 ¢ 64.00 ¢ 33.00¢ 0.77¢
100 0.59 ¢ 0.14" 0.73°¢ 0.42° 15432 67.67 ¢ 31.33¢ 0.87°¢
200 0.57¢ 0.17°¢ 0.74°¢ 0.43° 15472 68.67 ¢ 26.67 ¢ 0.88°¢

Means with the same letters in each column have not significant differences based on Duncans Multiple Range Test
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