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Abstract

Rice (Oryza sativa L.) is the second most consumed crop in the country after wheat. Foliar application
is an effective method of increasing crop growth and yield of agricultural plants, as it facilitates the rapid
absorption and translocation of nutrients from the leaves to other plant organs. To investigate the effect
of foliar application of potassium silicate and seaweed extract on yield, yield components, and
concentration of silicon and potassium in rice, a factorial experiment was conducted in a randomized
complete block design (RCBD) with three replications under field conditions. The experimental
treatments included foliar application of potassium silicate at three levels (0, 1, and 2 L ha) during the
maximum tillering stage and early panicle initiation stage, as well as foliar application of seaweed
extract at three levels (0, 1, and 2 L ha) during seedling establishment, rooting, and beginning of
tillering stages. The results of analysis of variance showed that the effects of treatments on all evaluated
traits, except for plant height, panicle length, stem length, and number of unfilled grains were significant.
The results showed that the highest paddy yield, with an average of 5,352.98 kg ha?, the highest total
number of grains per panicle, with an average of 112.45, and the highest 1000-grain weight, with an
average of 22.65 g, were observed in the treatment with 2 L ha™of potassium silicate and seaweed
extract. The lowest values for these traits were recorded in the control treatment. As the treatment
concentration increased, the potassium and silicon content in the rice grains increased. The highest levels
were obtained in the foliar application of 2 L ha? of potassium silicate and seaweed extract, with an
average of 0.533 mg kg™ for potassium and 1.30% for silicon. The results show that the combined
application of potassium silicate and seaweed extract has a more favorable effect on growth parameters.
Overall, foliar application of potassium silicate and seaweed extract is recommended to maximize yield
and increase potassium and silicon concentration in rice plants.
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Table 1. Some physio-chemical properties of tested soil before planting

Physical properties Value Chemical properties value
Soil textures Silty loam Calcium carbonate equivalent (%) 14.3
Clay (%) 26 N (%) 0.11
Silt (%) 61 K (mg kg™ 277
Sand (%) 13 P (mg kg™?) 5.18
pH 7.3 Fe (mg kg™) 6.20
EC (mmhocm™?) 1.363 Zn (mg kg™?) 1.05
SP (%) 47.95 Cu (mg kg1 2.11
Organic carbon (%) 1.26 Mn (mg kg?) 7.75

ooliiusl 0590 )bl T (loands 9 (o5 SS9 B p-Y Jsu
Table 2. Some physical and chemical characteristics of used irrigation water.

Physical properties  value Chemical properties

value Chemical properti value

pH 742 Ca+ Mg meqL?
EC (4 mhocm?) 1748  Ca(meqL™)
T.D.S (mg kg ) 1118 Mg megL™)
T.S.S (mg kg 1) - SAR (%)

Total TH (%) 585 Na (meqL?)

11.7 K (megL™) 0.02
6.4 Cl (megL™ 6
5.3 HCOs (meqL?)y 6
1.8 COsz™ (meqL™) 0
4.3 SO (megL™y 4

LogS ¢yt pild (2l yo Sl o )las s S hg (S0 T Jou
Table 3. Some characteristics of Phylgreen Kuma seaweed extract

Physical Dry seaweed extract Free amino Total nitrogen
properties (%W/W) acid (%W/W) (%WIW)
seaweed extract 6 9.6 3.6
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Figure 1. foliar spraying of seaweed extract and potassium silicate
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Table 4. The results of analysis of variance of the effect of potassium silicate and seaweed extract foliar
application on some vegetative growth parameters in rice plant of Tarom Hashemi variety.

Mean Square

Source of variation Paddy height cluster stem Total number of
function length length pens in the pile
Block 2 116272.42™ 12.87™ 0.113™ 15.32™ 2.64"
Potassium Silicate 2 4902.52™ 19.63" 15.48™ 5.77m 10.11™
Seaweed Extract 2 516590.36™  369.74™ 4.23™ 295.04™ 205.50™
Potassium Silicate * 2021.74™ 1.57 0.232" 2.62" 9.74™
Seaweed
Error 16 91.33 35.85 2.26 34.29 0.64
cv 0.186 4.37 5.76 5.20 341
il 2oy gy 5 S Jlio gl 53 (5 loline 5 (5 lobine g ooy 3 g 2 NS
** * ns, indicate significant at 1 probability levels respectively.
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Figure 2. Comparison of the average effect of potassium silicate and seaweed extract foliar application on paddy
function in rice plants of Tarom Hashemi variety.
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Figure 3. Comparison of the average effect of potassium silicate and seaweed extract foliar application on the
total number of claws in the hill in rice plants of Tarom Hashemi variety.
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Figure 4. Comparison of the simple effect of foliar treatment with seaweed extract on height in rice plants of
Tarom Hashemi variety.
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Figure 5. Mean comparison of the average effect of potassium silicate foliar application on stem length in rice
plants of Tarom Hashemi variety.
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Figure 6. Mean comparison of the average effect of potassium silicate foliar application on root length in rice
plants of Tarom Hashemi variety.
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Table 5. The results of analysis of variance of the effect of potassium silicate and seaweed extract foliar
application on the total grains number per panicle, the number of full and unfull grains per panicle and 1000
grain weights in rice plants of Tarom Hashemi variety.

Mean Square

Source of variation Total number of number of 1000 grain

number  full grains per  unfull grains weights

df  grains panicle per panicle
per

panicle
Block o 208.03" 286.25™ 7.434™ 6.41"
Potassium Silicate 2 6266 72.86™ 0.6" 594"
Seaweed Extract o 880.03" 12.59.28™ 36.21" 30.98™
Potassium Silicate * 4 48.05" 5.01™" 0.191" 0.23"
Seaweed
Error 16 10.36 7.73 0.708 0.002
cVv 3.21 3.05 26.90 0.23

Wb os oy iy 9 S Jliz ] mhaw (o (g 5lolias g (g lolins e oS Say w5 i N NS

** *_ns, indicate significant at 1 probability levels respectively.
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Figure 7. Mean comparison of the average effect of potassium silicate and seaweed extract foliar application on
the total number of grains per panicle in rice plants of Tarom Hashemi variety.
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Figure 8. Mean comparison of the average effect of potassium silicate and seaweed extract foliar application on
the number of full grains per panicle in rice plants of Tarom Hashemi variety.
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Figure 9. Mean comparison of the simple effect of foliar application of seaweed extract on the number of
unfilled grains per panicle in rice plants of Tarom Hashemi variety.
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Figure 10. Mean comparison of the simple effect of foliar application of seaweed extract on 1000 grains weights
in rice plants of Tarom Hashemi variety.
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Table 6. The results of analysis of variance of the effect of potassium silicate and seaweed extract foliar
application on the concentration of potassium and silicon in the stem and grain in rice plants of Tarom Hashemi

variety.

Mean Square

Source of variation dof Stem potass-ium Seed potass.ium Stem siIi(-:a Seed silicfa
concentration concentration  concentration  concentration
Block 2 0.124™ 0.007™ 5.37" 0.182™
Potassium Silicate 2 0.091™ 0.0098™ 8.16™ 0.065™
Seaweed Extract 2 0.45™ 0.022™ 16.32™ 0.8
Potassium Silicate * 0.39™ 0.001™ 1.15™ 0.022™
Seaweed ‘
Error 16 0.001 0.0003 0.052 0.0005
cv 2.14 4.26 3.37 244

WSl a9 S Jloiol mhaw jo (g)loline g (5 loline juf oS Fay # 5w NS
*** ns, indicate significant at 1 probability levels respectively.
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Figure 11. Mean comparison of the simple effect of foliar application of seaweed extract on stem potassium in

rice plants of Tarom Hashemi variety.

o
N c
©
(&)
g€
S g
—-_— o
— (20 o}
=
2 &
v ©
o 87
o
EgugEgEgEgugEguEgEgEgEgEgEygn
HHHHHHHHHHHHHHY o
-
=3 )
s £
— ko] +—
per) 3]
g o
a T
[<5)
w

Potassium silicate

(T- 6 Bw)
uoljeaiuaduod E:_mmﬂoa [SEEIY

ekl ndy gy olS 30 Al by 39 (2L 30 Suder oliac g puliy Slbw (Lol ke (b jlows ST (uSlun dunns o —VY IS

Figure 12. Mean comparison of the simple effect of foliar application of seaweed extract on grain potassium in

rice plants of Tarom Hashemi variety.
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Figure 13. Mean comparison of the simple effect of foliar application of seaweed extract on stem silicon in rice
plants of Tarom Hashemi variety.
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Figure 14. Mean comparison of the simple effect of foliar application of seaweed extract on stem silicon in rice

plants of Tarom Hashemi variety.
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