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Abstract

A field experiment was conducted at Agricultural Research Station, Repoli District Raigad (Maharashtra) during the Kharif
season of 2022 to study the effect of silicon on growth and yield of rice under medium black soils of Konkan. The number
of panicles hill'* (15.75) and length of panicle (22.25 ¢cm) was recorded highest in treatment where silicon was applied
through root treatment and three sprays @ 4 ml/ lit. Similarly, the significantly higher grain (53.36 q ha'!) and straw yield
(69.37 g ha) was recorded in treatment T3 (Silicon - Root Sapling and 3 Spray @ 4 ml / lit) over rest of the treatments.
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Rice (Oryza sativa) is an important food crop extensively
grown in Konkan. Rice cultivation needs urgent emphasis
regarding it restore in productivity. It is essential to increase rice
productivity under the scenarios of increasing food demand in
response to consistent population growth as well as agricultural
land shrinkage. India is the largest producer of rice cultivation
is 44 million hectares with production of 102.32million tones
and average productivity of 2550 kg ha? [1]. In Maharashtra
area under rice is 1.53million hectares with production of 3.51
million tones and average productivity of 1873 kg ha™. Rice
plant has been considered to be a typical siliciphilous plant. It
is recognized that silicon promotes photosynthesis, prevent
fungal and insect injuries and alleviates lodging [2]. Due to
these benefits, silicon is often added to rice fields, either
through soil amendments like silicon fertilizers or by using
silicon-rich organic materials. Seok and Ota [3] was reported
that the content of silicon in the hull was always higher in fertile
than sterile panicles and that the higher silicon content in fertile
panicles was related to the transpiration of the panicles they
suggested that silicon play an important role in the ripening of
the panicles. Rice is a high silicon accumulating plant which
contains Si at levels up to 10% in dry matter [4]. It is estimated
that to produce a total grain yield of 5.0 t ha™?, rice crop removes
230-470 kg Si ha' from soil [5]. Intensive agriculture which
brings high productivity together with high removal of silicon
be the reason of reduction of silicon level in soil [6]. As the Si
is continuously removed through harvested crop and soil
nutrients were not replenished by fertilizer application, the Si
may possibly decrease from season to season. Foliar
fertilization is the application of nutrients, plant hormones, bio-
stimulants and other beneficial substances to the leaves and
stem of the plants. The application of these substances during
growth and development can improve the nutrient balance of
crop, which turn into increase yield and quality of crop. In

cognizance of the above facts, the present investigation was
carried out.

MATERIALS AND METHODS

Field experiment was conducted during Kharif season of
2022-23 at Agricultural Research Station, Repoli, District
Raigad (Dr. B.S. Konkan Krishi Vidyapeeth, Dapoli)
(25°16'4.3608" N latitude, 82°59'25.7784" E longitude and
altitude of 80.71 m above mean sea level) in Maharashtra of
India. The initial analysis of experimental soil revealed that the
soil was Medium black soil with pH 6.7, organic carbon 9.60 g
kg, available Nitrogen 232.07 kg ha’l, available Phosphorus
19.89 kg ha'and available Potassium 254.14 kg ha®. The
experiment was laid out in randomized block design (RBD)
which consist six treatments with four replications. The
treatments are as given below:

Treatment

No Treatment details Dose

T: Silicon (Root Sapling and 3 1 ml/lit
Spray)

T, Silicon (Root Sapling and 3 2ml/lit
Spray)

T3 Silicon (Root Sapling and 3 4 ml/lit
Spray)

T4 Silicon (Root Saplingand 3~ 4 ml/litand 2
Spray) ml /lit spray

Ts Silicon (Root Sapling and 2 2ml/lit
Spray)

Ts Control (Untreated) Water spray

Nursery was sown in a row having spacing of 10 cm
apart at a seed rate of 50 kg ha™ on 24™ June 2022for
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experimental plot having size 4.5 m x 4.0 m and 25-30 days old
seedling were used for transplanting of rice crop on 20™ July
2022 which was harvested on 28" October 2022. The crop was
uniformly fertilized with 100 kg N, 50 kg P2Os and 50 kg KO
per hectare giving half of the nitrogen and full dose of
phosphorus and potassium as basal dose. Remaining nitrogen
was top dressed in two equal splits at 25 and 60 days after
transplanting was applied to all the treatment except control.
The other recommended cultural practices and plant protection
measures were followed for the healthy crop. Weeding was
done manually 20 and 40 DAT. The silicon was applied as per
treatment through Root sapling (dipping of roots of rice
seedling) and spray @ 1, 2 and 4 ml in 1 liter of water and foliar
spray at maximum tillering, flowering and at grain filling stage
as per the treatment. The growth and yield observations from
each plot were recorded at harvest. The data collected on
growth and yield of crop were statistically analyzed as per the
standard analysis of variance (ANOVA) procedure for
randomized block design and the Critical Difference (CD) test
at 5% probability was calculated to detect the difference
between treatment means.

RESULTS AND DISCUSSION

Effect of silicon on growth parameters

Plant height (cm)

The perusal of the data furnished in the (Table 1) showed
significant effect on different levels of silicon on plant height of
rice at all stages of crop growth during kharif season. The
maximum plant height was recorded in treatment T3 (Si applied
through root sapling and 3 spray @ 4 ml lit?) at all the stages
of growth [7]. All the treatments were significantly superior to
control treatment (Té).

No. of tillers hill*

The data pertaining to the number of tillers hilltat 30 and
60 DAT are presented in (Table 1). It observed that the number
of tillers increased from 30 DAT to a maximum at60 DAT. The
significantly highest number of tillers hilltat 30 and 60 DAT
were recorded in the treatment T3 which receives silicon
through root sapling and 3 spray @ 4 ml lit'and the lowest
numbers of tillers were recorded in treatment T¢ (control) [8].

Table 1 Effect of Silicon on growth characters of rice

Treatment

Plant height (cm) Number of tillers hill

30 DAT 60 DAT Atharvest 30DAT 60 DAT

T1: Silicon (Root Sapling and 3 Spray) @ 1 ml /lit 39.00 78.25 85.25 11.00 15.50
T»: Silicon (Root Sapling and 3 Spray) @ 2 ml /lit 43.75 89.50 100.00 14.75 18.50
Ts: Silicon (Root Sapling and 3 Spray) @ 4 ml /lit 46.75 97.00 109.25 17.50 21.00
T4: Silicon (Root Sapling and 3 Spray) @ 4 ml /litand 2 ml/lit spray ~ 46.00 90.50 101.75 14.50 16.25
Ts: Silicon (Root Sapling and 2 Spray) @ 2 ml /lit 44.25 87.75 98.50 13.00 15.50
Te: Control (Untreated) 27.75 69.50 81.25 9.00 11.50
SE+ 0.70 1.17 1.83 0.65 0.47

CD at 5% 211 3.55 5.52 1.96 1.42

Effect of silicon on yield attributing characters and yield of rice
It was observed from data presented in (Table 2). The

number of panicles hill"* and length of panicle and Test weight

was significantly influenced by different doses of silicon [9].

Number of panicles hill*

The data on the number of panicles hill"* was presented
in (Table 2) indicated that the number of panicles hill*!
significantly increased due to various treatments. The
significantly highest number of panicles hill* was recorded in
the treatment T3 where Si applied through root sapling and 3
spray @ 4 ml / lit was applied and minimum numbers of
panicles hill"* were recorded in control treatments (Ts). Silicon
application, especially through root sapling and foliar sprays,
effectively enhances important yield-contributing characters in
rice, such as the number of panicles per hill [10].

Length of panicles (cm)

The values on the length of panicle was presented in
(Table 2) which found that the maximum length of panicle
(22.25cm) was observed in the treatment T3 (Si applied through
Root Sapling and 3 Spray @ 4 ml / lit) and the lowest length of
panicle was recorded in absolute control [11]. This data
demonstrates that silicon application significantly improves the
panicle length in rice, with Treatment T3 showing the most
substantial effect.

Test weight (g)

The data about 1000 grain weight is presented in (Table
2). The significantly higher value of 1000 grain weight was
recorded in treatment T3 (Si - root sapling and 3 spray @ 4 ml /
lit) over rest of the treatments except T, and T4, The lowest value
of test weight was observed in the control treatment [12].

Table 2 Effect of Silicon on yield attributing characters and yield of rice

Treatment Ngmber pf Le_ngth of  Testweight Grainyield Straw yield
panicles hill*  panicle (cm) (9) (g ha) (g ha)
T1: Silicon (Root sapling and 3 spray) @ 1 ml / lit 12.00 18.75 21.08 42.92 55.80
To: Silicon (Root sapling and 3 spray) @ 2 ml / lit 13.50 21.00 22.98 46.91 60.99
Ta: Silicon (Root sapling and 3 spray) @ 4 ml / lit 15.75 22.25 23.98 53.36 69.37
T4: Silicon (R_oot sapling and 3 spray) @ 4 ml / lit 12 50 21.00 29 68 4714 61.28
and 2 ml/lit spray
Ts: Silicon (Root sapling and 2 spray) @ 2 ml/ lit 12.00 20.00 21.38 44.91 58.39
Te: Control (Untreated) 7.50 17.75 19.70 19.49 25.34
S.E+ 0.48 0.49 0.45 0.57 0.74
CD at 5% 1.45 1.50 1.36 1.73 2.24




Grain and straw yield (q ha)

Data pertaining to the grain yield (q ha) and straw yield
(q ha?) are presented in (Table 2). The results indicated that the
effects of levels of silicon were found significant on grain and
straw yield of rice. The significantly higher grain (53.36 q ha™)
and straw yield (69.37 g ha*) was recorded in treatment T3 (Si
- root sapling and 3 spray @ 4 ml/ lit) over rest of the treatments
[13-15]. The lowest value of grain and straw yield was recorded
in control treatment (Te). This data confirms the positive effects
of silicon on rice yield, with significant improvements in both
grain and straw yields when silicon was applied through root
sapling and multiple sprays compared to the control treatment
with no silicon application [16].

CONCLUSION

From the field experiment conducted for effect of silicon
applied through root sapling and foliar spray on rice during
Kharif season, it could be concluded that application of silicon
through root sapling and foliar application (3 sprays) at
maximum tillering, flowering and grain filling stage @ 4ml lit"
1 along with recommended dose fertilizer (100:50:50kg NPK
ha'?) produced significantly higher growth, yield contributing
characters and vyield of rice. This combination produced
significantly higher growth, yield-contributing characters. This
suggests that integrating silicon application with standard
fertilizer practices can substantially enhance rice production.
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