Int.].Curr.Res.Aca.Rev.2023; 11(9): 1-6

International Journal of Current Research

and Academic Review
TR ISSN: 2347-3215 (Online) Volume 11 Number 9 (September-2023)
PUBLISHERS Journal homepage: http://www.ijcrar.com

doi: https://doi.org/10.20546/ijcrar.2023.1109.001

Enhancing Rice Growth and Yield through Foliar Application of **Amino Sil."

S. S. Dekhane!’, R. R. Pisal®, P. B. Jadhav® and D. J. Patel*

'ASPEE, Agricultural Research and Development Foundation, At - Nare, Taluka - Wada, District - Palghar, (MH) -
421 312, India

*Navsari Agriculture University, Navsari - 396 450, India

*Ex. Chief Agronomist, Farmsons Agri Solutions Pvt. Ltd., Nashik, (MH) — 422 001, India

“Ex. Principal and Dean, B. A. College of Agriculture, AAU, Anand (GJ) - 388 110, India

*Corresponding author

Abstract Avrticle Info
The present investigation entitled “Enhancing Rice Growth and Yield through Foliar Application Received: 15 July 2023
of "Amino Sil” was carried out during kharif season of the year 2021 and 2022 on the field of Accepted: 28 August 2023
ASPEE, Agricultural Research and Development Foundation, Tansa Farm, At - Nare, Taluka - Available Online: 20 September 2023
Wada, Dist - Palghar, Maharashtra, India. The experiment was laid out in Randomized Block
Design (RBD). The five treatments (Control, Amino Sil @ 1 gm, 1.5 gm, 2 gm and 2.5 gm per Keywords

liter of water) were replicated four times. The plant height (107.31 cm), number of tillers per
plant (12.95), number of panicles per plant (11.1), number of panicles per square meter (277.5)
and length of panicle (20.1 cm) was found maximum in the year 2021 and the maximum values
for 2022 i.e The plant height (121.34 m), number of tillers per plant (13.05), number of panicles
per plant (11.45), number of panicles per square meter (304.9) and length of panicle (21.3 cm)
with application of Amino Sil @ 2.5 gm per liter of water. The highest number of seeds per
panicle (181.1), test weight (18.42 gm), grain yield (57.45 g/ha) and straw yield (85.08 g/ha) was
found with application of Amino Sil @ 2.5 gm per liter water. While, lowest number of seeds
per panicle (149.3), test weight (16.39 gm), grain yield (33.66 g/ha) and straw yield (49.6 g/ha)
was also found in treatment T,. The maximum number of seeds per panicle (186.85), test weight
(19.74 gm), grain yield (59.15 g/ha) and straw yield (88.75 g/ha) was found in year 2022, with
application of Amino Sil @ 2.5 gm per liter water. However, the lowest values were observed in
control for all the parameters. The data clearly indicates that, the yield obtained with treatment
T, (Amino Sil @ 2.5 gm per liter water) was significantly higher than all other treatments and
also for growth parameters in year 2021 and 2022. However, the values for the same parameters
were found maximum in the year 2022 as compared to year 2021.

Rice, human food crop, scarcity of
water and labor, climatic change,
silicon.

Introduction livelihood for millions of rural households and plays

vital role in the country’s food security. It is critical to
Rice is deeply engraved in the rich tradition and culture  global food security and to the welfare of around 800
of India. It is the most important human food crop in the  million impoverished people around the world. The total
world. In addition to this It is also known as backbone of ~ area under rice cultivation in India is 2.75 million
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hectares, with an annual production of 105.2 million
tonnes and a productivity of 2 62 kg per ha. The area
under rice cultivation in Maharashtra, India is 1.56
million ha, with an annual production of about 3.06
million tonnes and a productivity of 1963 kg per ha. The
country has managed to maintain the balance between
rice supply and demand by applying improved
production techniques, including the use of high-yielding
varieties/hybrids, expanding irrigation capacities and the
use of various fertilizers.

As the population continues to increase, the demand for
rice is expected to increase further in the future.
Therefore, rice production must also increase. As the
area under rice cultivation continues to decrease, there is
a need to further improve rice productivity. To begin
with limitation for the productivity of country's rice
system the major limitations are inefficient use of
fertilizers, the scarcity of water and labor, climatic
change, inflation and rising socio-economics. In addition
to this impacts occurs on the labor migration,
urbanization, youth, barren land, and concerns about
environmental pollution and climate change due to
weather conditions. For overcoming from this alarming
situation rice production should meet the needs of a
growing population is to increase rice productivity per
unit area through more efficient use of resources. To
improve rice productivity in India, high-yielding
varieties capable of tolerating abiotic and abiotic stress
should be explored for climate change. Rice crop
production technologies that increase factor productivity
reduce farming costs, increase profits, and efficient use
of inputs should be explored. Rice accumulates the most
silicon. In addition to increasing the productivity of rice,
silicon has many functions Benefits such as greater
availability of primary and secondary elements and
micro nutrients. Outside In addition, silicon in rice
reduces biotic and abiotic stresses.

Begin  with  Silicon advantages it promotes
photosynthesis, prevents fungal and insect injuries and
alleviates lodging. In addition to this, Silicon acids in
plants varies from acting as osmolyte, regulation of ion
transport,  modulating  stomatal  opening, and
detoxification of heavy metals. Amino acids also affect
synthesis and activity of some enzymes, gene expression,
and redox-homeostasis. Amino Acids are also supplied
to plant by incorporating them into the soil and through
foliar. Glycine and Glutamic Acid are fundamental
metabolites in the process of formation of vegetable
tissue and chlorophyll synthesis. These Amino Acids
help to increase chlorophyll concentration in the plant

leading to higher degree of photosynthesis. This makes
crop lush Green. Silicon application is more an important
in the later growth stages mean at panicle initiation stage.
The content of silicon in the hull always much higher in
fertile than in sterile panicles, and that the higher silicon
content in the fertile panicles due to the transpiration of
the panicle. The grain weight increased with the increase
in the silicon content of the hull.

Silicon is the eighth most common element by mass and
the second most abundant element on Earth after oxygen.
Rice is a silica-accumulating plant and tends to
accumulate actively at tissue concentrations of 5% or
more (Epstein, 2002). Reduced amount of silicon in plant
produces necrosis, disturbance in leaf photosynthetic
efficiency, growth retardation and reduces grain yield in
cereals especially rice. The positive effects of silicon on
rice growth and production, manifested when it was
specifically supplied during the reproductive growth
stage (panicle initiation to heading) than that of
vegetative and ripening stages, which exerted a feed-
forward effect on photosynthesis coupled with increased
in both stomatal conductance and biochemical capacity
to fix CO, was reported by Lavinsky et al., (2016), who
surmised that proper levels of Si in reproductive
structures played an unidentified role in increasing the
yields of rice. Silicon plays an important role in plant
growth and development. It increased the photosynthetic
rate (Detmann et al., 2012), leaf area (Gong et al., 2003;
Pati et al., 2016 and Jan et al., 2018) and chlorophyll
content (Ranganathan et al., 2006).

Keeping in view the above facts, the present study was
designed with the objective to study the effect of foliar
application of amino acids and silicon on growth and
yield attributes of transplanted rice crop.

Materials and Methods

The experimental plot was conducted at ASPEE,
Agricultural Research and Development Foundation
Farm, Village - Nare, Tauka - Wada, District - Palghar in
kharif season during 2021 and 2022 in Randomized
Block Design (RBD) with four replications (r=4) (Panse
and Sukhatme, 1967). The experimental site was situated
at 19.65° N latitudes and 73.13°E longitudes with average
annual rainfall of 3600 mm. Five treatments consist of
different levels of Amino Sil such as TO - Control
(Amino Sil @ 0 gm), T1 - Amino Sil @ 1 gm, T2 - 1.5
gm, T3 - 2 gm and T4 - 2.5 gm per liter water were
tested in rice grains production. Treatments are given
twice by spraying over standing crop. First spray
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conducted at 40 days after transplanting, while second
spray conducted at 75 days after transplanting.
Interestingly, the only non-essential nutrient that is
included in the guidelines for rice fertilization is silicon

(Si).

The recommended dose of fertilizer (120 kg N: 50 kg
P205: 50 kg K20: 6 kg Zn) was applied. The
recommended dose of NPK was applied in the form of
urea (46-0-0), single super phosphate (0-16-0), and the
muriate of potash (0-0-60). Recommended management
practices and plant protection measures were taken.

The data obtained during the study were subjected to
statistical analysis using the WASP (Software developed
by ICAR Research complex Goa).

Results and Discussion
Plant growth parameters

The growth period of the rice plant has divided into three
stages; vegetative stage, reproductive stage, and ripening
stage. Silicon also has a major role in increasing yield
attributing characters like number of spikelets, filled
spike-let percentage, test weight and total grain yield
(Rani et al., 1997; Ahmad et al., 2013; Jawahar et al.,
2015 and Patil et al., 2017) in rice. Rice variety ‘GR-11’
was sown in first fortnight of June during 2021 after seed
treatment with the fungicide thiram @ 3 g kg-1 seeds.
Twenty five days old seedlings were transplanted at
spacing of 20 cm x 15 cm. The bed size was 3.30 m x 3.0
m. Randomly five plants (n=5) were selected from each
plot for recorded regular biometric observations from 30
days after transplanting to till harvest. Data were
compiled and analyzed using appropriate statistical
method.

The vegetative stage refers to the period from
transplanting to panicle initiation, the reproductive stage
from panicle initiation to heading, and the ripening stage
from heading to maturity. Fundamental functions of the
amino acids in plants are anti-stress agent, chelating
agent, cold weather resistance, generative development
of plants and improvement of the plant pollen fertility,
growth stimulator, precursor of auxin, precursor of
chlorophyll, precursor of polyamines: necessary to start
the cell division, precursor to the formation of lignin and
woody tissues, regulation of the water balance, reserve of
organic nitrogen necessary for the synthesis of other
amino acids and proteins, stimulation of the chlorophyll
synthesis, stimulation of the ethylene synthesis,

stimulation of the germination, stimulation of the
hormone metabolism, and stimulation of the resistance
mechanism to viruses.

The plant growth parameters viz., plant height and
numbers of tillers were significantly influenced by
various doses of Amino Sil applied in rice. The
maximum values of these parameters were recorded with
treatment T4 i.e. Amino Sil @ 2.5 gm/liter water for year
2021 and 2022 in table 1a. In which plant height was at
par with treatments T1, and T2. Similar findings was
observed by Detmann et al., (2012) and Lavinsky et al.,
(2016) who demonstrated that Si played an important
functions in enhancing the sink size and strength, which
in turn, exerted a feed-forward effect on photosynthesis
that coupled with increased in both stomatal conductance
and biochemical capacity to fix CO2 when Si is
specifically supplied during the reproductive growth
stage (panicle initiation to heading) of rice. This might
be due to Si fertilization improving the resistance to
lodging and also increases the erectness of leaves and
leaf blades; which allow better light transmittance
through plant canopies and thus indirectly improve
whole-plant photosynthesis in rice (Savant et al., 1997;
Tamai and Ma, 2008). Application of Amino Sil didn’t
show any significant effect on plant population and
number of days to 50% flowering.

Yield parameters

Yield contributing parameters viz. number of panicles
per plant, number of panicles per square meter, length of
panicle, seeds per panicle, test weight, grain and straw
yields were measured at harvest of the crop.

The result in table 1b indicated that different treatments
induced marked variations in number of panicles per
plant, number of panicles per square meter, length of
panicle, seeds per panicle, test weight, grain and straw
yields. Highest values of all these parameters were found
with treatment T4 (Amino Sil @ 2.5 gm/liter water). The
higher number of panicles per plant (11.1), number of
panicles per square meter (277.5), length of panicle (20.1
cm), seeds per panicle (181.1), test weight (18.42 g),
grain (57.45g/ha) and straw (85.08 g/ha) yields were
recorded in treatment T, for year 2021 and for year 2022
highest number of panicles per plant (11.45), number of
panicles per square meter (304.9), length of panicle (21.3
cm), seeds per panicle (186.85), test weight (19.74 g),
grain (59.15g/ha) and straw (88.75 g/ha) yields, was
found in treatment T,i.e. application of Amino Sil @ 2.5
gm/liter water.
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Table.1(a) Enhancing Rice Growth and Yield through Foliar Application of "Amino Sil

Treatment

To

T,

T,

Plant

population (m?)

30.75

33.25

34.75

31
335

35.25

Plant height
(cm)

99.05

103.19

107.31

106.59

112.8

121.34

No. of tillers per
plant

10.9

11.6

12.95

11.65

13.05

9.4

No. of days to 50%
flowering

77.75 80

68.75 71.25

66.5 62.5

9.3

11.1

10.25

No. of panicles per

plant

10.2

11.45

7.85 .

256.25

277.5

No. of panicles

234

280.4

304.9

CD NS NS 2.95 8.9 0.83 0.98 NS 6.27 0.66 0.73 16.54 27.99
Table.1(b) Enhancing Rice Growth and Yield through Foliar Application of "Amino Sil
Treatment Length of panicle (cm) | No. of seeds per panicle | Test weight (1000 grain wt.) | Grain Yield (g/ha) Straw Yield (g/ha)
| Yer | [ e | Ml | 22 | a0 [ 22 | o] M2 | oL ] 22 |
To 18.8 17.8 149.3 141 16.39 15.61 33.66 34.28 49.6 51.43
T ] 4 ] BT ] s ] 186 _ et | % | &8 |
T, 19.6 20.1 172.95 169.35 ‘ 16.78 ‘ 17.52 62.16 64.95
T | 8 | A ] tm ] ie2 | | s | or@ |
T, 20.1 21.3 181.1 186.85 ‘ 18.42 85.08 88.75
| SEm@y | 015 | 02 | 2% ] 4% | fdb | 38
CD 0.39 1.62 7.24 153 ‘ 111 19.9 11.05
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In year 2022 the effect of application of Amino Sil was
found greater than the previous year (2021) in all aspects
of yield parameters. Yield attributes viz., number of
panicles per plant, seeds per panicle, test weight and
grain yield per panicle were significantly affected by
Silicon in rice. Silicon application increased the number
of spike-lets per panicle of rice particularly applied
during reproductive stage. This might be due to increased
synthesis of carbohydrates and that might have increased
the sink size and capacity.

Silicon fertilizer, that may significantly reduce empty
spikelet’s number in rice and increase fertility, increased
spike-lets per panicle that ultimately increased crop
yield. The contribution of carbohydrates from
photosynthetic activity for longer period might have
resulted in efficient translocation of food material into
the sink (grain) thereby increased the number of filled
grains percentage. Grain yield per panicle of rice also
increased by silicon than control (without silicon).
Similar results were observed earlier by Jawahar et al.,
(2015). Initially, it was reported that silicon is
responsible to control stomatal activity, photosynthesis
and water use efficiency which ultimately results in
better vegetative and reproductive growth which
ultimately increased the panicle weight (Dekhane et al.,
2022).

Acknowledgement

The authors are grateful to the Directors of ASPEE
Agriculture and Research Development Foundation,
Malad, Mumbai, India for providing excellent facilities
for conducting this research.

References

Ahmad, A., Afzal, M., Ahmad, A. U. H and Tahir, M.
2013. Effect of foliar application of silicon on
yield and quality of rice (Oryza sativa L).
CercetariAgronomice in Moldova. 46 (3): 21-28.

Dekhane S. S., Jadhav P. B and Patel D. J., and Manore,
R. N. (2022). Effect of application of “Amino
Sil” on growth and yield of rice. Int J Dev. Res.,
12(3):54609-54611.

Detmann, K. C., Araujo, W. L., Martins, S. C., Sanglard,
L. M. V. P, Reis, J. V., Detmann, E., Rodrigues,
F. A., Nunes-Nesi, A., Fernie, A. R and
DaMatta, F. M. 2012. Silicon nutrition increases
grain yield, which, in turn, exerts a feed-forward
stimulation of photosynthetic rates via enhanced
mesophyll conductance and alters primary

metabolism in rice. New Phytologist. 196: 752 -
762.

Epstein E. 2002. Silicon in plants: Facts vs. concepts. In:
Silicon in Agriculture. Elsevier, Amsterdam. 1-
15.

Gong, H., Chen, K. G., Wang, S and Zhang, C. 2003.
Effects of silicon on growth of wheat under
drought.J Plant Nutrition. 26: 1055-1063.
https://ccari.icar.gov.in/wasp2.0/rbdl.php.

Jan, R., Aga, F. A., Bahar, F. A, Singh, T and Lone, R.
2018. Effect of nitrogen and silicon on growth
and yield attributes of transplanted rice (Oryza
sativa L.) under Kashmir conditions. J
Pharmacognosy and Phytochemistry. 7 (1): 328-
332.

Jawahar, S., Vijayakumar, D., Bommera, R., Neeru Jain
and Jeevanandham. 2015. Effect of Silixol
granules on growth and vyield of rice.
International Journal of Current Research and
Academic Review. 3(1): 168-174.

Lavinsky, A. O., Detmann, K. C., Josimar, V. R., Avila,
R. T., Sanglard, M. L., Pereira, L. F., Sanglard,
M. V. P. L., Rodrigues, A. F., Wagner, L. A and
DaMatta, F. M. 2016. Silicon improves rice
grain yield and photosynthesis specifically when
supplied during the reproductive growth stage. J.
Plant Physiol., 206: 125-132.

Panse, V. G. and Sukhatme, P. V. 1967. “Statistical
Methods for Agricultural Workers,” 2nd Edition,
Indian Council of Agricultural Research, New
Delhi.

Pati, S., Pal, B., Badole, S., Hazra, G. C and Mandal, B.
2016. Effect of silicon fertilization on growth,
yield, and nutrient uptake of rice.
Communications in Soil Science and Plant
Analysis.47 (3): 284-290.

Patil, A. A., Durgude, A. G., Pharande, A. L., Kadlag, A.
D and Nimbalkar, C. A. 2017.Effect of calcium
silicate as a silicon source on growth and yield of
rice plants. International Journal of Chemical
Studies. 5 (6): 545-549.

Ranganathan, S., Suvarchala, V., Rajesh, Y. B. R. D.,

Prasad, M. S., Padmakumari, A. P and Voleti, S.

R. 2006. Effect of silicon sources on its

deposition, chlorophyll content and disease and

pest resistance in rice. BiologiaPlantarum. 50:

713-716.

Y. A. Narayanan, A., Devi, V. S and

Subbaramamma, P. 1997. The effect of silicon

application on growth and yield of rice plants.

Annals of Plant Physiology. 11(2): 125-128.

Rani,


https://ccari.icar.gov.in/wasp2.0/rbd1.php

Int.].Curr.Res.Aca.Rev.2023; 11(9): 1-6

Savant, N. K., Snyder, G. H and Datnoff, L. E. 1997. Tamai, K and Ma, J. F. 2008. Re-examination of silicon

Silicon management and sustainable rice effects on rice growth and production under field
production. Advances in Agronomy. 58: 151- conditions using a low silicon mutant. Plant and
199. Soil. 307: 21-27.

How to cite this article:

Dekhane, S. S., R. R. Pisal, P. B. Jadhav and Patel, D. J. 2023. Enhancing Rice Growth and Yield through Foliar
Application of "Amino Sil.". Int.J.Curr.Res.Aca.Rev. 11(09), 1-6.
doi: https://doi.org/10.20546/ijcrar.2023.1109.001



https://doi.org/10.20546/ijcrar.2023.1109.001

