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Abstract

An experiment was conducted at the Small cardamom plantation, Idukki, Kerala during 2021 -2024
summer (February-May) to evaluate the response of small cardamom crop to the foliar application of
Potassium silicate under drought situation. The experiment was carried out using a Split-Plot
arrangement according to the Randomized Complete Block Design (RCBD) with three replications.
The main plots included irrigation intervals (Tx, irrigated every 15 days; To, irrigated every 10 days;
and Ts, irrigated every 8 days), while the concentrations of potassium silicate fertilizer (1.5 gm S1,
2.5gm S2, and 5gm S3 ml liter-1 of distilled water), in addition to the control treatment SO, which was
sprayed with distilled water only, allocated to the sub-plots. The Tz irrigation interval showed the
highest average pod yield with 5.42-ton ha-1, while the T1 interval showed the lowest value for capsule
yield at 4.23-ton ha-1. This was confirmed by the results of a study that found a significant increase in
capsule yield for the plant under water stress.

Keywords: Potassium silicate, nitrogen fixation, phytohormone, water stress

Introduction

Small cardamom (Elettaria cardamomum Maton), popularly called the queen of spices, is
second only to pepper, the king of spices. It is the world’s third most expensive spice
surpassed in price per weight only by vanilla and saffron (Williams and Olivia, 2014). India
is the second largest producer of small cardamom and plays an important role in the
international trade of cardamom. The yield of cardamom is highly dependent on prevailing
climatic conditions as the cardamom plant requires intermittent spells of rain and good
sunshine during the growth stage. Cardamom production in the country during 2018-20 was
estimated at 29 thousand tonnes compared to 19 thousand tonnes in 2018-21. Cardamom
cultivation is considered as a bed of roses with thorns, because both biotic and abiotic
stresses play a vital role in lowering its productivity. Abiotic stresses such as rise in
temperature, flood, drought and salinity have detrimental effect on yield of cardamom,
among which, and drought was not a serious problem in previous years. But, now it has
became a great threat for cardamom cultivation owing to the failure of monsoon and summer
showers. Furthermore, the most effective way to utilize water and save it is to regulate the
water given in each irrigation and determine the number of irrigations for each crop
according to its needs during the growth stages and to ensure the highest productivity
(Nielsen R L. 2002) I, An annual growth rate of eight to ten percent is anticipated for
various spices in order to satisfy both domestic consumption and foreign export demand. In
order to reach the goal, Spice productivity needs to be increased. Potassium is one of the
nutrients that contribute to the production and quality of spices, and balanced nutrition is one
of the key elements in increasing production. Due to its capacity to supply two essential
elements, potassium (K*), a primary macronutrient required for enzymatic activation and
osmotic regulation Sardans and Pefiuelas, and silicon (Si), a beneficial element known for
improving structural integrity, water-use efficiency, and photosynthetic capacity, potassium
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silicate (K2SiOs) has emerged as a multifunctional
biostimulant. Although silicon's positive benefits have
mostly been investigated under a variety of biotic and
abiotic stress scenarios, there is mounting evidence that it
can enhance crop performance even in ideal growth
conditions. K.SiOs application has demonstrated positive
outcomes in crops such as Camelina sativa (Rad et al.,
2024) 81 wheat (Saudy et al., 2023) [*"], and tomatoes (EI-
Sayed et al., 2022) (8 including enhanced biomass
accumulation, enhanced chlorophyll production, and water
regulation. According to Devi et al. (2025) ¥, soaking the
soil with 0.5% K:SiOs was the most successful method,
resulting in notable increases in plant growth and
productivity. Additionally, seed priming and foliar spraying
demonstrated favorable results, emphasizing K.SiOs as a
flexible input for resilient and sustainable crop development.
Silicon has an effect on the physiological characteristics and
the nutritional status of the small cardamom plantation
under conditions of water stress, as it helped the plant to
increase the moisture content of the tissues, and thus
increased the accumulation of dry matter and the content of
the leaves of chlorophyll pigment, and silicon improved the
absorption of nutrients such as calcium and potassium
(Cengiz Kaya L T, and Higgs D. 2006) 2. Silicon also has
an important role in increasing the resistance of sorghum
plants to drought, as this experiment. However, limited
research exists on the potential of biostimulant interventions
especially K.SiOs to improve cardamom growth and
productivity under normal and drought conditions. Most
available studies tend to focus on stress-induced
improvements, thereby creating a critical knowledge gap in
understanding the agronomic relevance of K-SiOs in
standard growing systems.

Materials and Methods

A field experiment was conducted to evaluate the effect of
Potasium slicate, nutrients, growth regulators, anti-
transpirants and compatible solutes against the drought
stress at KVK, ldukki District, Kerala, using cardamom
variety Green Gold (Njallani) during 2021-2024. Five foliar
applications were given at 30 days interval during January
and May. The experiment investigated the effect of the
effectiveness of spraying with potassium silicate and water
stress on the growth and yield of small cardamom
plantation. The experiment was arranged in a Split-Plot
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design according to the Complete Randomized Block
Design (R.C.B.D) with three replications.

Results and Discussion

The results indicate a significant effect of water stress
levels, spray treatments with potassium silicates, and their
interaction on the dry pod yield. The Ts irrigation interval
showed the highest average pod yield with 5.42 ton ha-1,
while the T; interval showed the lowest value for grain yield
at 4.23 ton ha-1. This was confirmed by the results of a
study that found a significant increase in grain yield for the
plant under water stress (Al-Samarrai et al., 2013) 3, In
addition, the results showed that treatment S3, outperformed
the other treatments in terms of the concentration of spray
with potassium silicates and its effect on the grain yield with
5.42 ton ha-1. On the other hand, S2 showed the lowest
average grain yield at 4.31 ton ha-1. Similarly, Xie et al.
(2015) 1 found that silicon can improve a plant's tolerance
to drought and salt by altering its physiology. Plants,
particularly graminaceous ones like rice and sugarcane,
benefit from silicon deposition in the apoplast, which
fortifies leaf structure and helps them withstand stresses.
Furthermore, under high salt conditions, silicon treatment
increases photosynthetic efficiency, carbon dioxide fixation,
chlorophyll content, and antioxidant activity, all of which
boost plant growth. This confirms that potassium silicates
increase crop productivity by increasing starch accumulation
in green plastids and increasing the plant's ability to tolerate
oxidative stress (Addaheri et al., 2021) . The results
indicated a significant interaction between the two study
factors. The T3S3 interaction gave the highest average yield
of 5.42 ton ha-1, while the interaction between level T, and
the control treatment SO gave the lowest average yield at
2.75 ton/ha. This was confirmed by a study that found a
significant increase in grain yield under stress conditions
when potassium silicates were added (Shaban et al., 2013)
(151 According to Devi et al. (2024) 21, potassium silicate
improves nutrient uptake, fortifies plant tolerance to
unfavorable circumstances, and fosters general plant health
and growth. It stabilizes agricultural productivity by
successfully reducing abiotic stresses. It targets fungi and
nematodes as a biocontrol agent, providing a sustainable
substitute for synthetic pesticides with no adverse effects on
non-target organisms.

Table 1: Effect of spraying with potassium silicate on water stress at 30 days interval during January and May

Water stress levels Spray concentration with potassium silicate (liter-1 of distilled water) Mean water stress
SO S1 (1.5 gm/L of water) S2(2.5 gm/L of water) S3(5 gm/L of water)
T1 16.21 18.21 19.27 18.21 18.20
T2 15.20 17.12 18.10 18.51 18.21
Ts 16.14 16.20 18.75 18.20 18.51
Silicate mean 16.20 18.10 18.50 18.0 18.20
L.S.D 0.05 N.S N.S N.S N.S N.S



https://www.chemistryjournals.net/

International Journal of Advanced Chemistry Research

https://www.chemistryjournals.net

20 A
18 A
16 A
14 - m
12 A mT1
10 mT2
8 1 mT3
6 A .
| Silicate mean
4 4
mLS5.D0.05
2 -
0 -
Spray concentration with potassium Mean water stress
silicate {liter-1 of distilled water)

Fig 1: Effect of spraying with potassium silicate and water stress in small cardamom

Table 2: Effect of spraying with potassium silicate and water stress on the total dry pod yield (ton ha-1)

Water stress levels Spray concentration with potassium silicate (liter-1 of distilled water) Mean water stress
SO S1 (1.5 gm/L of water) S2(2.5 gm/L of water) S3(5 gm/L of water)

T 3.26 4.34 471 4.30 4.25

T2 2.75 4.61 4.38 4.21 5.0

T3 3.51 4,72 5.42 4.95 5.20

Silicate mean 3.30 4.25 5.10 4,72 5.0
L.S.D 0.05 0.31 0.15 0.62 0.37 0.53

Conclusion 8. Durrani FA, Subhan M, Mehmood S, Abbas S,

The results showed a significant effect of irrigation intervals
T1 and T, on all traits studied, resulting in a clear tolerance
of small cardamom plants to water stress and a significant
increase in the total dry capsule yield. The concentrations of
potassium silicate differed in their effect on the studied
traits, as level S2 outperformed in its effect on the total yield
and biological yield.
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