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Abstract. Climate change contributes to greater drought severity, leading to the decline of crop production. This
study aims to evaluate the role of silica in onion production under water-deficient conditions. The research was
conducted at the Technical Implementation Unit Benih Induk Palawija in Tanjung Selamat, Deli Serdang, North
Sumatra Province. Randomized Block Design with factorial arrangement was employed in this study, comprising
4 different doses of silica (0, 0.48, 0.96 and 1.44 g per plant) at 3 different levels of drought (40, 60 and 80% water
holding capacity (WHC)). The results showed that silica did not give significant results on vegetative growth and
its yield, except for its root dry weight and plant wet weight. The best plant development was demonstrated by
onions exposed to 80% WHC, followed by plants with 60% and 40% WHC. The application of silica 0.48 g on
onions treated with 60% WHC has a greater increase in the production of onion bulbs.
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INTRODUCTION

Onion (Allium cepa L.) is one of the es-
sential commodities with high economic
value worldwide, including Indonesia (Tori
et al., 2023; Yusuf et al., 2024) as this bulb-
ous crop holds significant culinary im-
portance and provides potential health bene-
fits such as inhibiting inflammation, produc-
ing high levels of antioxidant properties, and
also improving immune function (Ren &
Zhou, 2021; Sagar et al., 2022; Shabir et al.,
2022).

Indonesia is still struggling with the de-
mand for onions as this commaodity is still low
in quantity and quality. In 2019, onion pro-
duction reached 1,580,247 tons in 159,195 ha
with a productivity of 9.93 tons.ha® (BPS,
2020). In North Sumatra, the yield of onion
reached 18,072 tons in 2019 in the field 2,246
ha with a productivity of 8.05 tons.ha™ (BPS,
2021). These phenomena showed that the na-
tional production of onions in Indonesia is
still low. The lower production of onion could
result from several factors, i.e, abiotic stress,
such as climate change, or from biotic stress,
i.e, pest and disease infestations. (Agale &
Thaware, 2021; Jung et al., 2024).

Climate change contributes to severe
drought, leading to a greater negative impact

on several agricultural commaodities, includ-
ing onion, where this plant is highly depend-
ent on an appropriate water supply (Aku et
al., 2023; Sansan et al., 2024). Prolonged dry
season poses a distinctive challenge for farm-
ers as onion is a short-lived plant (50-75 days
of age) with short fibrous roots. Water-defi-
cient condition has a greater effect on the
growth and production of all onion cultivars
(Chaudhry et al., 2020; Gedam et al., 2021;
Polakitan et al., 2022). Water shortages in on-
ions cause production loss 30% in Indonesia
(Rahmawati & Wulandari, 2024). Therefore,
farmers worldwide have been looking for
several methods to overcome this problem.
Hadiawati et al. (2017) studied that the
decrease of production can reach 58.9% in
30-day-old onions exposed to drought stress,
followed by 62.6% at 40 days after planting.
However, when 50-day-old onions are ex-
posed to drought, the decrease in plant wet
weight reaches 32.0%. The early stage of
growth contributes to onion production,
which is exposed to water shortage at its early
development (30 and 40-day-old), resulting
in abnormal growth of onions, such as a lower
number of leaves and a smaller size of bulb.
Silica is known to have beneficial effects
on plants, particularly under drought stress by
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improving photosynthetic activity, plant
growth, biomass production, antioxidants and
osmolyte production, gene expression and
nutritional uptake, facilitating plants to have
better development and production (Johnson
et al., 2022; Malik et al., 2021; Rehman,
2021). Several studies have discussed the
roles of silica in improving crops, including
potato (Solanum tuberosum) (Wadas & Kon-
draciuk, 2023). (Sayed et al., 2022). Never-
theless, the research on silica in onions is still
scant. For this reason, we conducted a study
on silica applied to onions to evaluate its ef-
fect on onion growth and production under
drought stress.

METHODS

The research was conducted from Au-
gust to November 2022 at the Technical Im-
plementation Unit (Unit Pelaksana Teknis-
UPT) Benih Induk Palawija in Tanjung
Selamat, Deli Serdang, North Sumatra Prov-
ince (3°32'08.4" latitude, 98°35'47.6" longi-
tude), 25 m asl.

The materials used are onion seed cv.
Maja Cipanas, fertilizer Starsil (with silica
26%), fertilizers N, P, K (ratio 16:16:16), in-
secticide Carbofuran, fungicide Mancozeb
and other necessary materials. The equip-
ment used are polybag (30 cm x 40 cm), alu-
minium trays, a hoe, measuring tape, water-
ing can, weighing scale, measuring tools,
beaker glass, graduated cylinder, and hand
sprayer.

Randomized Block Design with factorial
arrangement in three replications was em-
ployed in this study, comprising 4 different
doses of silica (0, 0.48, 0.96 and 1.44 g per
plant) at 3 different levels of drought (40, 60,
and 80% water holding capacity-WHC).
There were 12 experimental combinations
that resulted in 36 experimental units.

Top soil collected from 20-cm soil depth
in 5 different spots for its chemical properties
assessment (pH, organic C, total N, total P, P
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availability, K total, K availability and Si to-
tal). The soil was sieved and air-dried for a
week. Each polybag containing 5 kg of soil
was incubated for 5 days for further use.

Gravimetric analysis was carried out to
determine water content in the soil. This anal-
ysis is important to ensure the accuracy of in-
itial water content in the soil before conduct-
ing the experiments, by oven-drying 10g soil
samples at 105°C for 24 hours.

Onion seeds were selectively assessed to
obtain healthy and similar-sized seeds before
planting them in polybags (2-cm depth). NPK
fertilizers were applied, 1.5 g per plant (ratio
16:16:16) at 2 and 4 weeks after planting.
NPK fertilizer helps plants get the nutrients
they need and is easier to utilize. Silica was
also applied at 2 and 4 weeks by creating
holes around the plants (x3 cm), putting the
silica in the holes and then covering the holes
with soil.

Drought stress exposure was carried out
2 weeks after planting, when the plants had
produced bulbs. These bulbs were not wa-
tered to maintain the water capacity 80%,
60% and 40% until harvest by using a soil
moisture meter. By subtracting the percent-
age of air water content from the percentage
of field capacity water content, one can get
100% field capacity. 80%, 60%, and 40%
multiplication is done using the findings. It is
added to each polybag's starting weight.

Weeding and pesticide applications
were regularly done to prevent the plants
from pest and disease attacks. Plant height,
leaf number, bulb production at 2, 4 and 6
weeks after planting, root length, bulb wet
weight, bulb dry weight, number of bulbs
produced (harvesting stage), chlorophyll and
proline contents were recorded in this study.

The collected data were subjected to
Analysis of Variance (ANOVA) and any sig-
nificant means observed were further ana-
lyzed using Tukey’s HSD at 5% probability
level.
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RESULTS AND DISCUSSION

The Effect of Application of Silica on Plant
Height of Onion Under Drought Stress

The results in Table 1 show that plant
height indicates the development of plants in-
fluenced by the environment or the treatments
applied to the plants. The results on height
revealed that the application of different
doses of silica did not significantly improve
the plant height at 2, 4 and 6 weeks after
planting.

The results in Table 1 showed that the
application of different doses of silica did not
significantly improve the plant height of on-
ion at 2, 4 and 6 weeks after planting. Differ-
ent levels of drought stress also did not have
a significant effect on plant height at 2 weeks
after planting. However, the greatest plant
height was recorded at 4 and 6 weeks after
planting with onion plants exposed to 80%
WHC (32.64 cm and 33.95 cm), followed by
60% WHC (32.56 cm and 32.22 cm) and the
lowest were exhibited by plants exposed to
lowest water content, 40% WHC (30.38 cm
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and 28.36 cm).

The results of ANOVA showed that in
water-deficient conditions, the application of
silica did not have a significant effect on plant
height of onion.

The effect of the application of silica on the
leaf number of onion under drought stress

Table 2 explained that there was no sig-
nificant difference in the application of silica
on the leaf number of onion at 2, 4 and 6
weeks after planting. Different level of water
deficit exposed to plants also did not affect
their leaf number at 2 and 4 weeks after plant-
ing. Nonetheless, it increased the leaf number
significantly at 6 weeks after planting. De-
spite drought exposure, the leaf number is in-
creasing with time until it reaches 4 weeks of
age and stops when it reaches 6 weeks of age.
Plants with the lowest demonstrated leaf
number at 4 and 6 weeks after planting (19.97
and 13.81 g).

The results of ANOVA also revealed that
there were no significant correlations be-
tween the application of silica and drought
stress with the number of onion leaves.

Table 1. The application of silica on the plant height of onion

Time of Drought Silica dose
applica-  stress level @) Mean
tion (% WHC) 0 0.48 0.96 1.44
........................... [ 8 0
> weeks after 80 27.33 26.17 15.15 25.99 16.16
olanting 60 28.37 26.95 27.73 25.54 27.15
40 26.15 27.65 26.73 27.22 26.94
Mean  27.28 26.92 26.53 26.25
80 33.74 33.33 31.26 32.25 32.64a
4 weeks after 60 32.22 32.01 32.99 33.00 32.56 ab
planting 40 28.55 31.60 29.82 31.55 30.38 b
Mean  31.50 32.31 31.36 32.26
80 33.00 34.75 35.09 32.95 33.95a
6 weeks after 60 31.80 32.20 33.13 32.75 32.22 ab
planting 40 26.87 30.50 28.64 27.45 28.36 b
Mean  30.56 32.15 32.28 31.05

Note: Values followed by the same letters on the same columns are not significantly different according to the
Least Significant Difference (LSD) Test at 5% probability level
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Table 2. The effect of the application of silica on leaf number of onion

Time of applica- Drought Silica dose
tion stress level (9) Mean
(% WHC) 0 0.48 0.96 1.44
2 weeks after planting 80 19.33 18.41 18.50 21.00 19.31
60 20.75 20.50 19.00 17.25 19.37
40 18.00 19.91 17.25 17.50 17.66
Mean  19.36 18.94 18.25 18.58
80 27.00 24.50 25.33 2741 26.06 a
4 weeks after planting 60 23.00 24.66 2450 2441 2414 a
40 17.83 20.00 19.66 2241 2241
Mean 2261 23.05 23.16 24.73
80 22.83 19.58 21.00 25.08 2212 a
. 60 17.75 22.33 20.00 19.66 1993 a
6 weeks after planting 14.33 12.75 1391 14.25 13.81b
Mean  18.30 18.22 18.30 19.66

Note: Values followed by the same letters on the same columns are not significantly different according to the
Least Significant Difference (LSD) Test at 5% probability level

The effect of silica application on the num-
ber of onion bulbs under drought stress

The results of ANOVA indicated there
were no significant effects of silica applica-
tion and water stress on the wet and dry
weights of onion bulblets. Different doses of
silica and different levels of drought stress ex-
hibited non-significant results on bulblet
number at 2, 4 and 6 weeks after planting. The
results of ANOVA showed there were no sig-

nificant correlations between silica applica-
tion and drought stress on the number of onion
bulblets. Table 3 shows that the number of
onion bulblets at 2 weeks after planting pro-
duced more than 5 bulblets. There was no sig-
nificant increase in onion bulblets at 4 weeks
after planting; only one bulblet was produced
during its development until 6 weeks after
planting. This result indicated there was no
significant effect of silica application on the
number of onion bulblets under drought
stress.

Table 3. The effect of silica application on the number of onion bulblets

Time of applica- Drought stress Silica dose
ion level (9) Mean
(% WHC) 0 0.48 0.96 1.44

2 weeks after 80 5.16 5.16 5.33 5.66 5.33
planting 60 5.16 55 5.08 5.24 5.25
40 5.00 5.0 4.91 5.00 4.97

Mean 5.11 5.22 5.11 5.30
80 708 641 6.25 6.66 6.60
4 weeks after g 575  6.91 6.33 6.25 6.31
planting 40 5.91 5.58 5.83 5.91 5.8

Mean 625  6.30 6.13 6.27
80 783  6.66 6.50 7.01 7.22
6 weeks after 60 6.08 7.66 7.25 6.75 6.93
planting 40 625  6.25 6.25 6.41 6.37

Mean 683  6.86 6.66 7.07
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The effect of silica application on root
length, fresh and dry weights of onion
roots under drought stress.

Silica also had no significant effect on
root length and root fresh weight, but signifi-
cantly enhanced the root dry weight. Never-
theless, these variables were significantly dif-
ferent when exposed to different levels of
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drought stress. Onion plants with 80% pos-
sessed the highest results of root length and
root fresh weight, 31.50 cm and 1.46 g, fol-
lowed by the results of onion exposed to 60%
HWC, with root length 28.33 cm and root
fresh weight 1.14 g. Based on Table 4, the
lowest results were exhibited by the onion
plants exposed to the lowest water content,
40%, with root length 24.35 cm and root fresh
weight 0.94 g.

Table 4. The effect of silica application on root length, and fresh and dry weights of onion.

Drought Dose of silica
Variables stress level (9) Mean
(% WHC) 0 0.48 0.96 1.44
Root length 80 29.66 31.06 32.66 32.50 3150 a
(cm) 60 27.00 26.00 26.66 33.66 28.33 b
40 24.00 25.33 23.66 24.00 24.35¢
Mean 27.02 27.50 27.66 30.05
Root fresh 80 1.27 1.77 1.38 1.43 1.46 a
weight 60 1.00 1.31 1.17 1.07 1.14b
() 40 1.00 0.95 0.92 0.91 09c
Mean 1.09 1.34 1.16 1.14
80 0.24 0.32 0.39 0.36 0.32a
Root dry weight 60 0.18 0.30 0.32 0.23 0.26 b
@) 40 0.22 0.21 0.25 0.20 0.22b
Mean 0.21b 0.28ab 0.32a 0.26 ab

Note: Values followed by the same letters on the same columns are not significantly different according to the
Least Significant Difference (LSD) Test at 5% probability level

The effect of silica application on fresh and
dry weights of onion bulbs and the number
of onion bulbs

The results of ANOVA also indicated
that there was no significant effect of silica
application on bulb number under different
levels of drought stress. However, the differ-
ent levels of drought stress applied to the on-
ion resulted in a significant effect on the fresh
and dry weights of the onion bulb. The lowest
weights were demonstrated by onion plants
exposed to the lowest water content, 40%
WHC (7.17 g and 0.99 g) (Table 5). From
these results, it indicated that there was a sig-
nificant correlation between silica supple-
mentation and water supply on bulb weight,
but not on bulb number.

Onion plants exposed to 80% WHC

without silica showed significant results com-
pared to silica-treated plants under drought
stress at 40% WHC and 60% WHC. How-
ever, all silica-treated plants showed no sig-
nificant yield. Plants treated with different
doses of silica, given 40% water capacity,
displayed a non-significant production of on-
ion bulbs. Nonetheless, when the water con-
tent increased to 60% with the application of
silica 0.48 g, it facilitated the plants to pro-
duce a higher number of bulbs (8 bulbs),
which differed significantly from plants with
no silica (6.25 bulbs). These plants with no
silica did not show any significant result com-
pared to plants treated with higher doses of
silica, where plants treated with silica 0.96 g
produced 7.66 bulbs and plants treated with
silica 1.44 g produced 7.33 bulbs. Plants
treated with different doses of silica exhibited
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insignificant yield under drought 80% WHC.
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Table 5. The effect of silica application on fresh and dry weights of onion clumps and the

number of onion bulbs

Variables Drought Silica dose
stress (9) Mean
(% WHO) 0 0.48 0.96 1.44
80 18.30 20.74 21.13 20.57 20.18 a
Bulb fresh weight 60 14.04 16.01 14.96 14.95 14.99 b
(9) 40 6.02 9.26 7.44 5.98 7.17¢c
Mean 12.78 15.33 14,51 13.83
80 3.14 3.42 3.55 3.55 3.32a
Bulb dry weight 60 1.01 2.49 2.23 2.23 2.22b
(@) 40 0.89 1.25 093 093 0.99¢
Mean 1.98 2.39 2.24 2.24
80 8.08 6.91 6.50 8.08 7.39a
60 6.25 8.06 7.66 7.33 7.31ab
Bulb number 6.91 6.58 625  6.25 6.50 b
Mean 7.08 7.16 6.80 7.22

Note: Values followed by the same letters on the same columns are not significantly different according to the
Least Significant Difference (LSD) Test at 5% probability level.

Table 6. The effect of silica application on proline accumulation, chlorophyll content, P and

N uptake
Drought Dose of silica
Variables stress level (9) Mean
(% WHC) 0 0.48 0.96 1.44
oroline accumy. &0 278 448 0.95 231 273
e 60 198  3.92 4.01 2.95 3.24
(opm) 40 406  7.41 5.61 1.20 457
Mean 204 540 3.56 215
80 3285  32.49 3321 3241 32.74
Chlorophylla 4, 3288 3217 3273 3141  32.29
content 40 3156  28.94 3150  32.17 31.04
(mg/mL)  pean 3243 31.20 3248  31.99
Chiorophyllb 80 56.14  58.16 5973 5656  57.67
ey 60 5547  57.52 5724 5587 56.62
mgmL) 40 5517 4858 5563  57.56  54.22
Mean 5559  54.75 5763  56.68
80 88.97  90.67 9292  89.05  90.39
Total chloro- 60 88.33  89.67 89.94  87.26  88.80
phyll 40 86.71  77.49 87.26  89.64 8524
Mean 88.00 8593 89.99
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The effect of silica application on proline
accumulation, chlorophyll content and to-
tal chlorophyll

The application of silica 0.48 g allowed
the plants to have higher proline accumula-
tion (5.40 ppm). The highest production of
chlorophyll a, chlorophyll b, total chloro-
phyll, N and P uptake was found in plants
treated with silica 0.96 g (32.48 mg.mL™,
57.63 mg.mL?, 89.99 mg.mL™). Based on
Table 6, the results of ANOVA revealed that
there were no significant effect of the appli-
cation of different doses of silica to the pro-
duction of proline accumulation, chlorophyll
contents and total chlorophyll at different lev-
els of water-deficit condition, which means
there were no significant correlations be-
tween silica application and water supply to
the production of proline accumulation and
chlorophyll contents.

Silica has been known to have the ability
to enhance plant vegetative growth and also
to improve plant resistance to drought stress
by increasing plant water usage efficiency in
plant tissue, enhancing plant photosynthesis
and promoting cell wall fortification (Irfan et
al., 2023; Singh et al., 2023; Wang et al.,
2021; Yang et al., 2022). In addition, silica
deposition helps minimize water loss by lim-
iting transpiration rate and regulating sto-
matal movement and conductance and in-
creasing CO; assimilation (Lawson & Mat-
thews, 2020).

In this study, silica supplementation in
plants did not differ between treatments. Nev-
ertheless, it promotes better development
compared to plants with no silica, where the
silica enables plants to grow appropriately,
leading to higher plant height, and the height
slightly increased with treatment (Table 1).
The study of Juliani et al., (2023) aligns with
our findings. They also documented insignif-
icant results of silica on plant height (34.73
cm, 35.63 cm and 36.42 cm) of onion for each
treatment (0, 20 ml.L "t and 40 ml.L1). Con-
versely, Sianturi et al., (2020) found that the
application of volcanic silica 4.5 kg.plot™ in-
fluenced the onion height significantly at 5
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weeks after planting compared to lower silica
concentrations (1.5 kg.plot™ and 3.0 kg.plot

1
).

Several literatures documented the abil-
ity of silica to induce physiological and bio-
chemical changes in plants, accelerating the
growth and development. Silica also helps
strengthen the cell wall of the stems and
leaves, resulting in more erect plants and in-
creasing the area exposed to the sunlight,
which generates better plant photosynthesis,
leading to enhanced plant development (Fitri-
ani & Haryanti, 2016; Guerriero et al., 2016;
Singh et al., 2023). Silica is not only benefi-
cial for the onion crop, but it also improves
the development of other plants. Early studies
have documented the application of silica in
improving the plant height of different spe-
cies of plants (Boora et al., 2023; Goyal et
al., 2022; Sah et al., 2022).

Leaf number increased with treatments,
but insignificant difference between treat-
ments (Table 2). Nurfuad et al. (2024) re-
ported that there is no significant increase in
onion leaf due to foliar application of rice
husk silica. Similarly, Ishlah et al. (2022)
suggested that there is no significant differ-
ence in onion leaf between treatments of na-
nosilica + Trichoderma, but there is an in-
creasing trend in the results. A study of
Alharbi et al. (2024) also showed that there
was no significant difference between the 3.6
and 7.2 mM levels of potassium nanosilica
application on the number of sorghum leaves.
Nonetheless, Timotiwu et al. (2018) recorded
that only the highest foliar application of sil-
ica (125 ppm) improved the leaf number of
soybean. Indarwati et al. (2021) revealed that
the combination of salicylic acid + biosilica
produced a better number of leaves compared
to the control on shallot under water defi-
ciency.

There are no significant effects of silica
application and water supply on the number
of onion bulblets in our experiments (Table
3). Barus et al. (2021) also mentioned, there
is no significant difference in volcanic silica
provision on onion bulblets. Moeljani et al.
(2021) suggested that the number of onion
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bulbs was not affected by silica addition. In
contrast, there are disagreements with our re-
sults by Tarigan & Hasanah, (2015) and
Purba et al. (2015) who found that nanosilica
obtained from volcanic ash, rice husk, and
husk charcoal significantly affected the num-
ber of onion bulblets at 3 and 4 weeks after
planting.

Silica application did not differ between
treatments on root length, but there was an in-
creasing trend of root length with treatments
(Table 4). Sari et al. (2021) are in line with
this study. They investigated that the silica
applied in sugarcane did not have a signifi-
cant improvement in the roots under drought
stress. However, in wheat, silica application
significantly improved the primary root
length and lateral root length by 44% and
28% (Ashfaq et al., 2023) and root hair
length by 45-107% (Cheraghi et al., 2024).
Silica helps plants absorb important nutrients
from the soil. Luyckx et al. (2017) and Chen
et al. (2018) agreed that silica is responsible
for improved root elongation, and it has an
impact on nutrient and water uptake for in-
creasing photosynthesis rate and plant protec-
tion against water scarcity.

Our findings on root fresh weight of sil-
ica-treated plants had no significant results,
but it showed a slight difference compared to
the control (Table 4). Despite insignificant
results, the increased fresh weight of the
treated root is proof of better plant require-
ment of nutrient uptake due to silica treat-
ment. Silica addition contributes to a stronger
root system, optimizing the nutrient uptake
by plants and stimulating the plant defense
system against pests and diseases through tis-
sue hardness and thick cell walls (Saja-Gar-
barz et al., 2024; Verma et al., 2021; Yang et
al., 2022). On the other hand, the silica had a
significant influence on root dry weight com-
pared to the control (Table 4). This aligns
with the findings of Pascual et al. (2016) and
Kurdali (2024) of silica increased in soybean
and lentil roots, as proven by the increase in
root dry weight. The application of silica im-
proves the root system, leading to an increase
in root dry weight.
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Table 6 shows that the addition of silica
did not affect the number of onion bulbs, only
the weights of bulbs. This result is supported
by Ishlah et al. (2022), that the number of on-
ion bulbs was not affected by silica applica-
tion. Srivastava et al. (2022) confirmed that
the fresh weight of Brassica juncea did not
differ between control and Si-treated plants
under water deficit conditions (22.33g and
24.42 g). Rahmawati & Wulandari (2024)
found that 12 g.L*! silica applied to onion
plants with 80% WHC significantly increased
the fresh and dry weights of onion. Sianturi et
al. (2020) investigated that the fresh weight
of onion applied with a higher concentration
of silica (4.5 kg/plot) differs significantly
compared to lower concentrations (1.5 and 3
kg.plot™?) at 5 weeks after planting. EI-All et
al. (2017) and Sharma et al. (2024) also stud-
ied that onions supplied with potassium-sili-
cate exhibited greater weight of onion bulbs.

In these experiments, proline accumula-
tion, chlorophyll content and total chloro-
phyll were not affected by silica application
(Table 6). Some studies reported that proline
is enhanced and accumulated in plants under
water stress (Kordi et al., 2013; Lum et al.,
2014). These findings strengthen our assump-
tion that the supplementation of silica in our
experiments has maintained the plant activity
related to photosynthesis, disallowing the
proline to increase, or in other words, the
plant no longer needs the proline due to silica
treatment under water deficit conditions. This
phenomenon resulted in a non-significant re-
sult in proline accumulation in this study (Ta-
ble 6). Interestingly, in the study of
Dehghanipoodeh et al. (2018), there is an in-
crease in proline in strawberry plants due to
silica application under water stress. It could
have happened due to the different amount of
proline required by vegetable and fruit crops.

Chlorophyll is an essential pigment mol-
ecule for photosynthesis. The pigment har-
vests the energy of sunlight and converts the
energy into chemical energy during photo-
synthesis. However, there is no significant ef-
fect of silica on chlorophyll in this recent
study. There are many investigations on the
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contributions of silica in plants, which have
exhibited dissimilar results to our study re-
lated to chlorophyll content. Barbosa et al.
(2015) confirmed that the silica application 2
mM on maize stimulated the concentration of
chlorophyll a, b and total chlorophyll, respec-
tively (22%, 43% and 26%) in comparison
with the control. Ramirez-Olvera et al. (2021)
investigated that the supplementation of mM
silica from SiO2 to rice plants significantly
increased the chlorophyll a/b ratio. Trejo-Tél-
lez et al. (2020) also confirmed that the high-
est a, b, and total chlorophyll were found in
pepper plants treated with 125 mg.L™ silica,
but did not differ between silica applications
60 and 250 mg.L™.

Waterlogging-sensitive plants can expe-
rience a decrease in their nutritional absorp-
tion, causing sub-optimum nutrient supply
(N, P, K) (Azhar et al., 2022). Nitrogen short-
age increases chlorosis, restricting plants
from conducting photosynthesis (Sakuraba,
2022) With the application of silica, it can im-
prove chlorophyll content, helping plants in
osmoregulation. Well-maintained osmoregu-
lation exhibits better nutrient transfer in
plants. Osmotic pressure improves water and
nutrient transport, enabling plants to have ad-
equate water and important nutrients for their
growth and development.

CONCLUSION

The application of silica did not have a
significant effect on vegetative growth and
production of onion, except for root dry
weight and plant wet weight. The application
of 80% WHC exhibits the best growth of on-
ion, and it decreased as the water supply de-
creased (60% and 40% WHC). Silica supple-
mentation 0.48 g improves the number of on-
ion bulbs under drought conditions 60%
WHC. Proline accumulation, chlorophyll a/b
and total chlorophyll were not affected by sil-
ica treatments.

Plant development and growth still ben-
efit greatly from silica, particularly when it
comes to boosting resilience to disease and
stress. However, under certain environmental
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conditions, its effects may not be immedi-
ately apparent or require examination. These
conditions may include factors such as soil
type, moisture levels, and the presence of spe-
cific pathogens. Therefore, understanding the
context in which silica is applied can be cru-
cial for maximizing its benefits for plant
health. Further research is needed to find the
best conditions for silica use in onion plants,
including the correct dosage, concentration,
and duration of treatment.
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