
 

 

 
Impact of Salicylic acid and Potassium silicate in 

ameliorating the drought stress effect on sorghum 
(Sorghum bicolor L. Moench) 

 
 
ABSTRACT 
 
Aims: To study the impact of salicylic acid and potassium silicate in reducing the deleterious effect of 
drought stress on sorghum 
Study design:  Split plot design 
Place and Duration of Study: Agricultural College Farm, Bapatla, Andhra Pradesh during rabi, 2023-
24. 
Methodology: The experiment consist of two main treatments i.e., water stress treatments viz., M1 
(stress treatment i.e., moisture stress was imposed from vegetative to flowering (25-70 DAS) and M2 
(No stress treatment) and eight sub treatments viz., No spray (S1), K-Silicate @50ppm at 35+45 DAS 
(S2), K-Silicate @100ppm at 35+45 DAS (S3), SA @150ppm at 35+45 DAS (S4), SA @200ppm at 
35+45 DAS (S5), K-Silicate @50ppm + SA @200ppm at 35+45 DAS (S6), K-Silicate @100ppm + SA 
@200ppm at 35+45 DAS (S7) and K-Silicate @150ppm + SA @200ppm at 35+45 DAS (S8) 
replicated thrice. The plant samples were collected on 30, 50 and 70 DAS. 
Results: The sorghum plants under water stress showed drastic reductions in chlorophyll content 
(54.9%), relative water content (34.1%) and increase in membrane injury index (1.9 folds), proline 
content (1.8 folds) and catalase activity (3.6 folds). The combined spray of potassium silicate 
@100ppm + SA @200ppm exhibited superior performance by enhancing the chlorophyll content by 
59.1%, relative water content by 32.5, proline content by 26.1%, catalase activity by 30.4% and 
reducing membrane injury index by 28.9%. 
Conclusion: It can be concluded that the foliar application of @100ppm + SA @200ppm at 35 + 45 
DAS helped the sorghum plants from the negative effects of water stress from vegetative to flowering 
stages. 
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1. INTRODUCTION  
 
Sorghum (Sorghum bicolor L. Moench) is a versatile crop belongs to Poaceae family. One of the five 
main cultivable species in the world is sorghum. Being a C4 crop, sorghum is an effective solar 
energy harvester with high biomass production, yielding capacity and drought tolerance. India is the 
fifth-largest producer of sorghum worldwide, with 4.4 million tonnes grown on 3.90 million hectares in 
2022–2023 [10]. One of the abiotic stresses is drought, which has an impact on a plant's 
physiological traits, biochemical components, and crop productivity. The impacts of a water deficit can 
affect sorghum at its early vegetative stage as well as its reproductive stages (pre and post-flowering) 
[28], [12]. Salicylic acid (SA), an endogenous phenolic growth regulator produced via the 
phenylpropanoid pathway, is widespread across the plant kingdom. Salicylic acid (SA) modulates 
tolerance to a variety of abiotic threats by controlling the opening of stomatal pores and water 
relations, raising photosynthetic pigments and rubisco activity, and ultimately promoting 
photosynthesis and growth. SA protects plants from abiotic stresses by regulating vital physiological 
processes like photosynthesis, nitrogen metabolism, proline metabolism, glycine betaine synthesis, 
antioxidant defense system, and plant-water relations under stress [16]. 
 

2. MATERIAL AND METHODS  
The field experiment was conducted in order to study “Impact of salicylic acid and potassium silicate 
in ameliorating the drought stress on sorghum (Sorghum bicolor L. Moench) in Agricultural College 
Farm, Bapatla, Andhra Pradesh. Sorghum variety CSV 29R was used in the experiment. The 
experiment was laid out in split plot design replicated thrice. The treatments comprised of two main 
plots i.e., water stress treatments viz., M1 (stress treatment i.e., moisture stress was imposed from 
vegetative to flowering (25-70 DAS) and M2 (No stress treatment i.e, irrigation is given as per 



 

 

schedule), and eight sub treatments viz., No spray (S1), K-Silicate @ 50 ppm at (S2), K-Silicate @ 100 
ppm (S3), SA @ 150 ppm (S4), SA @ 200 ppm (S5), K-Silicate @ 50 ppm + SA @ 200 ppm (S6), K-
Silicate @ 100 ppm + SA @ 200 ppm (S7) and K-Silicate @ 150 ppm + SA @ 200 ppm (S8). All the 
foliar sprays were given at 35 and 45 DAS. The crop was provided with 80:40:40 NPK Kg ha-1 (N in 
two equal splits 50% basal and 50 % at 30-35 days after sowing. Other crop management practises 
were followed for proper maintenance of crop. A total rainfall of 267.3 mm in 7 rainy days was 
recorded during the crop growth period, however no rainfall was received after imposition of water 
stress i.e, vegetative to flowering (25-70 DAS). The soil moisture content was recorded at 15 days 
interval from sowing to maturity of crop (Table 1). The physiological and biochemical parameters viz., 
chlorophyll content, relative water content, membrane injury index, proline content and catalase 
activity were recorded from 30 DAS at 20 days interval. 

2.1 Estimation of chlorophyll content  

Chlorophyll content in the leaves was estimated colorimetrically by dimethyl sulphoxide (DMSO) 
method of Hiscox and Stam, 1979 [9].The total chlorophyll was estimated and calculated using the 
formula (Arnon, 1949) [3] 

mg total chlorophyll/g tissue = 20.2 (A645) + 8.02 (A663) ×
V

1000×W
 where, A = absorbance at 

specific wavelengths ,V = final volume of chlorophyll extract, W = fresh weigh of tissue extracted 

2.2 Estimation of Membrane injury index 
Membrane injury index was determined by the protocol described by Premchandra et al. (1990) [19].  
Membrane injury index was calculated as % by using the following formula. 

Membrane injury index (%) 

=
conductivity at 45 ℃ 

conductivity at 100 ℃
x 100 

2.3 Estimation of Relative water content 
Relative water content (RWC) of leaf discs was quantified according to Barrs and Weatherly (1962) 
[6]. The relative water content was estimated and expressed in percentage using the following 
formula. 

RWC (%) =
Fresh weight − Dry weight

Turgid weight − Dry weight 
 x 100 

2.4 Estimation of Proline content 
The proline content of leaves was estimated by following the method of Bates et al. (1973). Proline 
content was calculated by the formula of Bates et al. (1973) [7] 

Proline (μg g-1 fresh weight) =
A520×36.321×V

Y×W
 where, A520= Absorbance at 520 nm 

36.231 = Factor, V = Final volume of extract (mL), Y = Volume of aliquot taken (mL), W = Weight 
of the plant material (g) 

2.5 Estimation of Catalase activity 

The principle involved in the estimation of catalase activity is by measuring the depletion in hydrogen 
peroxide of the reaction mixture at 240 nm. The absorption decreases by time due to catalase activity. 
      Catalase (U. g-1FW min-1) = (Maximum absorbance – Minimum absorbance) × 60 × 2 

Table 1. Data on soil moisture at different crop growth stages of sorghum during rabi 2023-
2024 

Moisture (%) 
at different 

depths 

Sowing 15 DAS 30 DAS 45 DAS 60 DAS 75 DAS 90 DAS 105 DAS 

M1 M2 M1 M2 M1 M2 M1 M2 M1 M2 M1 M2 M1 M2 M1 M2 



 

 

0-15 cm 27.89 28.24 28.78 26.42 22.42 26.78 19.42 27.89 16.52 26.87 27.89 28.78 26.42 25.98 23.67 22.89 

15-30 cm 26.67 25.67 26.76 25.87 21.54 25.42 18.56 26.52 15.85 25.90 26.42 26.76 25.78 24.45 21.45 20.43 

 

3. RESULTS AND DISCUSSION 
 
3.1 Chlorophyll content  
Chlorophyll content gradually decreased in sorghum plants under water stress (Table 2 and Fig. 1). 
Sorghum plants under water stress recorded least chlorophyll content (M1 - 1.18 mg g-1) compared to 
control plants (M2 - 2.57 mg g-1) at 70 DAS. Same trend was recorded in sorghum [2] and maize [14]. 
Among the sub treatments, sorghum plants treated with K2SiO3 @ 100 ppm + SA @ 200 ppm (S7) and 
K2SiO3 @ 150 ppm + SA @ 200 ppm at (S8) recorded 27.9 and 22.4 per cent increase in chlorophyll 
content over the plants without spray (control) at 70 DAS. Among the interactions, at 70 DAS, under 
drought stress, K2SiO3 @ 100 ppm + SA @ 200 ppm recorded highest chlorophyll content (M1S7 - 
1.40 mg g-1) followed by K2SiO3 @ 150 ppm + SA @ 200 ppm (M1S8 -1.30 mg g-1) and they were 
magnitude to 59.1 and 47.7 per cent increase respectively over the control which was recorded the 
least (M1S1- 0.88 mg g-1). Similar results were obtained in sorghum [22]. Salicylic acid strengthens the 
antioxidant defense mechanism of cells and promotes the synthesis of new proteins, both of which 
protect the photosynthetic apparatus [4]. 

Table 2. Effect of Potassium Silicate and Salicylic acid on Chlorophyll content of Sorghum 
under water stress 

Treatments Chlorophyll Content ( mg g-1) 

Sub treatments 
30 DAS 50 DAS 70 DAS 

M1 M2 Mean M1 M2 Mean M1 M2 Mean 

S1 :No spray (control) 1.22 1.25 1.24 1.05 1.42 1.24 0.88 2.42 1.65 

S2 :K2SiO3 @50ppm  1.23 1.28 1.26 1.15 1.45 1.30 0.97 2.43 1.70 

S3 :K2SiO3 @100ppm  1.27 1.24 1.26 1.24 1.47 1.36 1.14 2.47 1.81 

S4 :SA @150 ppm  1.24 1.30 1.27 1.25 1.52 1.39 1.23 2.50 1.87 

S5 :SA @200 ppm  1.26 1.27 1.27 1.26 1.56 1.41 1.22 2.56 1.89 

S6 :K2SiO3 @50 ppm + SA @200 
ppm  

1.25 1.27 1.26 1.27 1.65 1.46 1.30 2.64 1.97 

S7:K2SiO3@100ppm + SA @200 
ppm  

1.21 1.29 1.25 1.31 1.81 1.56 1.40 2.82 2.11 

S8 :K2SiO3@ 150ppm + SA @ 200 
ppm  

1.21 1.28 1.24 1.31 1.74 1.52 1.30 2.74 2.02 

Mean 1.24 1.27  1.23 1.58  1.18 2.57  

 
 30 DAS 50 DAS 70 DAS 

 Main 
plots 

Sub 
plots 

Interacti
on 

Main 
plots 

Sub 
plots 

Interacti
on 

Main 
plots 

Sub 
plots 

Interacti
on 

SEm ± 0.01 0.02 0.03 0.01 0.26 0.04 0.02 0.03 0.05 

CD(p=0.05) 
NS NS NS 0.04 0.07 0.10 0.08 0.08 0.11 

CV (%) 4.57 4.43  2.49 4.36  3.53 3.43  

 



 

 

    

 
 
Fig. 1. Effect of Potassium Silicate and Salicylic acid on Chlorophyll Content (mg g-1) of 
sorghum leaves under Drought stress  

 
 
3.2 Membrane injury index  
Plants under water stress had the highest MII (M1 - 29.31 %), whereas the unstressed plants had the 
lowest MII (M2 - 15.81%) (Table 3 anf Fig. 2). Stressed sorghum plants recorded 1.9 folds increase in 
MII at 70 DAS. Drought stress led to an increase in membrane injury index (Pooja et al., 2019). 
Among the sub treatments, S7 and S8 recorded 22.8 and 20.4 percent reduction in MII over the plants 
with no spray at 70 DAS. Similar effect in sorghum when plants were treated with Salicylic acid [2]. 
Among the interactions, under drought conditions, treatments included, K2SiO3 @ 100 ppm + SA @ 
200 ppm (M1S7 - 24.77 %) and K2SiO3 @ 150 ppm + SA @ 200 ppm (M1S8 -26.36 %) recorded lesser 
MII over the control (M1S1 -34.86 %). However, lowest MII was recorded by the unstressed plants 
sprayed with K2SiO3 @ 100 ppm + SA @ 200 ppm (M2S7-14.28%). %). Increasing the amount of 
salicylic acid in the system reduce oxidative stress brought on by the production of reactive oxygen 
species (ROS) during drought stress [8] and silicon application significantly reduced the membrane 
damage in soybean by preventing lipid peroxidation [25]. 

 
Table 3. Effect of K2SiO3 and SA on Membrane Injury Index of Sorghum under water stress 

Treatments  Membrane Injury Index (%) 

 

Sub treatments 

30 DAS 50 DAS 70 DAS 

M1 M2 Mean M1 M2 Mean M1 M2 Mean 

S1 :No spray (control) 18.69 18.40 18.54 30.81 18.33 24.57 34.86 16.73 25.79 

S2 :K2SiO3 @50ppm  18.09 18.36 18.23 29.11 17.43 23.27 32.80 16.47 24.64 

S3 :K2SiO3 @100ppm  18.53 16.74 17.64 27.58 17.10 22.34 29.95 16.44 23.20 

S4 :SA @150 ppm  22.59 17.47 20.03 27.13 16.49 21.81 29.39 16.10 22.75 

S5 :SA @200 ppm  18.55 16.10 17.33 26.04 16.47 21.25 28.81 15.99 22.40 

S6 :K2SiO3 @50 ppm + SA 
@200 ppm  

18.05 18.74 18.40 25.69 16.39 21.04 27.54 15.74 21.64 

S7:K2SiO3@100ppm + SA 
@200 ppm  

19.36 17.83 18.59 22.75 15.15 18.95 24.77 14.28 19.53 

S8 :K2SiO3@ 150ppm + 
SA @ 200 ppm  

18.69 16.85 17.77 24.22 16.18 20.20 26.36 14.70 20.53 

Mean 19.07 17.56  26.67 16.69  29.31 15.81  
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 Main 
plots 

Sub 
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Interacti
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Main 
plots 

Sub 
plots 

Interacti
on 

Main 
plots 

Sub 
plots 

Interacti
on 

SEm ± 0.37 0.70 1.00 0.32 0.50 0.71 0.28 0.57 0.81 

CD (p=0.05) NS NS NS 1.97 1.45 2.06 1.71 1.66 2.34 
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CV (%) 9.92 9.94  7.33 5.67  6.11 6.21  

 

3.3 Relative Water Content 
The sorghum plants subjected to water stress recorded the lowest relative water content (M1 - 58.45 
%,), whereas the highest RWC was recorded in unstressed plants (M2 - 88.63 %), there was 34.1 per 
cent reduction in RWC at 70 DAS over the control (unstressed plants) (Table 4 and Fig. 3). A 
decrease in the RWC in response to drought stress was observed in a wide range of plants, when 
leaves were exposed to dryness, they showed significant reductions in RWC [17]. Among the sub 
treatments, at 50 and 70 DAS, the plants which were sprayed with K2SiO3 @ 100 ppm + SA @ 200 
ppm recorded the highest RWC (S7 -82.48 and 78.43 %, respectively), followed by K2SiO3@ 150 ppm 
+ SA @ 200 ppm (S8 - 80.64 and 77.20 %, respectively). Among the interactions, under drought 
conditions, at 50 DAS, the highest RWC was observed in plants sprayed with  K2SiO3 @ 100 ppm + 
SA @ 200 ppm (M1S7 -74.50 %), followed by the K2SiO3 @ 150 ppm + SA @ 200 ppm (M1S8 -71.71 
%), and the lowest RWC was recorded in control (M1S1- 56.22 %), which was 32.5 and 27.6 per cent 
increase in relative water content over the stressed plants without spray (control). The exogenous 
application of SA might control stomatal openings and minimize transpirational water loss, allowing 
the plants to retain turgor, sustain photosynthesis, and remain productive [20]. When silica 
polymerizes, the stomata's walls lost some of their elasticity, which made them more likely to stay 
closed [22]. 



 

 

 

 

  

Fig. 2. Effect of Potassium Silicate and Salicylic acid on Membrane Injury Index 
(MII) (%) of sorghum under Drought stress 

 
Table 4. Effect of Potassium Silicate and Salicylic acid on Relative water content of 
Sorghum under water stress 

Treatments Relative Water Content (%) 

 

Sub treatments 

30 DAS 50 DAS 70 DAS 

M1 M2 Mean M1 M2 Mean M1 M2 Mean 

S1 :No spray (control) 86.06 86.37 86.22 56.22 84.04 70.13 52.00 86.71 69.35 

S2:K2SiO3@50ppm  82.72 87.47 85.10 58.73 84.73 71.73 53.07 87.44 70.26 

S3:K2SiO3@100ppm 81.39 87.11 84.25 63.51 85.61 74.56 57.14 87.77 72.46 

S4 :SA @150 ppm  81.72 87.47 84.60 65.33 86.80 76.07 57.38 87.81 72.60 

S5 :SA @200 ppm  86.06 86.06 86.06 66.98 87.77 77.38 58.56 88.44 73.50 

S6 :K2SiO3 @50 ppm + 
SA @200 ppm  

84.72 87.28 86.00 67.75 88.14 77.95 60.41 88.61 74.51 

S7:K2SiO3@100ppm + 
SA @200 ppm  

86.06 88.08 87.07 74.50 90.46 82.48 65.41 91.46 78.43 

S8 :K2SiO3@150ppm + 
SA @ 200 ppm  

86.06 86.13 86.09 71.71 89.57 80.64 63.60 90.79 77.20 

Mean 84.35 87.00  65.59 87.14  58.45 88.63  

 

 30 DAS 50DAS 70 DAS 

 Main 
plots 

Sub 
plots 

Intera
ction 

Main 
plots 

Sub 
plots 

Intera
ction 

Main 
plots 

Sub 
plots 

Intera
ction 

SEm ± 0.62 1.08 1.53 0.80 1.16 1.64 0.79 0.98 1.39 

CD (p=0.05) NS NS NS 4.87 3.36 4.75 4.81 2.85 4.03 

CV (%) 3.57 3.13   5.13 3.72  5.27 3.28  
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Fig 3. Effect of Potassium Silicate and Salicylic acid on Relative water Content (RWC) 
(%) of sorghum under Drought stress 
 

3.4 Proline content  
Stressed plants recorded the maximum proline content (M1 - 448.28 μg g-1 fr. wt.), whereas 
unstressed plants recorded the minimum proline content (M2 -251.41 μg g-1 fr. wt.) (Table 5 
and Fig. 4). In the current study, stressed plants recorded 1.8 folds increase in proline 
content compared to the unstressed plants (irrigated) at 70 DAS. Similar results were 
obtained in sorghum [24]. Among the sub treatments, at 50 DAS, the highest proline content 
was recorded in plants sprayed with K2SiO3 @ 100 ppm + SA @ 200 ppm (S7 -334.82 μg g-1 

fr.wt.), followed by K2SiO3 @ 150 ppm + SA @ 200 ppm (S8- 325.69 μg g-1 fr. wt.). Similar 
trend was obtained at 70 DAS also. Among the interactions, at 70 DAS, highest proline 
content was recorded by the stressed plants sprayed with K2SiO3 @ 100 ppm + SA @200 
ppm (M1S7 - 495.65 μg g-1fr.wt.), followed by the stressed sprayed with K2SiO3 @ 150 ppm + 
SA @ 200 ppm (M1S8 -484.45 μg g-1fr.wt.) over the plants with no spray (M1S1- 393.00 μg g-

1fr.wt), however minimum proline content was recorded by the unstressed plants (irrigated) 
with no spray (M2S1 - 228.53 μg g-1fr.wt.). Sorghum plants treated with M1S7 and M1S8 
recorded 26.1 and 23.3 per cent increase in proline content over the unsprayed control 
plants (M1S1). Exogenous application of SA enhances proline content [23]. The increased 
proline levels caused by silicon change plant hormones and osmolytes, allowing plants to 
continue growing even when stressed by dryness [21]. 
 

3.5 Catalase Activity  

At 50 and 70 DAS, sorghum plants which were subjected to water stress recorded the 
highest catalase activity (M1- 45.46 and 91.61 U. g-1 FW min-1, respectively) compared to 
plants which were not under water stress recorded the lowest catalase activity in leaves (M2 
- 19.91 and 25.68 U. g-1 FW min-1, respectively) (Table 6anf Fig. 5 ). Sorghum plants 
subjected to water stress recorded 3.6 folds increase in catalase activity over the plants 
without stress. The increase in catalase activity in leaves under drought stress [5]. Among 
the sub treatments, sorghum plants treated with K2SiO3 @ 150 ppm + SA @ 200 ppm 
recorded 31.2 and 21.3 per cent and K2SiO3 @ 100 ppm + SA @ 200 ppm recorded 22.0 
and 17.8 per cent increase in catalase activity over unsprayed control plants at 50 and 70 
DAS, respectively. Among the interactions, at 50 DAS, under  drought conditions, higher 
catalase activity was recorded by the stressed plants  
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Table 5.  Effect of Potassium Silicate and Salicylic acid on Proline content of Sorghum 
under water stress 

Treatments Proline Content (μg g-1fr.wt.) 

 

Sub treatments 

30 DAS 50 DAS 70 DAS 

M1 M2 Mean M1 M2 Mean M1 M2 Mean 

S1 :No spray 
(control) 

235.64 227.86 231.75 315.33 227.86 271.60 393.00 228.53 310.76 

S2:K2SiO3@50ppm  226.80 219.77 223.29 322.00 231.44 276.72 411.22 233.11 322.16 

S3:K2SiO3@100ppm 233.32 216.22 224.77 347.33 250.19 298.76 438.28 249.89 344.08 

S4 :SA @150 ppm  239.60 236.80 238.20 351.67 254.46 303.07 443.10 254.46 348.78 

S5 :SA @200 ppm  237.42 232.26 234.84 354.67 255.60 305.13 453.44 255.60 354.52 

S6 :K2SiO3 @50ppm 
+ SA @200 ppm  

259.65 233.38 246.51 361.67 257.74 309.71 467.14 258.04 362.59 

S7:K2SiO3@100ppm 
+ SA @200 ppm  

229.21 229.94 229.57 398.67 270.97 334.82 495.65 271.61 383.63 

S8:K2SiO3@150ppm 
+ SA @ 200 ppm  

248.05 237.38 242.72 386.00 265.38 325.69 484.45 260.05 372.25 

Mean 238.71 229.20  354.67 251.71  448.28 251.41  

 
 30 DAS 50 DAS 70 DAS 

 Main 
plots 

Sub 
plots 

Interact
ion 

Main 
plots 

Sub 
plots 

Interact
ion 

Main 
plots 

Sub 
plots 

Interact
ion 

SEm ± 6.08 8.20 11.60 1.92 3.80 5.37 1.63 5.19 7.34 

CD(p=0.05) NS NS NS 11.66 11.01 15.57 9.94 15.03 21.25 

CV (%) 12.73 8.59  3.10 3.07  2.29 3.63  

 

  
 
 

Fig 4. Effect of Potassium Silicate and Salicylic acid on Proline content (μg g-

1 fr.wt.) of sorghum under Drought stress 

 

sprayed with K2SiO3 @ 150 ppm + SA @ 200 ppm (M1S7 - 51.46 U. g-1 FW min-1), followed 
by K2SiO3 @ 100 ppm + SA @ 200 ppm (M1S8 - 49.63 U. g-1 FW min-1) compared to the 
plants with no spray (M1S1- 39.46 U. g-1 FW min-1), indicated that treatment M1S7 and M1S8 
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recorded 30.4 and 25.8 per cent increase in catalase activity over the plants with no spray 
(M1S1 - control). The lowest catalase activity was recorded by the unstressed plants 
(irrigated) with no spray (M2S1 -17.79 U. g-1 FW min-1). Silicon enhances the activity of 
antioxidant enzymes in plants, detoxifying ROS damage triggered by drought stress. 
Application of external osmoprotectant and the antioxidative activity of several enzymes 
under various abiotic stress situations [26]. SA helps to mitigate oxidative stress by 
encouraging the production of protective chemicals [15]. 

Table 6. Effect of Potassium Silicate and Salicylic acid on Catalase Activity of 
Sorghum under water stress 

Treatments Catalase Activity (U. g-1FW min-1) 

 

Sub treatments 

30 DAS 50 DAS 70 DAS 

M1 M2 Mean M1 M2 Mean M1 M2 Mean 

S1 :No spray (control) 21.66 21.43 21.54 39.46 17.79 28.63 83.79 21.92 52.86 

S2:K2SiO3@50ppm  22.96 23.23 23.10 39.79 17.82 28.81 86.46 22.46 54.46 

S3:K2SiO3@100ppm 23.86 22.46 23.16 44.12 19.92 32.02 89.82 24.59 57.21 

S4 :SA @150 ppm  26.93 20.46 23.69 45.13 19.92 32.52 91.13 25.55 58.34 

S5 :SA @200 ppm  20.33 21.03 20.68 46.26 19.92 33.09 92.15 26.37 59.26 

S6 :K2SiO3 @50ppm + 
SA @200 ppm  

22.46 21.09 21.78 47.86 19.97 33.92 93.23 27.32 60.28 

S7:K2SiO3@100ppm + 
SA @200 ppm  

19.46 19.09 19.28 51.46 23.66 37.56 99.13 29.15 64.14 

S8:K2SiO3@150ppm + 
SA @ 200 ppm  

21.45 20.46 20.96 49.63 20.25 34.94 97.14 28.06 62.60 

Mean 22.39 21.16  45.46 19.91  91.61 25.68  
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 Main 
plots 

Sub 
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plots 

Sub 
plots 
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SEm ± 0.32 1.30 1.84 0.36 0.92 1.30 0.49 1.30 1.84 

CD(p=0.05) NS NS NS 2.16 2.66 3.76 2.99 3.76 NS 

CV (%) 7.09 14.67  5.33 6.88  4.11 5.43  

 
 

   
 

Fig 5. Effect of Potassium Silicate and Salicylic acid on Catalase Activity (U. g-1FW 
min-1) of sorghum leaves under Drought stress 
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4. CONCLUSION 
 
In the current study, sorghum plants subjected to water stress from vegetative to flowering 
showed reductions in cholorophyll content, relative water content. This led to reduction in 
plant growth and metabolism. Drought stress also led to increase in membrane injury index, 
osmolyte accumulation like proline as well as antioxidant enzyme such as catalase. Among 
the various sprays, K2SiO3 @ 100 ppm + SA @ 200ppm at 35+45 DAS and K2SiO3 @ 150 
ppm + SA @ 200 ppm at 35+45 DAS were the most effective foliar spray that enhanced the 
physiological characteristics such as chlorophyll content and relative water content and 
reduced membrane injury index.  Apart from this, these sprays also enhanced the 
biochemical parameters such as proline content and catalase activity.  
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