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Abstract

Kalmegh is a medicinal plant known for its properties in alleviating pneumonia caused by the
coronavirus (COVID-19). This study aimed to investigate the application of organic fertilizer on the
growth, yield, and yield quality of Kalmegh. The experimental design was a completely randomized
design (CRD) with 3 replications and 5 treatments. Specifically, the treatments included treatment
1 as a control (no organic fertilizer) and treatments 2 to 5, in which organic fertilizer was applied at
0.5, 1.0, 1.5 and 2.0 times the dose recommended by the Department of Agricultural Extension. This
corresponded to the application of organic fertilizer at 62.5, 125, 187.5 and 250 g/pot. The result
showed that the application of organic fertilizer at 250 ¢/pot provided the highest leaf dry weight,
which was not significantly different from the application of organic fertilizer at 125 and 187.5 g/pot.
The increased dosage of organic fertilizer reduced the concentration of phosphorus in the plant
tissue. However, the different doses of organic fertilizer had no effect on the andrographolide content.
Regarding the chlorophyll content in the leaf, the application of organic fertilizer at 187.5 g¢/pot
resulted in the highest chlorophyll a and total chlorophyll, which was not significantly different from
the application of organic fertilizer at 125 and 250 g/pot. Consequently, the application of organic
fertilizer at 125 g/pot is a suitable dose for the production of Kalmegh.

Keywords: Compost; Plant nutrition; Andrographolide; Chlorophyll
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[12] (Table 1) Tngnuin fudildveaoadufumiden

Table 1 Physiochemical properties of soil and organic fertilizer used in the experiment

Properties Soil Organic fertilizer

Soil texture Clay -
pH(1 1 ) 4.65 7.24
Electrical conductivity, EC_(dS/m) 0.73 2.42
Organic matter (g/kg) 18.5 502
Available phosphorus (mg/kg) 13.7 -
Exchangeable potassium (mg/kg) 172 -
Total nitrogen (g/kg) - 224
Total phosphorus (g/kg) - 5.40
Total potassium (g/kg) - 5.15
Total iron (mg/kg) 13,018 2,122
Total copper (mg/kg) 21.6 34.7
Total zinc (meg/kg) 42.2 49.2
Total lead (mg/kg) 16.5 ND
Total cadmium (mg/kg) 0.14 ND

ND = not detected
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high performance liquid chromatography (HPLC)
[17]
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Chlorophyll a = (12A__-3.11A_)x V / (dilution x area x 100)

Chlorophyll b = (20.78A_ -4.88A ) x V / (dilution x area x 100)

Total chlorophyll = Chlorophyll a + Chlorophyll b

Total carotenoids (CX+C) = (100A,_ - 1.12Chl a - 34.07Chl b) / 245 x V / (dilution x area x 100)
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Table 2 Effects of organic fertilizer on growth and yield of Kalmegh (mean +SD, n=3)

Rates of organic fertilizer Height Total fresh weight  Leaf dry weight Stem dry weight
(g/pot) (cm)¥ (g/plant)” (g/plant)” (g/plant)”
0 13.0+3.60" 22.0+6.55° 6.3+1.36° 1.51+0.41°
©) ) )
62.5 13.6+0.57° 30.3+4.50° 8.6+0.80™ 2.38+0.49°
(5.137 (37) (35) (57)
125 15.6+3.21° 45.0+10.5 11.5+2.65® 2.90+0.10™
(20.5) (104) (80) (92)
187.5 17.6+2.51%° 49.3+4.16" 11.6+0.55%° 3.38+0.59"
(35.9) (124) (81) (123)
250 22.3+4.50° 66.0+6.80° 15.1+2.84° 4.31+0.07°
(71.7) (200) (136) (185)
Orthogonal polynomial
Linear ** ** **
p-value 0.03 <0.01 <0.01 0.01
CV (%) 16.1 124 19.4 10.2

¥ Means within the same column followed by the same letters indicate no significantly different among treatments

using DMRT at P<0.05, ¥ The value in parentheses is the percentage increase in the individual parameters calculated

in comparison to the control treatment, ** = significant difference at 0.01 probability levels.
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(A) p-value = 0.161, CV (%) = 0.8 B)  pvalue =<0.01,CV (%) = 19.9
20 0.35 5
< 030 1
° ED 16 E
o =< 0.25
= 8 3
£ %121 s o
S g = £ 020
55 N
&E g &% 0.15
S 8 &~
g e £ 010 {-
S 4 5
0.05 A
0 0.00
Control 62.5 125 187.5 250 Control 62.5 125 187.5 250
(---Rates of organic fertilizer (g/pot)---) (---Rates of organic fertilizer (g/pot)---)
Figure 1 Effects of organic fertilizer on andrographolide concentration (A) and andrographolide yield (B) in

Kalmegh; The vertical bars represented standard deviation (n=3).
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Table 3 Effects of organic fertilizer on nutrient concentration in Kalmegh (mean +SD, n=3)

Rates of organic Phosphorus Iron Copper Zinc
fertilizer (— g/kg —)V ( me/kg )W
(g/pot)
0 7.27+0.09% 151+2.01 11.5+£2.02 64.1+4.23
62.5 7.92+0.90° 179+41.6 10.6+1.81 67.1+1.30
125 6.94+0.27" 141+3.27 9.76+2.44 62.7+1.26
187.5 6.46+0.18" 146+14.3 10.1+£2.51 61.6+1.29
250 6.97+0.18" 147+7.64 9.96+2.44 62.6+1.33
Orthogonal polynomial
Linear * ns ns ns
p-value 0.029 0.285 0.391 0.064
CV (%) 6.4 144 39 2.1

¥ Means within the same column followed by the same letters indicate no significantly different among treatments

using DMRT at P<0.05, * = significant difference at 0.05 probability levels and ns = no significant difference.
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WUIHANAY0ET8nINe 141£3.27 - 179+41.6,
9.76+2.44 - 11.5+2.02 ey 61.6+1.29 - 67.1+1.30
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0.15+0.06 waz 0.95+0.19 fadnFumnanu MUaIAU
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Wiaitlavesiiy Maazdiuliinislddedunidly
ﬂ%:u1mqqs’ﬁuﬁqNaiﬁﬁmzawhsﬁmiw%zyLa‘uim
wazti e vnanuaz i vinuiafiui (Table
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Table 4 Effects of organic fertilizer on nutrient uptake in Kalmegh (mean +SD, n=3)

Rates of organic Phosphorus Iron Copper Zinc
fertilizer (—g/plant )Y ( mg/plant )Y
(g/pot)
0 0.05+0.009° 0.96+0.20" 0.07+0.01° 0.41+0.06°
62.5 0.07+0.004" 1.56+0.39" 0.09+0.01° 0.58+0.05"
125 0.08+0.021°% 1.62+0.34° 0.11+0.02*° 0.72+0.15®
187.5 0.08+0.005" 1.70+0.10° 0.12+0.02% 0.72+0.02%
250 0.11+0.022° 2.33+0.47° 0.15+0.06° 0.95+0.19°
Orthogonal polynomial
Linear - o o o
p-value <0.01 <0.01 <0.01 <0.01
CV (%) 22.2 22.5 24.7 19.4

¥ Means within the same column followed by the same letters indicate no significantly different among treatments
using DMRT at P<0.05, ** = significant difference at 0.01 probability levels.
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(Table 1) 9stuladndedun3gnldivuinsis
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Table 5 Effects of organic fertilizer on chlorophyll and carotenoids content in Kalmegh

(mean +SD, n=3)

Rates of organic Chlorophyll a

Chlorophyll b

Total chlorophyll  Total carotenoids

fertilizer ( me/m’ Y
(g/pot)

0 557+20.0" 118+1.52 675+21.5° 149+10.0
62.5 544+36.1° 92+28.7 636+06.8" 150+17.0
125 594+31.3% 128+4.15 722+35.4% 158+10.2
187.5 653+35.1° 164+64.1 817+99.2° 158+13.6
250 652+29.7° 148+5.21 801+34.9° 151+10.5

Orthogonal polynomial
Linear * ns * ns
p-value 0.025 0.100 0.032 0.594
CV (%) 16.1 12.4 19.4 8.3

¥ Means within the same column followed by the same letters indicate no significantly different among treatments

using DMRT at P<0.05, * = significant difference at 0.05 probability levels and ns = no significant difference.
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