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Abstract

Nitrogen played the important role on quantity and quality of economic crops. However, no
researches had been conducted the suitable nitrogen content in medicinal plants as Andrographis
paniculate. Therefore, the objective of this experiment was to determine the effects of nitrogen content
on yield and phytochemical concentration of Andrographis paniculate planting in sandy soils. Complete
randomized design experiment was carried out with 5 treatments of different nitrogen content and
5 replications. The five treatments were difference in N-P,0O,-K,O of chemical fertilizer as treatment 1
(T1) recommended nutrient content 30-30-30 kg/rai/crop; treatment 2 (T2) 30-0-30; treatment 3 (T3)
15-0-30; treatment 4 (T4) 7.5-0-30 and treatment 5 (T5) 0-0-30. The fertilizer was split evenly and
applied for 3 times 5, 21 and 41 days after planting. Fresh mass (FM) and dry mass (DM) of root and
shoot, length of root and shoot, total chlorophyll, andrographolide content, H,O, content, nitrogen
and potassium concentrations in Andrographis paniculate were collected at harvest stage. The results
showed that fresh and dry mass of shoot and root of T3 was significantly higher than other treatments.
Root length, and root and shoot mass ratio of T1 and T2 was significant lowest among treatments.
Nitrogen concentration in leave had positive correlation with total chlorophyll at r = 0.73, consistency
with nitrogen application. H,0O, did not differ significantly between treatments. Andrographolide content
in plant (andrographolide by weight multiplied with shoot dry mass) was significant highest for treatment
3 (50% of recommended nitrogen). We concluded that nitrogen content reduction could increase
phytochemical concentration with no effect on Andrographis paniculate yield.
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N-P,0,-K,0 applied in

research kg/rai/crop

applied in g/pot/cycle

Chemical fertilizer Chemical fertilizer

applied g/pot/application

Treatment N-P,0.-K,0 N-P,0,-K,O
organic chemical 15-15-15 NH,SO, KCl 15-15-15 NH,SO, KCl
fertilizer fertilizer
T1: nutrient 22.5-20.5- 30-30-30 3.84 1.28
recommendation 22.35
T2: nitrogen 22.5-20.5- 30-0-30 2.76 0.96 0.92 0.32
recommendation 2235
T3: 50% of nitrogen 22.5-20.5- 15-0-30 1.36 0.96 0.46 0.32
recommendation 2235
Td: 75% of nitrogen 22.5-20.5- 7.5-0-30 0.68 0.96 0.23 0.32
recommendation 22.35
T5: without nitrogen 22.5-20.5- 0-0-30 0 0.96 0 0.32
22.35
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Table 2 Mean values of growth for various nitrogen applications in Andrographis paniculate

root shoot root
shoot FM  root FM shoot DM root DM

Treatment length length shoot

(g) (9) (cm) (cm) (g) (g) DM
T1 106bc 15.8ab 17.7a 68 14.97a 1.88ab 0.125a
T2 100b 8.20a 17.9a 66 15.69a 1.03a 0.082a
T3 115¢ 34.2¢ 34.9b 68 20.63b 6.08c 0.295b
Td4 95b 20.6b 27.7b 65 17.34ab 3.78b 0.217ab
T5 T7a 55.7d 34.6b 66 13.7a 9.95d 0.736¢
P-value 0.002 <0.000 0.036 0.865 0.011 <0.000 <0.000

%C.V 15.2 37.2 33.6 5.42 233 44.0 42.9

Remarks: Values followed by the same letter in a column are not significant at 5% level by the Duncan

Multiple Range Test
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Table 3 Mean values of phytochemical, radicals (H,0,) and nutrients in various nitrogen applications

in Andrographis paniculate

N in N in K in Andrographolide
Chlorophyll H,0, Andrographolide

Treatment leave stem leave in plant

(mg/g) (umol/g) (%) (%) (%) (% w/w) (¢/plant)
T1 0.326b 2.75 2.88bc 1.89 1.53 3.13 0.460ab
T2 0.447c 2.48 3.20c 191 1.67 3.06 0.371a
T3 0.273b 3.49 1.88a 1.23 1.75 3.97 0.825c
T4 0.241ab 3.15 234ab  1.60 1.74 3.80 0.660bc
T5 0.167a 3.75 1.73a 2.06 1.80 4.04 0.545ab
P-value 0.028 0.641 0.007 0.22 0.498 0.493 0.023
%C.V 36.6 33.6 28.5 27.4 25.2 23.6 35.6
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Table 4 Correlation matrix of collected data in different nitrogen content application

shoot shoot root root root root total N leave+ . Andrographolide
ve
Property FM DM FM DM  shoot length chlorophyll 72 stem in plant
g g g g DM cm mg/g pumol/e % % g/plant
N leave 0.15 -0.19 -0.75** -0.75** -0.67** -0.75** 0.73** -0.27  0.89** 1
Andrographolide  0.37  0.66* 0.38 0.40  0.19 0.41 -0.36 0.39  -0.72** -0.52* 1
in plant
Remarks:  ** r was statistically significant at 1% level,; * r was statistically significant at 5% level
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