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Influence of Organic Chemical Fertilizer on Growth, Physiology, Yield

and Total Lactone Content of Andrographis paniculata in Pot Conditions
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The purpose of this study was to determine how much organic chemical fertilizer was needed for
growth, physiology, yield, and total lactone content in potted Andrographis paniculata. The Agricultural
Technology Research Institute, Rajamangala University of Technology Lanna, Lampang province served as the
site of the experiment. The organic chemical fertilizers were applied at the following rates: 0 (control treatment),
1.4, 2.8, 4.2, and 5.6 grams per pot. The experiment was a randomized complete block design (RCBD) with 5
treatments and 8 replications. The 6-3-3 OM10% compound type fertilizer was utilized in the experiment. The
experiment was carried out in 2023, from August to October. According to the findings, A. paniculata exhibited
greater stem growth in terms of plant height, stem diameter, number of leaves, leaf width, and leaf length
when the chemical organic fertilizer was applied at a rate of 2.8-4.2 grams per pot. This, in turn, led to a higher
dry weight than when other fertilizer rates were used. In comparison to other fertilizer rates, the application of
chemical organic fertilizer at a rate of 2.8-5.6 grams per pot helped to increase the fresh weight, transpiration
rate, stomata conductance rate, CO, assimilation rate, and leaf efficiency of chlorophyll fluorescence. The
amount of chlorophyll and total lactone in the leaves were measured with each fertilizer rate. The organic

chemical fertilizer rate suggested by this experiment was 75 kilograms per rai, or 4.2 grams per pot.
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Table 1 Physiochemical properties of soil before planting of A. paniculata affect by different rates

of compound organic chemical fertilizer

Fertilizer rate pH Organic matter Nitrogen Available phosphorus
(g/pot) (%) (%) (mg/kg)
0 (control) 7.72+0.02 a 1.49+0.03 b 0.056+0.00 d 291+0.65 d
1.4 7.57+0.04 b 1.51+0.10 b 0.071+0.00 ¢ 3.95+0.43 d
2.8 7.48+0.02 bc 1.75+0.07 a 0.086+0.00 a 6.40+0.85 ¢
4.2 7.45+0.05 cd 1.80+0.09 a 0.081+0.01 ab 13.31+0.41 b
5.6 7.37+0.04 d 1.90+0.02 a 0.075+0.00 bc 18.21+0.79 a
F-test *x * *x *x
CV (%) 0.94 8.38 9.19 15.39

The results are expressed as the means + standard error (SE). *,** denote significant levels (P-value) at 0.05 and 0.01, respectively

Data with the same letters within a column do not differ significantly by DMRT at 0.05 level.
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Table 2 Physiochemical properties of soil after harvesting of A. paniculata affect by different rates

of compound organic chemical fertilizer

Fertilizer rate pH Organic matter Nitrogen Available phosphorus
(g/pot) (%) (%) (mg/kg)
0 (control) 789+0.03 ab 1.26+0.08 c 0.063+0.00 2.01+0.03 c
14 7.91+0.02 a 1.36+0.05 bc 0.073+0.00 3.58+0.44 ¢
2.8 781+0.04 bc 1.49+0.05 ab 0.077+0.00 595+1.48 b
4.2 7.74+0.03 c 1.58+0.10 a 0.075+0.01 7.82+0.93 ab
5.6 7.79+0.05 c 1.62+0.05 a 0.070+0.00 9.17+0.43 a
F-test ** * ns **
CV (%) 0.57 8.65 13.00 10.11

The results are expressed as the means + standard error (SE).

ns = no significant difference; *** denote significant levels (P-value) at 0.05, and 0.01, respectively

Data with the same letters within a column do not differ significantly by DMRT at 0.05 level.
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Table 3 Effects of different rate of compound organic chemical fertilizer on growth of A. paniculata

at 56 days after transplantin

Fertilizer Plant Stem
rate height diameter
(¢/pot) (cm) (mm) (cm)

Canopy
width

0 (control) 27.60+1.64 ¢
1.4 39.63+2.63 ¢
2.8 67.90+2.28 a
4.2 74.78+3.10 a

5.6 53.03+3.96 b

3.92+0.43 ¢ 18.29+1.86 ¢
592+0.24 b 34.88+3.16 b 118.75+13.07 bc 3.17+0.20 bc 8.97+0.54 b
6.95+0.46 at 41.67+1.76 b
8.03+0.77 a 50.62+4.06 a
6.30+0.18 b 39.97+1.84 b 159.00+5.52 b

Number of leaf Leaf Leaf
per plant width length
(cm) (cm)

70.00+£21.56 ¢ 2.88+0.22 ¢ 8.38+0.61 b

259.00+29.40 a 4.30+0.25a 12.77+0.74 a
2415043297 a 4.37+0.24 a 11.77+0.61 a

3.67+0.19 ab 9.67+0.65 b

F_test *% *% *%

CV (%) 9.77 16.33

13.02

*% *% *%

13.93 12.35 10.47

The results are expressed as the means + standard error (SE). ** denote significant levels (P-value) at 0.01

Data with the same letters within a column do not differ significantly by DMRT at 0.05 level
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Table 4 Change of chlorophyll content, chlorophyll fluorescence, leaf photosynthesis in A. paniculata

at 56 days after transplanting by different rate of compound organic chemical fertilizer

Fertilizer Chlorophyll  Chlorophyll Photosynthesis rate
Rates Content Fluorescence Transpiration Stomata CO,-assimilation
rate conductance rate rate
(g/pot)  (SPAD unit) (FV/FM) (mmolm3s?) (mmolm3s™) (umolm3s™)
0 (control) 33.10+2.85b  0.744+0.01 ¢ 0.348+0.02 c 0.010+0.00 b 1.025+0.13 b
1.4 4523+3.73a  0.757+0.01 bc 0.453+0.03 b 0.013+0.00 b 1.968+0.18 a
2.8 a7.47+2.66a  0.773x0.00 a  0.580+0.02 a 0.020+0.00 a 2.000+0.26 a
4.2 47.43+3.61a  0.770+0.00 ab  0.500+0.03 ab 0.015+0.00 ab 2.580+0.18 a
5.6 44.33+2.92a  0.762+0.00 ab  0.520+0.05 ab 0.013+0.00 b 2.420+0.03 a
F-test * *x *x * *x
CV (%) 15.92 1.14 13.18 5.13 6.19

The results are expressed as the means + standard error (SE). *,** denote significant levels (P-value) at 0.05, and 0.01, respectively

Data with the same letters within a column do not differ significantly by DMRT at 0.05 level.

nananuazUsNIMLanlausIN

dwinansedu wuindanuuaneneiunig
adfegaitydAy n1slaleBuvidniionsn 2.8 uay
4.2 nfusenszans vhldimzanelasitminan
gefign denade 102,50 wag 113.42 nfu awddy
wildfauunndnamsadadunisladedunsdiadl
§51 5.6 n3usiansEane dauthminus wuddlaang
wansnafunsadfegnadidoddnyds nsldiedunid
WAilens 4.2 nSusenszans i lvNnzatelas

=

Tunminureasian daeas 34.13 Ny wabidladnw

Y 9

aa v

wanseneadanunsladedunsdnidns 2.8 Ny
Mans¥and (Table 5)

USunauaalausid wudndiannuuwansieiu
nsadRogiitudifyds lasfinsldedunidiad
Nndns1 Ml mganglasiviinauanlausiugand
nslaildte Tnolenadeszmning 27.84-29.98 n3u/
100 ¥y tniinusis (Table 5)
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Table 5 Effects of different rate of compound organic chemical fertilizer on fresh weight, dry weight

and total lactone of A. paniculata

Fertilizer rates Fresh weight Dry weight Total lactone
(kg/rai) (9) (9) (g/100 g dry weight)
0 (control) 58.36+14.02 b 18.38+1.58 cd 24.98+0.51 b
14 61.76+7.76 b 13.17+1.28d 28.14+0.49 a
2.8 102.50+18.08 a 27.79+1.55 ab 28.10+0.81 a
4.2 113.42+11.75 a 34.13+2.54 a 27.84+0.30 a
5.6 81.86+14.54 ab 20.99+3.76 bc 29.98+1.08 a
F-test * *x *x
CV (%) 13.42 19.51 4.85

The results are expressed as the means + standard error (SE). *,** Denote significant levels (P-value) at 0.05, and 0.01, respectively

Data with the same letters within a column do not differ significantly by DMRT at 0.05 level.
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