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Abstract

Given the potential of Acorus calamus (sweet flag) as a natural alternative to chemical
insecticides, promoting its cultivation has become increasingly important. Enhancing rhizome
yield is particularly crucial, as the rhizome serves as the primary reservoir of bioactive
compounds. This study aimed to investigate the effects of appropriate chemical fertilizer
management in cultivation plots on the rhizome production of A. calamus. The goal was to
develop strategies for improving agricultural productivity. The experiment was conducted in a
split-plot layout in a Completely Randomized Design (CRD) with three replications. The main
factor was the influence of urea fertilizer, tested at two levels: no application and application
of urea at 25 kilograms per rai, one month after transplanting. The sub-factor was the effect of
mixed fertilizers, which included: 1) no mixed fertilizer, 2) application of 16-16-16 NPK fertilizer,
3) application of 18-46-0 NPK fertilizer, and 4) application of 14-14-21 NPK fertilizer. These
mixed fertilizers were uniformly applied at 50 kilograms per rai, four months after transplanting.
The results indicated that urea fertilizer had a statistically significant influence on fresh rhizome
weight, dry rhizome weight, and rhizome diameter. Conversely, mixed fertilizers significantly
influenced only the dry rhizome weight. Regarding the interaction effects, no significant
statistical influence was observed on any characteristic. The average dry rhizome weights of
sweet flag plants treated and untreated with urea were 243.3+48.2 and 128.3+55.3 grams per
0.6 square meters, respectively. The agronomic efficiency with urea application reached

122.67%. Furthermore, the combined application of urea and 18-46-0 NPK fertilizer at different
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times resulted in an average dry rhizome weight of 281.7+5.8 grams per 0.6 square meters,
although this was not statistically different from other mixed fertilizer combinations. The
application of nitrogen during the early growth stages of the sweet flag is crucial for rhizome
yield, as nitrogen promotes the elongation and spread of rhizomes across the planting area. In
addition to chemical fertilizer management in planting fields, testing the planting space is

another crucial aspect for rhizomatous plants and should be further investigated in subsequent

studies.

Keywords: Agronomic efficiency; Rhizomatous; Phyto-pesticide plants
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Figure 1. Sweet flag management A) vegetative propagation and new plant characteristics at

30 days after after shoot propagation B) plot experiment
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Figure 2. Aerial views of the growth and development of sweet flag (Acorus calamus) plants

over eight months and their rhizome yields at the eighth month
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Table 1. Sources of variation obtained from split-plot experimental design and their statistical

effects on rhizome fresh and dry weights, rhizome diameter and surface area of rhizome

Mean square of rhizome

Source of variation df
fresh weight dry weight diameter
Urea 1 390150** 79350** 0.12615%
Residuals a4 9846 3458 0.01071
Mixed fertilizer 3 31633 7039* 0.03654
Urea*mix fertilizer 3 7450 1528 0.06783
Residuals 12 9696 1642 0.03611
Total 23 448775 93017 0.27734

Remarks: * and ** represent significant effects at 0.05 and 0.01 alpha level repectively
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nslvsglulsaulusyeziSuusnuesnisiaiaiuln aonadesiuauidsves Zheng and Ma (2018)
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Table 2. Means with standard deviation of three characteristics of sweet flag rhizome with and

without urea fertilization

No Urea Urea Grand cv
Rhizome Characteristics
fertilization fertilization mean (%)
Fresh weight (g.0.6'm™) 280.8+127.1 b 535.8493.1 a 408.33 24.30
Dry weight (.0.6'm™) 128.3+55.3 b 243.3+48.2 a 185.33 31.64
Diameter (cm) 1.240.2 b 1.3+0.2 a 1.23 8.44

Remarks: different letters on mean values in the same row mean statistically significant differences at the
0.05 alpha level
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Figure 3. Comparisons of rhizome dry weight in sweet flag plants A) with and without urea
fertilization at one month old after transplanting, displayed as a histogram B) under different
NPK mixed fertilization treatments at four months old after transplanting, presented as a
histogram graph and C) under different combined fertilization treatments, presented as a bar

graph
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