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Figure 1 Measuring the growth of aquatic plants (Bacopa caroliniana).
A = Measuring of leaf width, B = Measuring of leaf length and C = Measuring of stalk
heights.
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Figure 2 Chitin (A) and Chitosan characteristics (B).
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Figure 3 Growth of the aquatic plant (Bacopa caroliniana) by studying the
number of leaves (leaves).
T1 = Treatment 1, T2 = Treatment 2, T3 = Treatment 3 and T4 = Treatment 4.
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Figure 4 Growth of the aquatic plant (Bacopa caroliniana) by studying the leaf
length (centimeters).
T1 = Treatment 1, T2 = Treatment 2, T3 = Treatment 3 and T4 = Treatment 4.
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Figure 5 Growth of the aquatic plant (Bacopa caroliniana) by studying the leaf
width (centimeters).
T1 = Treatment 1,
T4 = Treatment 4.

T2 = Treatment 2, T3 = Treatment 3 and
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Figure 6 Growth of the aquatic plant (Bacopa caroliniana) by studying the

stalk heights (centimeters).

T1 = Treatment 1, T2 = Treatment 2, T3 = Treatment 3 and T4 = Treatment 4.

dyUnan1sIde
iwwdennidontawnansathinairsyadiislslos
msthinadalalesudethluldusslovimenisinuasld fadu
wwmemsanvegliivdeaud lnenwuilalaguanidendswn
aunsodudsunssyiuiavemssalithanilnduwiemenlu
aundlu waganugavesadiy neanansalilalngmlalunane
sUsuumalluAugn avaneludiiugn videdamu

AnAnssuUszne

VBUBUAR WNEMIIVAIN 81ve3n UasuemivnsAen Yay3
tnAnwilusunasdmmamadsdniii ensmalulad nainyes
W Inedus1s gasvani iy aemd slunsin sud et 1euas
Anneinaluiesuf iAns

Table 1 Quantity of chitin and chitosan extracted from Pacific white shrimp (Litopenaeus vannamei) shells

Shrimp shell

Chitin quantity

Chitosan quantity

Replications K Weight % weight from Weight % weight from % weight from
quantity (g)
(9) shrimp shells () chitin shrimp shells
1 50.00 17.32 34.64 16.49 95.21 32.98
2 50.00 17.79 35.58 17.18 96.57 34.36
3 50.00 1591 31.82 15.37 96.57 32.69
Average 50.00+0 17.01+0.98 34.01+1.96 16.35+0.91 95.89+0.96 32.69+1.83

Table 2 Growth of the aquatic plant (Bacopa caroliniana) based on the study of number of leaves (leaves)

Week
Treatment
0 1 2 3 4 5 6 7 8
1 10.60+1.24° 11.80+1.62° 9.67+3.78" 15.13+4.33%° 17.67+5.62° 22.23+6.31° 25.53+6.63° 27.13+6.67° 29.29+8.79°
2 10.63+0.95° 11.20+2.16° 14.43+3.77° 18.93+4.05°° 22.60+5.39° 27.87+5.56° 30.33+5.93° 33.13+6.48° 38.83+9.83°
3 10.80+0.97° 11.57+1.12° 14.37+2.02° 19.37+4.03° 22.33+4.45° 25.40+4.47%°  27.67+5.11° 30.93+5.00° 33.33+6.16°
4 10.53+0.83° 9.57+1.93" 10.13+2.86° 14.50+3.73° 19.63+5.16™  23.93+6.54°  25.77+6.95° 28.53+6.64° 36.80+9.45°

The statistical analysis of each column using letters a-b shows the statistical differences of the parameter for each week (p<0.05).

Table 3 Growth of the aquatic plant (Bacopa caroliniana) based on the study of leaf length (centimeters)

Week
Treatment
0 1 2 3 4 5 6 7 8
1 1.52+0.08° 1.59+0.39° 1.35+0.35° 1.39+0.44° 1.42+0.36% 1.39+0.31° 1.45+0.29° 1.33+0.21° 1.24+0.14°
2 1.55+0.13° 1.30+0.17%° 1.38+0.25° 1.57+0.30° 1.46+0.24%° 1.55+0.24° 1.62+0.17° 1.52+0.15° 1.44+0.13°
3 1.52+0.11° 1.35£0.18% 1.44+0.22° 1.55+0.26° 1.57+0.27° 1.48+0.21° 1.44+0.16" 1.46+0.14° 1.42+0.15°
q 1.53+0.12° 1.28+0.18° 1.3340.14° 1.26+0.29° 1.34+0.28° 1.46+0.24° 1.54+0.25% 1.54+0.21° 1.60+0.22°

The statistical analysis of each column using letters a-b shows the statistical differences of the parameter for each week (p<0.05).

Table 4 Growth of the aquatic plant (Bacopa caroliniana) based on the study of leaf width (centimeters)

Week
Treatment
0 1 2 3 a4 5 6 7 8
1 1.12+0.12° 1.08+0.10° 0.93+0.25° 1.00+0.31%° 1.04+0.27%° 1.05+0.26° 1.00£0.27° 1.00+0.20° 0.90+0.09"
2 1.10+0.16° 0.89+0.17° 0.98+0.22° 1.07+0.17% 1.08+0.17%° 1.13+0.23° 1.15+0.16° 1.14+0.13° 1.02+0.10%
3 1.14+0.08 0.91+0.15° 1.03+0.19° 1.12+0.20° 1.14+0.20° 1.30+0.78° 1.40+1.09° 1.09+0.11° 1.02+0.10
4 1.21+0.13° 0.83+0.15° 0.99+0.17° 0.92+0.20° 0.98+0.15" 0.99+0.14° 1.02+0.14° 1.05+0.17° 1.06+0.17°

The statistical analysis of each column using letters a-b shows the statistical differences of the parameter for each week (p<0.05).

Table 5 Growth of the aquatic plant (Bacopa caroliniana) based on the study of stalk heights (centimeters)

Week
Treatment
0 1 2 3 a4 5 6 7 8
1 4.00+0.00 4.27+0.19% 4.50+0.64° 4.92+0.88° 5.32+1.00° 5.82+1.25" 6.37+1.36° 6.51+1.38" 7.10+1.61°
2 4.00+0.00 4.24+0.24° 4.86+0.54° 5.70+0.98" 6.13+1.03° 6.69+1.21°  7.51+1.11° 7.73+1.24°° 9.03+1.59%°
3 4.00+0.00 4.38+0.18" 4.94+0.31° 5.70+0.50° 6.07+0.55° 6.67+0.65"  7.41+0.64° 7.77+0.64°" 8.61+0.86"
q 4.00+0.00 4.2120.20° 4.63+0.40° 5.40+0.87" 6.40+1.45° 7.01+1.48° 7.94+1.59° 8.49+1.75° 10.30+2.28

The statistical analysis of each column using letters a-b shows the statistical differences of the parameter for each week (p<0.05).
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Table 6 Growth of the aquatic plant (Bacopa caroliniana) based on the study of number of leaves, leaf length, leaf width and stalk heights in the 8" week

Treatment Number of leaves (leaves) Leaf length (centimeters) Leaf width (centimeters) Stalk heights
(centimeters)

1 29.29+8.79° 1.24+0.14° 0.9020.09" 7.10+1.61°

2 38.83+9.83° 1.44+0.13° 1.02+0.10® 9.03+1.59%

3 33.3316.16° 1.42+0.15° 1.02+0.10® 8.6120.86"

il 36.80+9.45° 1.60+0.22° 1.06+0.17° 10.30+2.28°

The statistical analysis of each column using letters a-b shows the statistical differences of the parameters (p<0.05).
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This research aims to extract chitosan from white shrimp shell waste using a chemical
method. The extracted chitosan was then used to enhance growth in Bacopa caroliniana
cultures. The extraction process yielded 34.01 % chitin from the white shrimp shell
waste. The chitosan yield was 95.89 % from the chitin and 32.69 % from the shrimp
shells by weight. Subsequently, the chitosan extract was used to study the growth of B.
caroliniana. The experiment followed a completely randomized design with 3
replications and 4 treatments: 1) planted in soil without chitosan + water without
chitosan (control group), 2) planted in soil mixed with 80 ml of chitosan/500 g of soil +
water without chitosan, 3) planted in soil without chitosan + water without chitosan +
sprayed with 500 ppm chitosan solution every 7 days, and 4) planted in soil without
chitosan + water mixed with 875 ml of chitosan/35 L of water. The cultivation period
lasted 8 weeks. At the end of the experiment, the results showed that B. caroliniana had
leaf counts of 29.29, 38.83, 33.33, and 36.80 leaves, respectively (p>0.05); leaf lengths
of 1.24, 1.44, 1.42, and 1.60 centimeters, respectively (p<0.05); leaf widths of 1.00,
1.02, 1.02, and 1.06 centimeters, respectively (p<0.05); and stalk heights of 7.10, 9.03,
8.61, and 10.30 centimeters, respectively (p<0.05). Therefore, the use of chitosan extract
from white shrimp shell waste can promote the growth of B. caroliniana. Chitosan can
be employed in various forms, including mixing it into planting soil, dissolving it in
planting water, or applying it as a spray.

“Corresponding author
E-mail address: wijittra.tu@skru.ac.th (W. Tungse)

Online print: 23 September 2024 Copyright © 2024. This is an open access article, production, and hosting by Faculty of Agricultural Technology,
Rajabhat Maha Sarakham University. https://doi.org/10.14456/paj.2024.39



