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Effect of Brown Seaweed in Powder and Extract Forms on Growth and

Yield of Chinese Kale
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Abstract

Brown seaweed is generally found on the beach in Chanthaburi province. Brown seaweed can be used
as a bio-stimulant for plant growth enabling the reduction cost of crop production. This experiment aimed to
study the effect of seaweed in the forms of powder and extract on the growth and yield of Chinese Kale. Each
experiment was conducted in three replicates and designed by CRD with 7 treatments, consisting of control,
spraying of seaweed powder at 1%, 2%, and 3%, respectively, and spraying of seaweed extract at 1%, 2%, 3%,
respectively. Total amino acid and plant nutrients (N, P, and K) of seaweed powder were analyzed prior to the
experiment. Plant growth parameters were recorded at three intervals: 18, 25, and 32 days after transplanting
(DAT). Fresh and dry weights of Chinese kale were measured after harvesting at 32 DAT. The results showed that
brown seaweed at 2% either in in powder or extract forms can be used as a bio-stimulant for Chinese kale

production without any significant difference.
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mneasslundsiiiteAnsnsthamsensiadiima @dansuazsdnansatn) sldlusnsiuaneneiu (1%,
2% wag 3%) laganuN1IINAaeuUd uauysal (Completely Randomized Design) 313y 7 n35473
559358y 3 91 Maun 1) nsldldamsenzialaonisdanunindu (Control) 2) @anuavsionziasianesnsn 1%
(@msnevzians 1 ndusienh 99 fadans) 3) Savuamsnonyiavinnesns 2% (Evienzians 2 ndudeth 98 Jadans)
4) Feuannseonzardnuidng 3% (@wmsenzians 3 nusetn 97 adans) 5) Banuansatnamsenzasng 1%
(@safnamsienyia 1 Tadansreui 99 dadans) 6) sanuaisaiaaviensiasns 2% (a1satnamstensia
2 fladanseierh 98 Tadans) 7) Aaviuansannansenziasng 3% (asafnaviensia 3 Sadansdern 97 fadans)
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Table 1 Soil properties before trial.

Items Value
pHY 5.41
Organic matter? (OM) (%) 0.55
Available Phosphorus® (mg/kg) <1
Exchangeable Potassium® (mg/kg) 45.8

1£1:1, soil:water (Attananda & Chancharoensuk, 1999) % Walkley & Black (Attananda & Chancharoensuk, 1999) ¥ Bray Il method
(Attananda & Chancharoensuk, 1999) < Extraction by 1 N NH4OAc (Attananda & Chancharoensuk, 1999) and Inductive Couple
Plasma analysis (AOAC, 1990).

nsRsENamMENsaduInIa
Viuansenziaduinia (Sargassum sp.) 91USHIUNINE17813 A.USA LYY o UunaNd el 9. 9uny3
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Wuamhensaiidonldgmarafiniiazern antu vnAdiutuduihluoudedouauiou (Hot air oven) flgamgd
60°C iutran 5 Falus andufaiunuelfidunsazBeon ifvamiensiansuaandendlddlugumgd 2-3°C
thdunilswesamienzaluataluduneudaly
nsafnauenzaduma

ihamiensansunazdenildannneiedlutureudeuniduudlud @mensiotidnsdn 1:10
dwiineeUing) udailuutlugamunugungsl (Water bath) Tugamgdl 60°C Wuran 24 dalus (Sasikala et al,
2016) Yhannsewnensyaunseaues 42 uaviidsinseslsussasluniaduuasivsnnlilugifuiiguvnd 2-3°C
rouflazthluldveaes
nnnsiautRvessusenzadinma

hamenzandUTinsgimnusinunsnosiluimun (Total Amino acid) Snsaanurdavesnsnosily
7 51091ueleuuususiuiu 12 vida (Table 2) wagauidutuvoasinenisluains1onsia (Table 3)

HaNsinTerldnulsinansnesliludasy (Free Amino acid) 3alulduansdayaludiuil
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Table 2 Total amino acid of Sargassum sp.

Items’ Value (mg/100g)
Aspartic acid 533.03
Threonine 258.74
Serine 263.30
Glutamic acid 694.01
Glycine 298.10
Alanine 336.29
Valine 308.85
Isoleucine 218.63
Leucine 391.43
Phenylalanine 265.89
Lysine 238.38
Proline 226.12

Total 4,032.00

!In-house method TE-CH-372 based on Official Journal of the European Journal of communities, L257/16 by Amino Acid Analyzer

Technique.

Table 3 Concentrations of nutrients of Seaweed powder.

ltems Value
Total N (%) 0.91
Total P? (%) 0.11
Total K¥ (%) 7.82

1 Kjeldhal method (Bremner & Mulvaney, 1982) % Mixed acid digestion and determined by the yellow molybdate method
(Attananda & Chancharoensuk, 1999) % Mixed acid digestion and determined by atomic absorption spectrophotometer (Jackson &

Mahmood, 1994)
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nsldamsienzialudnsidu q §aflefinsainanisvaasslud1uiduseuiswesduaziil NUAINLANG IS
ogailduddyneadd Tnenuiiluiui 18 wdsanédreugn msldamsenziaviaarsaingns 2% (N335 6)
duasididusouisaduuinniinisldamsnensiaanalusnsdu q (155037 5 uay 7) msldamsienzia
¥iansnT 1% (351357 2) waznslalfamsiensia (n553387 1) (p<0.05) (Table 5) uvauziidiodunztheny 25 Ju
Anudinisldamsienziavidannazvidnarsadndnsn 2% (n33u357 3 uaz 6 audardy) viliduazi
fidusounddunnninsldamhensanilonsng 1% (930357 2) wegnsllldamiensia (1531357 1) (p<0.05)
ogslsfmuieduasineny 32 Ju nui1 msldamsrensiasiang wazvdnarsadara 3 sne luvinliduasih
WWusovraauwanasiukagliuanansannsidldamsensia (p=0.05)
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wazliunnansainnisldldamsiensia (p=0.05) (Table 5) Wuiudaunniinisldamsnonziavinusdns 2%
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Table 4 Plant height and leaf number at 18, 25 and 32 days after transplanting (DAT).

Plant height (cm) Leaf number
Treatments
18 DAT 25 DAT 32 DAT 18 DAT 25 DAT 32 DAT
1.Control 9.42 11.50 14.8 5.33 7.83 9.8
2.Seaweed powder 1% 8.58 10.50 14.0 5.50 7.17 9.3
3. Seaweed powder 2% 9.33 11.58 14.6 6.00 8.67 11.0
4. Seaweed powder 3% 9.50 11.25 15.1 6.33 8.17 11.0
5. Seaweed extract 1% 10.00 12.50 15.4 6.33 8.33 11.0
6. Seaweed extract 2% 9.50 11.75 14.5 6.50 8.75 11.0

7. Seaweed extract 3% 9.33 11.08 15.0 5.67 8.50 10.5
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F-test ns ns ns ns ns ns

CV (%) 8.63 8.23 8.31 7.99 8.28 6.87

ns : non - significant difference, * significant difference at 0.05 probability levels.

v v =1 1% 4

anadudusinaimsiyluduasii
AT aIUT 18NELaTaAaITan Ae NI 3% (n3TNA57 7) vildduazdrdautudureslulasiau
uagoanasanINnINIsIta T IeNzasdanednIT 1% (N551759 2) waznisldldavmsiensia (n550359 1) (p<0.05)
N9il wuan nsldamsenziastanedni 2% (5357 3) wazmsltauiienzaviinasaingnsn 3% (n55NisN 7)
laviianudutureslulasaulazeanesaludunz iuanaisiunsadd (p=0.05) Tusazfinsldansnenzaviinug
wazvdnansanais 3 8ns1 v lwaupztidlnunadsuunnateiuuazldunnansainnisidlaavsensia (p=0.05)
L@ oA o ' v ' a o ada ° v v v a £ v
witduirdunginisldamstensiavianednsn 2% (n55u3sn 3) ilianududuvednunaidesluduazidl

Hunldunnninisldamsienziavialazensidu 9

Table 5 Plant circumference at 18, 25 and 32 days after transplanting (DAT), fresh weight and dry weight at

harvest.
Plant circumference (cm) Fresh weight Dry weight
Treatments

18 DAT 25 DAT 32 DAT (g/pot) (¢/pot)
1. Control 113 b 1.57b 2.22 29.1 2.94
2.Seaweed powder 1% 1.15b 1.62b 2.37 30.1 277
3. Seaweed powder 2% 1.27 ab 220 a 293 52.7 4.63
4. Seaweed powder 3% 1.27 ab 1.82 ab 3.02 48.4 4.70
5. Seaweed extract 1% 1.25b 1.92 ab 2.80 36.9 3.68
6. Seaweed extract 2% 1.38 a 2.18 a 2.88 49.8 5.09
7. Seaweed extract 3% 1.17b 1.85ab 2.62 34.7 3.30

F-test * * ns ns ns

CV (%) 5.67 12.2 12.5 27.4 255

ns : non - significant difference, * significant difference at 0.05 probability levels.

Table 6 Nutrient concentration of Chinese kale.

Nutrient concentration (%)

Treatments
N P K
1. Control 276 ¢ 0.41 cd a7
2. Seaweed powder 1% 2.97 bc 0.37d 4.66
3. Seaweed powder 2% 331 ab 0.50 ab 5.78
4. Seaweed powder 3% 3.45 ab 0.42 bcd 5.64
5. Seaweed extract 1% 332 ab 0.43 bcd 4.75
6. Seaweed extract 2% 3.28 abc 0.49 abc 4.89
7. Seaweed extract 3% 3.63a 0.54 a 531
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F-test * * ns

CV (%) 8.96 10.39 10.81

ns : non - significant difference, * significant difference at 0.05 probability levels.
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