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ABSTRACT

This research aims to determine the optimal ratio of palm oil sludge to water hyacinth
for producing environmentally friendly seedling pots and to investigate the chemical and physical
properties and effectiveness of pots made from the mixture on seedling cultivation. This experiment
was arranged in completely randomized design (CRD) with six treatments and five replications
based on different mixture ratios of palm oil sludge (POS) and water hyacinth (WH) at the ratio
of 5:0(T1),4:1(T2),3:2(T3),2:3(T4), 1:4(T5) and 0: 5 (T6) respectively. T2, T3, and T4
could be completely molding into pots. POS and WH had pH values of 6.81+0.04 and 6.48+0.17,
electrical conductivity (EC) values of 3.36+0.22 and 0.06+0.04 dS/m. Percentage of total N, P,Os and
K,0 in POS were 1.84, 3.89 and 2.69 respectively, and in WH were 1.88, 0.28 and 4.10 respectively.
T3 showed the highest water absorption capacity (56.52+4.15%) and T2 had the highest inflating
capacity (28.79+3.65%). At 2 and 3 weeks after seedling of Brassica rapa L. in pots from treatment
2,3, and 4 was statistical difference in plant height (P<0.05). T3 resulting in the highest plant height
of 3.96+0.49 and 5.12+0.46 cm, respectively. The evaluation results found that all treatment did
not deterioration in the physical characteristics of the pots during seedling cultivation. Therefore,
this research is an alternative way to use waste materials as an alternative to plastic seedling pots,

which have a slow decomposition rate, thus providing an environmentally friendly solution.
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NTIATILIHANITNABIIALNITIATILIANKUTUTIU (analysis of Variance; ANOVA) vivenn
A1 P-value NfiAuuAnAIeiszRuAILTeNY 95 Wesidus wazinnuieuifisuanuunnsswesdoya
AasanUAraInIyasluwiaynIsTs Au3En15ves Duncan’s multiple range test (DMRT)

HaN1339Y

Qmamﬁ’amnLﬂﬁﬂuam'mmsﬂawf']ﬁumﬁuLLazﬁﬂmum’lﬁauﬂ’lsﬁugﬂﬂixmq WU fmqavﬂy’ma
wiadaudunsa-na (pH) gasmnaznoultul sk inAUYIINAY 6.81£0.04 WAz 6.8+0.17 f
nnsthlaih (EC) wihiu 3.36+0.22 ua 0.06+0.04 dS/m Fsagluinausinmsgiuledunidvansiinnis
\wAs 1A, 2557 fienanandunse-atg (poH) ogseming 5.5-8.5 uazAmstilnd (E0) laliiu 10 ds/m
AN [15] AuBudlAniinfu 48.42+0.39 way 83.22+0.69 LWodidud dimiinuiedidwvinfy
51.58+0.39 uay 16.78+0.69 muafy (Table 1)

Table 1 pH, electrical conductivity (EC), moisture and biomass contents of POS and WH

Material pH EC (dS/m) Moisture (%) Biomass (%)
POS 6.81+£0.04 3.36+0.22 48.42+0.39 51.58+0.39
WH 6.48+0.17 0.06+0.04 83.22+0.69 16.78+0.69

HANTIATIRUTHIT WO W sHYYEN tauwn 519bulnsiau (total N) sisweaneada (total P,Os)
uarslnunade (total K,0) lumnagneuhsuinduuasinaurndeunstusunsenranigndls
NU "‘J’a@ﬁgaaawﬁmﬁﬂ%mmﬁmmminﬂ%ﬁmmﬂﬂdwmm%mmgwﬂaﬁum%maqﬂiu%‘mmﬂﬂwm
w.e. 2557 [15] sncfusigreanefdludnauen nenuitlunnngnouindundudiUiinmsis
lulnsiau (total N) s1weanasa (total P,0s) wavs19lnunalfey (total K,0) iy 1.84, 3.89 uay
2.69 Wosidus auddu wazludnaurnilauiunasiglulasiau (total N) s1aneanasa (total P,O,)
AR INuVaLTeN (total K,0) winiu 1.88, 0.28 uaz 4.10 1Wesidus auddiu (Table 2)

Snwagnanenveansznranizndlifildanuar nssuiindsininunssuaunsiugy
nszanesBintesdnlansodn wuih nssAsh 1, 5 uax 6 aunsadugUnsensldliiauysal dawdangu
a¢ lifiauasgUivunu Ssesunnim Yaglaidas dwunssudsd 2, 3 uar 4 anwnsetuzidunszang
16 fanszanaSeuillounazasvsaidntes fanuasgufinunu (Table 3) JuhluAnwmianuaiunsalu
msgadut Mawesi madenanmuainsznsuazmageumaendduiy Tastansasyiulnes
Funéiieivgnlunszansdddinnedadufivnaaeunasnadeunsidesanmyssnszansioly
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Table 2 Macronutrients content (total N, total P,Os, and total K,0) in POS and WH

. . Content Measurement Standard value
Material Macronutrient

(%) method (%)

POS Total N 1.84 Kjeldahl >1.0
Total P,Os 3.89 Spectrophotometry >0.5

Total K,0 2.69 AAS >0.5

WH Total N 1.88 Kjeldahtl >1.0
Total P,Os 0.28 Spectrophotometry >0.5

Total K,0 4.10 AAS >0.5

Aanuansalumagaduivesnssmangndlinuinlifinnuunndionaadd Tnenssuisd
2, 3 way 4 AAWVINAU 54.85+3.40, 56.52+4.15 kay 52.05+1.89 Wosidud Aua1su wazAINITNe9R?
NUIRAMULANAI9@DR (P < 0.05) InedlA1vinnu 28.79+3.65, 10.52+4.09 way 10.33+2.34
Wasifus auandu (Table 4)
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Table 3 Physical characteristics of seedling pot made from the mixture of POS and WH

Treatment Ratio of POS : WH

Physical characteristics

T1 5:0

Cannot be completely
molded seedling pots,
high flexibility, low
stability, cracks

T2 4:1

Able to mold seedling
pots, surface of the pot
is smooth, black-brown

color, stable and durable

T3 3:2

Able to mold seedling
pots, surface is slightly
rough, brownish-black

color, stable and durable

T4 2:3

Able to mold seedling
pots, surface is rough,
brownish-black color,

stable and durable

T5 1:4

Cannot be completely
molded seedling pots,
high flexibility, low
stability, cracks

T6 0:5

Cannot be completely
molded seedling pots,

material does not

f{wuwe

durability, low stability
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Table 4 Water absorption and inflate of seedling pot made from the mixture of palm oil sludge

and water hyacinth

Ratio of Water absorption Inflate capacity
Treatment

POS : WH (%) (%)
T1 5:0 NM NM
T2 4:1 50.85+3.40 28.79+3.65 a
T3 3:2 56.52+4.15 10.52+4.09 b
T4 2:3 52.05+1.89 10.33+£2.34 b
T5 1:4 NM NM
T6 0:5 NM NM

F-test NS *
CV. (%) 6.81 19.69

"Means within the sarme column followed by different letters showed significantly different
between treatments (P < 0.05), *Significant difference at 0.05 probability levels, NS = Not

significant, NM = no measurement

msiEouan mvaenszaramsndldileannnssuds 2, 3 uas 4 ndnfiuszidiunaluiud 5,
10 4@ 15 TundannmiznaINee ‘wm"nqﬂﬂﬁﬁ%mimaaﬂﬂwumiL?ﬁ‘ammwmmﬂizmﬂuiwz
nafidnw awLﬁaammﬂﬁfaﬁgauw%'éﬁiﬁﬁ'ﬁé'mﬁmi&iaﬂam&J‘%hLLaxéfaﬂ%JLaaﬂumi&iasJaa’lamrm:i’]
15 Ju

mwmaaumiLaUimsuaaéfuﬂé’ﬂmwﬁﬂuﬂismqﬁlﬁmﬂﬂiiﬁ%ﬁ 2,3 ua 4 WUl 2 way 3 dUanik
NAIINNIZLUER mwﬁﬁiwaﬂiﬂuﬂszmamnﬂiiﬁ%ﬁ 2, 3 uay 4 dMaAulnAIUALEIIULANGTY
AUN9EDf (P < 0.05) Imﬁmmqqﬁﬂué’ﬂmﬁﬁ 2 WINAU 2.72+0.28, 3.96+0.49 L@y 2.70+0.27 L9URIIAT
muasu dusundluldunnssumsannlaeilunasyiniu 2.6£0.55, 3.040.00 way 2.8+0.45 AMUAFU

wasil 3 dUAMANGRUNAY 4.1420.26, 5.12+0.16 War 4.30+0.16 LGURLATANAIAU Lazdl
Punluademingu 3.20+0.45, 3.60+0.55 Lag 3.00+0.00 muaeu (Figure 1 Wag Figure 2)
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Figure 1 Plant height of Brassica rapa L. at 2 and 3 weeks after seedling
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Figure 2 Number of leaves of Brassica rapa L. at 2 and 3 weeks after seedling
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Uszanuilimstugufululdennidesaniienuiiovegugs fianundouasinuifinn Sdliannsang
sUdunsyaneiianysalld uazlunssudsi 5 uas 6 fdnsdmvesinavenigoradualiinnnumgy
vaenszavenniuly Wanunsaasguld dn1sunnvesnseans Wudgliun1sAnwiveding imwaug [17]
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Wmmmml,mt.mmwam aN03esULTINALAT 16.39x10° Tadfu/msnans ﬂﬁ”ﬂ’mmﬂﬂiiﬁﬂﬁ‘w 3
faruannsalunisgaduiunniign 56.52+4.15 Wesidust wagnsznisainnssudsi 2 femanesi
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nsaAanunsaaelidundnnedsdinindulnld Wesnnlutaniaesinduiviunusmomsisndn
adluszunila fen pH way EC Aanzay fnszaanunsatanUdessinemsiftelriviiluldluns
WSAvlald msidenanmusanszanausiaznssids wuin nszasdimsidsuulasdnuaenisnieam
\Entoeiilosnnmsmaaeuenslinaniios 15 Ju uasTandslifnnszuiunsdesaaeegisauysel 1wy
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nmnmuraInsanuienissesaagluiuld 44 Yu uazmudensdesanielutil 24 fu n1sfinw
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