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ABSTRACT

The effects of KNO, concentration and aeration during seed priming on seed germination and vigor of
papaya cv. Khaek Dam Kaset were studied in order to improve seed germination and speed of germination. The
experiment was conducted at Seed Technology Laboratory, Department of Horticulture, Faculty of Agriculture,
Kasetsart University, Bangkok during November 2019 to January 2020. The experiment was designed in 3x2
factorial in completely randomized design (CRD) with non-primed seeds (control). There were two factors. Factor
A was concentration of KNO,: 0% (reverse osmosis water), 3% and 5%. Factor B was acration: non-aeration and
aeration for 24 hours. Seeds were then dried until nearly initial seed moisture content was about 8%. The results
showed that seed priming with KNO, solution at 0%, 3% or 5% without aeration or with aeration for 24 hours,
except non-primed seed (control), had no effect on germination but it had faster days to emergence (DTE) and
mean germination time (MGT) than non-primed seeds. Moreover, non-aeration and aeration during seed priming
had no effect on germination, DTE and MGT. Thus, seed priming with 3% KNO, solution for 24 hours without

aeration could increase the speed of germination about 3 days when compared with non-primed seeds.

Key words: seed vigor, speed of germination, mean germination time, days to emergence
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ABSTRACT

The aim of this research is to investigate the machining performance for drilling hole on the tool steel in
the electrical discharge machining. The applied rotating electrode with modified dielectric flushing through the
axle of electrode was performed in this study. In this work, a rotary electrode holding device with dielectric
flushing through the axis of electrode was designed and mounted on the head of machine for drilling AISI P20
steel with copper electrode. The rotational speed of electrode was controlled at 30, 60, 90, 150, 210 and 270
rev/min for the dielectric flow through the axis and side flushing of electrode. The obtained results found that the
machining time was reduced by 62, 61 and 28 % and the material removal rate was increased by 154, 144 and 40
% for the suction flushing, pressure flushing and side flushing respectively, when compared to side flushing with
conventional electrode. In addition, the machining time and material removal rate in the suction flushing through
the axis of electrode were independent of the rotating speed. Moreover, higher material removal rate resulted in an
increase in the surface roughness of drilled wall but the gap clearance was improved by dielectric flushing

through the axis of electrode.

Keywords: electrical discharge machining, rotating electrode, dielectric flushing
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ABSTRACT

This research aimed to analyze the effect of oil palm fiber contents and types on mechanical, physical
and thermal properties of composites from polypropylene and rubberwood sawdust. In manufacturing the
composites, a twin-screw extruder was used to blend mixture components and to form composite samples. From
results of the experiment, the polypropylene composites with oil palm fruit bunch fiber or oil palm mesocarp fiber
or oil palm fond fiber exhibited lower mechanical and physical properties than the composites with rubberwood
sawdust. Likewise, the addition of rubberwood sawdust or oil palm fibers into polypropylene matrix clearly
decreased the strength but increased the modulus. The polypropylene composites reinforced with oil palm fruit
bunch fiber gave higher strength, water absorption and thermal stability than that of the composites reinforced
with oil palm mesocarp fiber or oil palm fond fiber. Furthermore, the polypropylene composites reinforced with
rubberwood sawdust and oil palm fond fiber 5-10 wt% gave better tensile modulus 42.64%, water absorption

18.06% and thickness swelling 61.64% than rubberwood sawdust-polypropylene composites.

Key words: wood-plastic composites, oil palm mesocarp fiber, oil palm fruit bunch, oil palm fond
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ABSTRACT

The research aims to study water permeable resistance and crystallization of concrete mixed with
cement-based waterproofing material. In this study, it demonstrates that the samples merged with waterproofing
material result in better water permeable resistance capability under pressure condition than the regular concrete
as the control sample. The average numbers of water permeability of the samples and the control one were 3.16
and 7.50 centimeters respectively whereas the thickness of crystalline layers occurring around the samples were
2.50 to 3 centimeters. When crystalline areas were cut, new crystalline areas were rebuilt under relevant water
situation. Based on mineral analysis using EDS technique, the results demonstrated that Titanium compound, a
transitional metal compound in polymer synthesis reaction, was detected at crystalline area of concrete
combinedwith cement-based waterproofing material. This confirmed that concrete blended with waterproofing
material generating crystals within concrete. In agreement with chemical compound of cement-based

waterproofing material crystallization type, Titanium dioxide compound was internally mixed.

Key words: cement waterproofing, crystalline, water permeability
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ABSTRACT

Sugarcane seedling transplanter was developed for planting seedlings from the sugarcane bud. The
planting distance between plants was determined by the size of the ground wheel circumference which was 120,
150 and 180 cm. It was able to grow at the distance of 40, 50 and 60 cm, respectively. The transplanter was
attached behind and pulled by a tractor. It required one operator (excluding a tractor driver) and was able to plant
in one row. The transplanter consisted of planting disc mechanism, bud pushing mechanism, soil opener and soil
closure, and planting depth adjustment set. The efficiency of the planter was tested with traveling speed condition
of 1.34, 2.00 and 2.90 kmeh" and at planting depth of 10 and 15 cm. The results showed that working speed of the
tractor at 1.34 km h_l, circumstance of ground wheel 180 cm (planting distance at 60 cm), and planting depth of

10 cm were the optimal operating condition of the planter. The capability and the fuel consumption rate of the

planter were 0.8 raih' and 6.2 L-rai ', respectively.

Key words: sugarcane-seedling transplanter, sugarcane bud chip, how to plant sugarcane
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Do

ABSTRACT

This research investigates the effects of factors on hardness of aluminum Al6061 which are treated by
precipitation hardening or aging hardening. The 3’ factorial design is used and the main factors are solution
temperature (520, 540 and 560°C), aging time (2, 8 and 14 hours), and aging temperature (175, 200, 225°C). The
dependent variable is hardness. Analysis of variance was used to analyze the data. The results showed that all
factors affected hardness significantly. Two factor interactions which were significantly found included solution
temperature and aging time, solution temperature and aging temperature, and aging time and aging temperature.
The study found that higher hardness was obtained at a higher solution temperature because using high solution
temperature made more Mg and Si diffuse into the matrix and became homogeneous phase. Then increasing aging
time caused an increase in hardness values as well. However, using too high aging temperature resulted in a
decrease in hardness because bonding force between Mg2Si particles with matrix aluminum was depleted.
Furthermore, the results of microstructure from scanning electron microscope (SEM) and energy dispersive x-ray
spectroscopy (EDS) revealed that Mg,Si particles were distributed all over aluminum. This resulted in greater

hardness.

Key words: artificial aging, aluminum alloy grade 6061, design of experiment
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Source DF Sum of Squares Mean of Squares F, P-Value
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AB 4 25.79 6.45 522 0.003
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ABC 8 7.09 0.89 0.72 0.675
error 27 33.37 1.24

total 54 7248.41
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Interaction Plot for Hardness
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ABSTRACT

This research aimed to investigate the effects of sucrose to sweetener (xylitol and sucralose) on quality

characteristics of Purple Yard Long Bean jam. The ratio of sweetener was varied as 20:35, 10:45 and 0:55. In

addition, jam sample containing only sucrose was prepared for comparison. It was found that an increase in

substitution on sucrose with xylitol and sucralose led to an increase in lightness (L*) and yellowness (b*) of jam

sample. The jam sample with different levels of sucrose to sweetener had pH value in the range of 3.02-3.52. Jam

containing sucralose exhibited higher a_ and lower total soluble solid and rupture strength than the control and the

samples with xylitol (p<0.05). The jam sample made from sucrose to xylitol as 20:35 had sensory likeability

scores in terms of color, odor, taste, texture, spread ability, sweetness and overall liking similar to the control

sample (p>0.05). In addition, it had higher anthocyanin content than the control sample (p<0.05).

Key words: purple yard long bean, xylitol, sucralose, jam
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A0ANRDINUIUITBVDY Ngampeerpong (2014) #1
1 tg [ Y aa
5199187eNNTLIsVaaNaIu laelyanidle
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lyauazyns Taanaunniaaglasaiian pH og
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Y
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AN A1 pH UHAADNITIAADALAZAIULAILTI
1 d' d' o Y IS
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IWNAUIIEAT pH aAae (Ngampeerpong, 2014)
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v

azaeldanaviunanad aeandoIn U UITEUD
Basu ef al. (2013) 5180uN Psinavesnazae’la
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naruaveeunzyaniolSuaanile laq
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HazgAI TadNuUL HoNTA3 sUAI0EA) 1o T @
mnnNSeeaz 25 uazynsi laduinniiooaz 25

=5 I [l a Y
Tanvazuveavaias luausanasanlan

< L o 2 ¥ & a
!ﬂuuﬂll “If\‘lﬁﬂ‘]%lm3”1!ﬁﬂﬂ1ﬁ!ﬁu31ﬂ15!ﬂﬂ

a a3
Iﬂ5\1ﬁ‘%}NlﬂﬁﬂJ@QlWﬂ@uﬂ,mLﬂNLL‘N

t:‘l =) < a0 an 14 d' g F) a z:' [
M990 2 MFVUINDINNENITNNATUTTIUOT | VIVIQLWI‘HUWHEWWWEJGI’JEJ1%6%@ﬁllﬁ$“gﬂi?1@ﬁﬂi$ﬂﬂ

A9
g MANNEN manuiluauag manniludmaes
(ﬁmmz"lmama/cgmﬂaa) (L*) (a*) (b*)

1 (55:0) ALY 20.74+0.63" 18.95+0.72" 19.82+0.04°

2 (20: ls@nea 35) 21.29+0.19" 18.05+0.44" 20.23+0.08%

3 (10: lw@noa 45) 23.15+0.76" 18.77+0.31° 21.1240.84°

4 (0: lwv@noa 55) 21.98+0.55° 16.20+0.38" 19.44+0.72°

5 (20: A1 Tad 35) 28.97+0.24° 15.17+0.12° 19.76+0.02°

6 (10: A3 T 45) 35.51:£0.48" 13.55+0.10° 23.09:£0.44°

7 (0: A3 Tad 55) 40.33+£0.14" 12.13£0.01° 24.70+0.04°

v @ v

1 H 4 o @ [ 4 [ 1 [ ] @ 0o @ aa
NINGHY:  ab.c... ARAENNONBIMNUANIUTUARALIIAIINUNANNIANA NN IAY N DA

(p<0.05)

::' 1 Id 1 .. 3 A 9}3’/ o s
M319i 3 AnNuilunsaa1 (pH) water activity (a, ) tazueaudaiazais lananun vosueunIfng1I TN

aa 4 { ¥ a { [ '
AIUDTIIVDT 1 ﬁwmmuumwamwﬂ”m"lmamauazcymﬂaﬁﬁimmnm

v s v
flla m@ﬂ!!mﬂﬂazﬁnﬂulﬂ

w

N9%NA (CBrix)

gash manmilunsag
(1§1ma:"lmama/cymﬂaa) (pH)
1 (55:0) AIUAN 3.29+0.00"
2 (20: las@noa 35) 3.37+0.04°
3 (10: lw@noa 45) 3.44:0.01°
4 (0: lsanoa 55) 3.52+0.00"
5 (20: A3 Tae 35) 3.330.01"

0.57+0.01° 65.00+0.00°
0.49+0.00" 65.500.70°
0.47+0.00° 66.00£0.00"
0.46+0.00° 66.00+0.00°
0.65+0.00° 45.500.70"
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M5190 3 (99)

s v
fla mﬂd!!m@ﬂa%a]ﬁﬂﬂ

w

N9%NA (CBrix)

gt manmilunsacg
(ﬁmm:"lmama/«gmﬂaﬁ) (pH)
6 (10: a3 Taa 45) 3.0240.36"
7(0: g1 lad 55) 3.28+0.00"

0.68+0.01° 31.50+0.70°

0.69+0.00" 15.50+0.70"

@ [ v [

@

1 H § o [ 4 [ 1 [ ] o o an
MNBING: abc... AURAeNNonyIMnuannuluaeduIliReInuIaNuLanaNNuog N Tsd Ay 19ana

(p<0.05)

f Rupture  Strength 11821 Brittleness
. y R
YoenNANAuNUIIAIanI1eale leanoauaz
A311aaNTEAVA LAAIAIAITINN 4 WU LY
< a an 4 A g
DN NTUNATUTILOT 1 MNauNUINIanI 1Y
v v
AregA31Taana 3 52AU §A1 Rupture Strength i

=

{ 4 1 g
nga (p<0.05) to391NUIAIANI 181D U

v
A 1

dmilszneudrnn e liinadunainalnses
] A A = %’ =S A o
M1ENUTUTI 1BaATuIUINIaaINHa
< @ ao
Itanuuiianssvesnanaas doandeInuauIve
1 a (Y I8
Y99 Basu et al. (2013) 318UNHAAN AU
' H a J
vz 1dyasiTaauazadilolad 100 % T
= < & ) =
YSmnavewianimuaanad tazueunIlnea
[l an 4 { ¥ a
Wd@sussies 1 inaunuihaanitedieled
9
NOANY 3 s2AU U Rupture Strength g4NFAT

AIUAN Basu and Shivhare (2010) $1841U1A1

]

< d%‘ 1Y a
AULAU9 (hardness) VDALV UA VYTV IV
Y 4 A
ANUENTUUeiIaIa TagiiaarzdunumaaY
3 4 1 $ o a 1
Iddvuiioagluanziunsaling Tnsese
oA v 2 = v a < A 2
AN UIUIIN TN AN VUV BN VY 1Ay
A a a A o Y <
MsulSyramaauinanii Ivaiauuvsve s
A L%’ Y A a Aa o 9 A
WANNIUAIY 1B AYTuaunAA U 1Ny
a o’c!' v @ %’ [ Y a [
MeNoANBINIZIUNU AT IR INA TATITI9a
T A o Y < Lg < s a
Y1en lumwarm1vnandavue ey INne1IFUE
a s A ¥ Y
FUTIVOS 1 NNAUNUIIAIANI18AI8EAs Tad
A . A = Y
55% WA Brittleness gaNga (p<0.05) Hueraslu
< 1 < ' .
FIUIANNLUITIVDIUIDAAAY HINAT Brittleness
° < A 5 ] '
MAMUUTITIVOUIDILLNNTY HAANUDANEGU

AN

3 ' ] < ' an o H Y
ﬂ‘l'i']flﬁ 4 91 Rupture Strength (A& A1 Brittleness sllf]\‘illflilﬂ’lﬂﬂﬂ']’l%il’)\?ﬁiuﬁilﬂﬂi 1 ﬁﬂﬂllﬂuu’]ﬁ’]aﬂi’]ﬂ

9 a A v 1
ma“lma‘naaumgmﬂaﬁmmumm

)

gns

(ﬁmm:"lmama/cymﬂaa)

o)) Rupture Strength

Fh Brittleness

(2 (mm)

1 (55:0) AILAN
2 (20: lwanoa 35)
3(10: ls@noa 45)
4(0: lyanoa 55)

5 (20: A1 Tae 35)

405.44+48.50°
507.89+10.29"
577.94+29.04°
668.17+41.88"

19.73+0.57"

16.2040.48"
15.84+1.04°
15.34+0.10°
14.82+0.53"

15.96+0.44
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M519N 4 (99)

gﬂ‘i‘ﬁ o) Rupture Strength f1 Brittleness
(ﬁmm:"lmama/«gmﬂaﬁ) ((3) (mm)
6 (10: a3 Taa 45) 20.60+0.07" 15.79+0.54°
7 (0: A1 Taa 55) 36.35+2.86" 18.60+0.86"

v 1
1 a A

o o w ' v v [ 1 [ l v o w aa
HUULHA: ab,c... 'ﬂWLﬂﬁEJ‘VIﬁ'EJﬂ‘H3ﬂ1ﬂ’]JG]1Qﬂl!cll!ﬂ’t']al]uLaEJ’JﬂUilﬂ’JUJLWIT‘IGINﬂUE]EJNTJHEJfﬂ UNWADNA

(p<0.05)

$ a 1 % 1 { 90‘ a
M3 5 'ﬂzuuummwammé’mﬁaumm@aﬂymzﬁ’mmm "umuﬂu‘ﬁwmmummamwﬁ"w"lcmma

waznI laanIzALn1Ne

gmﬁ @ nau saA dnwamiie MRS AWM ANYeU
dueva M Tags
1 6.93£1.46"  630+1.66"  6.90+1.60°  6.67£1.66°  6.70+1.46"  6.43+1.65°  7.60+1.06"
2 6.57£1.75"  6.67£1.58"  7.03+1.60°  6.68+1.58"  6.60£1.81"  6.4342.19°  7.10£1.39"
3 6.63£1.44"°  6.17£128"  647+1.69"  6.47+1.63"  620£1.68°  6.07£1.79°  6.53£1.96"
4 6.03£1.60°  5.77x1.61"  6.67£1.39"  647£1.61° 673136  6.50+1.54"  6.87+1.63"
5 4.73+1.81°  5.63+147°  5.80+1.73°  5.43+1.90°  5.7742.14°  5.80+1.82"  6.43+1.77°
6 4.13+2.01° 52342.07° 5.07+2.19°  4.90+2.21°  4.80+2.15° 497+220°  5.57+2.17°
7 2.83£1.08"  3.00£0.90°  3.00£0.74°  3.07£1.49°  3.17¢091°  3.13¢0.97°  3.130.93
WOIHA: abe... AundshlsnysmiuaiuluaeanldoinuiinnuuanannuedidivedAyneada

(p<0.05)

o

wana: lvdnea : gash 1 gasnaugu (55:0) ; gasn 2 (20:35) ; gasn 3 (10:45) ; gash 4 (0:55)

Wma:gaslad : gash 5(20:35); gash 6 (10:45) ; gasi 7(0:55)

1 s 3 " aa s 1 a
C"ITﬂQﬁ 6 fNﬂ‘]J'i3ﬂf)‘]J'1/]W\TLﬂﬁell’é)\ill,fmﬂ?ﬂﬂﬂ”l’)%ll’)ﬂﬁﬁu‘ﬁilﬂﬂi 1 ﬂﬂllﬂuu1¢nﬁﬂi]ﬁ]ﬁ}'}81°ﬁﬁﬂﬂﬁ

gas  Tlseu () mmmur (%) Tuiu @) wemns %) @) aslulaase (%)
1 1.38+0.28 29.34+0.03 0.08+0.02 25.18+1.01 0.47+0.00 43.54+1.06
2 1.29+0.23 28.82+0.09 0.05£0.00  26.09£0.04  0.48+0.01 43.26:0.02

Y
°

a d‘ d' = = ! 1 =
HNaLme: mma:‘lmama: gan 1 (55:0) AIUAY ; gaTn 2 (20:35);  * MUYDI UANVLANANDYINY

v o

Hod Ay NNana (p=<0.05)
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gas (ma:lwdnea)

PSanawennlaeniiyu (mg/L)

1 (55:0) AU

2 (20:35)*

3.48+0.08

4.07+0.32

o v
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Thaweeseang and Lueangprasert (2018) § 109414
YA a < aa 4
annduulenadnedsuss woes- 1 TuSunale
a 2 P4
011115 U5 1a Wuednnavua uazilesisua-ms
' ' Y
PONYNFAIUOYYADATLINVAYY  Belovic er al.
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(Mudgil and Barak, 2013; Elleuch et al., 2011)
1015197 7 WUNUINDINNYITNIES
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a A a 1
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Tnlagriulusenitenszuaunisulsgl
& Y A Aq ¥ ]
Tagma ldudrnmsguugiuaznaiildanuiou
[ Y a o &‘
dzni1ldusuInlasriivaarsdruinau
v
wonInuUNMIaatedIvodou Inlasiudle
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1PNE591904
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ABSTRACT

The lotus seeds sizing machine was designed and fabricated to study and test factors affecting the

grading of lotus seeds. The machine consists of a main frame, a hopper, a seeds sizing unit, a power transmission

unit, and a 1 hp electric motor which was used as a prime mover. In the operation, the lotus seeds were fed

manually into feeding chute on the top of the machine, then the seeds fell through the seed sizing unit which

composed of 3 cylindrical sieves that served for grading into 3 sizes. After that, seeds were released through

outlet chute at the front of the machine. The prototype was tested for 3 different sizes of feeding, and at the seeds

sizing unit speed of 20, 25 and 30 rpm, respectively. It indicated that the optimal performance was achieved when

the machine was operated at seeds sizing unit rotational speed of 25 rpm (Linear speed of the screen for grading is 0.67

m/s), using large size of feeding (15%10 cmz) with feeding rate of 330 kg/hour. The working capacity was 128.2

kg/hour and the percentage of grading was found to be 92.1% with no percentage of damaged seeds. It consumed

0.33 kW-hour of energy.

Key words: design, sizing machine, lotus seed, lotus
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ABSTRACT

This study aims to investigate the appropriate carbon sources and C/N ratio required for biofloc

formation. This study involves two experiments. The first experiment compares the use of three different carbon

sources i.e. rice flour, rice bran and molasses for biofloc formation. The results showed that total ammonia of the

treatment groups that added rice flour, rice bran, and molasses was statistically lower than that of the control

group (p<0.05). The treatment group that added rice bran could reduce total ammonia most effectively. Besides,

total suspended solids in the water of the treatment group with added rice bran were statistically higher than those

of the treatment groups with added rice flour and molasses and those of the control group (p<0.05). Therefore, in

the second experiment, rice bran was chosen as a potential carbon source for biofloc formation while urea was

selected as a source of nitrogen to find out a suitable carbon-nitrogen (C/N) ratio for biofloc formation. The effect

of four different initial C/N ratios (10:1, 15:1, 20:1 and no carbon sources) were evaluated. The results indicated

that a C/N ratio of 20:1 could reduce total ammonia most effectively (91.62%) and total suspended solids in water

were statistically higher (p<0.05) than using the other ratios. In conclusion, the most suitable carbon source was

rice bran and the appropriate C/N ratio for biofloc formation was 20:1 as they could reduce total ammonia most

effectively.

Key words: biofloc, carbon sources, C/N ratio
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2,560 AU/ml
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AAA: Enterococcus faecium PDN-Tal0, Listeria monocytogenes DMST17303, @3LLUANDT TEJGBL!, ﬂm@ N3N

ABSTRACT

Enterococcus faecium PDN-Tal0 is lactic acid bacteria (LAB) which has bacteriocin like activity against
L. monocytogenes DMST17303. This research aimed to study the growth phase and bacteriocin production of E.
faecium PDN-Tal0 in 4 commercial culture media (APT broth, BHI broth, M17 broth and MRS broth) and 2
types of natural media (coconut water broth and soy flour with molasses broth). The maximum growth and
bacteriocin production were observed when E. faecium PDN-Tal0 was cultured in MRS broth and coconut water
broth with bacteriocin activity of 5,020 AU/ml and 1,280 AU/ml, respectively. The optimum initial pH and
temperature for bacteriocin production by E. faecium PDN-Tal0 were pH 6.0 and 35 oC, respectively after 14 h
of incubation. Four nitrogen sources including beef extract, peptone, yeast extract and tryptone were used as the
sole nitrogen source in MRS broth to optimize the production of bacteriocin. The results showed that maximal
bacteriocin production (2,560 AU/ml) was recorded in the presence of 3% tryptone. Bacteriocin production was
not stimulated by the addition of 4 carbon sources (fructose, lactose, maltose and mannose). E. faecium PDN-
Tal0 showed bacteriocin activity of 2,560 AU/ml in coconut water supplemented with 3% tryptone and 3%

mannosec.

Key words: Enterococcus faecium PDN-Tal0, Listeria monocytogenes DMST17303, bacteriocin, pladukra
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ABSTRACT

The objectives of this study were to (1) examine the light intensity and to (2) investigate the light period

for the production of Wolffia globosa . The methodology of this research was divided into 2 steps: (1) the first

step employed a completely randomized design (CRD) with 5 treatments and 4 replications including 4,000,

8,000, 12,000, 16,000 and 20,000 lux in order to select the light intensity level affecting the maximum marginal

yields, and (2) the second step used a completely randomized design (CRD) with 5 treatments and 4 replications

including 8, 10, 12, 14 and 16 hours per day, respectively. The data were collected twice per day as follows:

temperature, pH and electrical conductivity of water quality for every 5 days for the 30-day period. The data were

analyzed by means of analysis of variance (ANOVA) and Duncan's Multiple Range Test (DMRT) at the 0.05

level of significance. The results showed that the optimum light structure for the production of the aquatic

macrophyte (Wolffia globosa) was light intensity 12,000 lux with 14 hours per day of the light period which

produced maximum marginal the aquatic macrophyte yield (295.20+17.96 grams) and the aquatic macrophyte dry

weight yields (11.44+0.66 grams).

Key words: light structures, production, the aquatic macrophyte
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ABSTRACT

The research aims to study workability of self-compacting concrete (SCC) integrating with Hat Yai
Municipal’s solid waste ash as a replacement of cement., segregate resistance and passing ability were tested by
using slump flow, V-funnel and L-box methods, respectively. The compressive strength of the hardened concrete
was presented. The municipal solid waste ash was used as a binder replacing the Portland cement type 1 at
varying weight percentages of 0%, 5%, 10% and 15%, and the binder ratio at 0.40. The waterproof and
superplasticizer were also used as concrete admixture. According to concrete admixture, two designs of
experiment were done- admixture with superplasticizer and without superplasticizer. The results show that there is
no significant difference (»p>0.05) between workability patterns of the two types. The 10% replacement of cement
gives the lowest slump. The higher percentage of waste ash as a replacement increase, the flow time of V-funnel
increases. This higher viscosity, as a result, decreases the L-box ratio. Moreover, it was found that at curing age of
28 days, the replacement of cement with municipal waste ash mixed with 15 percent of concrete can result in a

higher compressive strength which is roughly the same as the control mixture.

Key words: self-compacting concrete, municipal solid waste ash, fresh concrete, compressive strength
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ABSTRACT

The development of a near real-time agricultural monitoring system for monthly carbon sequestration in
agriculture aimed to study the amount of net primary production in agricultural areas and to develop a system for
above ground carbon sequestration calculating in farming area at near real-time net primary yield analysis. Daily
TERRA/AQUA MODIS satellite data in 2017 with 250 m spatial resolution in the red and near-infrared
wavelengths within 8 days about 44 periods were used for weekly averages net primary production calculation
which were represented in monthly data format. The 3PGS model was used for analyzing a net primary
production. The average and the total amount of net primary production in farmland were 4.59 gC/m2/day and
800,113.4 tonC/day, respectively. The result from the model was statistically correlated with the field survey data
with R = 0.72 at 95% confidence interval. The orchard area was the highest average net primary production
which was 5.36 gC/m2/day of the total net primary production. The net primary production in rice fields and other
crops was about 86% of the total net primary in the area. Python package called PyModis as well as Python-based
automated data download tool were used in the model to develop and calculate a net primary production and
carbon sequestration system. This study provides a system for automatic daily data downloading which is capable
for near-real-time automatic calculation of net primary production and carbon sequestration. The data from the

system will be produced as a web map service to the user later.

Key words: net primary production monitoring system, carbon storage, near real-time system
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y v g 9
15197 2 aﬁ’ayama%mwuazﬂ?mmmiﬂmﬂ‘umﬁ'uaumﬂmimiaﬂmﬂﬁum

id X y elevation Biomass (kg/mz) C (kgC/mz) *
1 609021 1779516 59 0.95 0.45
2 636774 1839490 79 1.24 0.58
3 600677 1877164 71 0.74 0.35
4 643182 1795201 80 0.40 0.19
5 588099 1873212 53 0.88 0.41
6 584770 1855699 72 0.66 0.31
7 631844 1851977 83 0.43 0.20
8 651430 1850385 62 0.58 0.27
9 589966 1809482 55 0.48 0.23
10 610631 1813665 76 0.74 0.35
11 610652 1813714 82 0.92 0.43
12 651264 1791076 59 0.74 0.35
13 604132 1786500 79 0.75 0.35
14 587096 1790193 53 1.02 0.48
15 634751 1772353 53 0.94 0.44
16 625392 1749235 52 0.59 0.28
17 613880 1746612 58 0.84 0.40
18 620812 1759895 57 0.71 0.33
19 640914 1776969 54 1.27 0.60
20 583528 1798708 87 0.92 0.43
21 636190 1798656 96 1.11 0.52
22 623523 1825714 96 0.82 0.39
23 622550 1839330 80 0.65 0.31
24 656079 1837365 59 1.03 0.49
25 622086 1858850 60 0.86 0.41
26 622671 1858850 62 0.75 0.35
Average 0.81 0.38

a LIy LY
* ﬂﬂmﬂ%}ﬂﬂﬁz 47 Tﬂﬂumunmmumumgﬁ’wmma%mw (IPCC, 2006)
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ABSTRACT

Factors related to the growth of Chinese cabbage (pai-tsai) depends on the soil type and the amount of
watering. The farmers have found problems with the low survival rate of Chinese cabbage (pai-tsai) in the
seedling stage. Therefore, the objective of this research was to study the influence of soil type and amount of
watering supply on the growth of Chinese cabbage (pai-tsai) after 28-day seedling. The experiment was
conducted with planting factors which were three types of soil (loam, sand, and sandy loam) and three levels of
watering (10, 20, and 30 milliliters per day). After planting, the researchers collected survival percentage, fresh
weight, plant height, and root length. The results of the research showed that soil types influenced the growth of
Chinese cabbage (pai-tsai). The loam was suitable for planting the Chinese cabbage (pai-tsai). Since the loam
gave the highest average survival percentage (69.63%), fresh weight (0.019 grams), and root length (2.58
centimeters). This experiment also showed that there were no influence of watering and no interaction effect

between soil types and watering on all results.

Key words: Chinese cabbage (pai-tsai), growth, soil type, amount of watering
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ABSTRACT

The objective of this research was to study the effects of corn varieties, layers of corn husks, and fiber
extraction methods on chemical compositions of corn husk fibers. Three corn varieties (Insee 2, Hi-brix-3, and
ATS 12), two layers of corn husks (outer and inner), and, six fiber extraction methods (Method 1 using 2.5 g/l
alkaline solution, Method 2 using 5.0 g/l alkaline solution, Method 3 using 2.5 g/l alkaline and 0.5% enzyme
solution, Method 4 using 2.5 g/l alkaline and 1.0% enzyme solution, Method 5 using 5.0 g/I alkaline and 0.5%
enzyme solution, and Method 6 using 5.0 g/1 alkaline and 1.0% enzyme solution) were utilized. The study employed
3 X 2 X 6 factorial experiments in randomized complete block design. The results showed that corn varieties,
layers of corn husks, fiber extraction methods, interaction between corn varieties and layers of corn husks,
interaction between corn varieties and fiber extraction methods, interaction between layers of corn husks and fiber
extraction methods, and interaction between corn varieties, layers of corn husks, and fiber extraction methods, had

a statistically significant effect on cellulose, hemicellulose, and lignin content.

Key words: corn varieties, layers of corn husks, fiber extraction methods, chemical compositions of corn husk fibers
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A8I5 detergent method (Goering and Van Soest,
1970)
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ABSTRACT

Zooplankton is an important link between primary producers and higher trophic levels. Thus, it can be
used as a bioindicator of coastal environments. This study used zooplankton data to assess the abundance of
Banmodtanoy coastal area. Zooplankton samples were collected by taking horizontal tows with a plankton net
(103 um-mesh) in 3 areas, including bare sand adjacent to sea grass beds, seagrass beds, and mangrove canal at
Banmodtanoy, Trang province. The zooplankton were identified into 44 taxa from 12 phyla. Calanoid copepods
and bivalve larvae were the dominant groups in this area. The highest average abundance of zooplankton was
observed in seagrass beds (1.35X106 ind.100 m'3) and the lowest was found in mangrove canal (4.71><105 ind.100
m-3). In contrast, the highest biovolume of zooplankton was found in the bare sand (26.32 mL " m_s) and the
lowest biovolume was observed in the mangrove canal (0.85 mL * m>3). The result of non-metric multidimensional
scaling analysis showed that zooplankton communities were divided into 2 groups based on the area: 1) seagrass
beds and bare sand were dominated by bivalve larvae, while scyphozoans, echinopluteus larvae and auricularia
larvae were the characteristic group, and 2) mangrove canal was dominated by calanoid copepods and cyclopoid
copepods. Dissolved oxygen was the only significant factor for Shannon Wiener index and Evenness index. This
study shows high abundance of zooplankton along the coast of Banmodtanoy and emphasizes the important of

seagrass beds and mangroves as a nursery and a feeding ground for marine organisms.

Key words: merozooplankton, nursery ground, abundance, coastal ecosystem
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215815398 YH1INAeNA 11 a1 ¥uIAafT ¥ 14(1) : 213-228 (2565) 217

99°24°00

7°18’60 =4

7°17°60 |

99°25’00

4 < @ [} a tg {a [ a
a1 ganudledluusnaiunseRaan oI nga (BS1, BS2 wag BS3), UsnauuIngnga

(SG1, SG2 tag SG3) wazvsnaaasaluimemy (MC1, MC2 tag MC3) J1uuaAz U0 3913

A59 (Source: Google Earth on " July, 2018)

MInTIEHToyananauteemily 3
g A0 1) MINATIUANULANAIIVDIAIY
NaINKA1Y AFUANIURAINKAIY ATNYNYY
Winasvesunwasiaeudad uaziasesaandon
Tagldmsinsizianuulsdsiudeyanuuma
1Y (One-Way ANOVA) ﬁ'ﬁﬂiﬂmﬂimﬁﬁﬂgﬂ
SPSS Version 22 (Vanichbuncha, 2018) 2) M5ANH1
ANNFNHUTIZNIANUTAINTAY AsHANY
1a1nN11a18 (Shannon-Wiener index) ANYNYW
Wmmsvewmastaoudaisuilesedaunadon
Tasns v dul sz ans anduiug (Pearson
Correlation Coefficient) HagNATOUANNTUWUT
e Multiple Regression Analysis Tasivuald
ANURAINKAIY AFUANNHAINKAIY ADINYNYY
WSuasvesunasnaeudaidudulsaiu (v)
nazfasedanaademiudindssasy (X
(Vanichbuncha, 2018) uaznisvanguilizaay
UWaIRAOUTATIINYAIAUAIDE19820 Cluster
analysis 287 Complete linkage W3ouuaasnalu

a L4
gﬂﬂlaﬁlﬂuiﬂuﬂiu lLa%']Lﬂi1$WWﬁ§?I}’JEJ Non-metric

multidimensional scaling (nMDS) e Talsunsy
PRIMER v6 (Clarke and Gorley, 2006) LLaUEAINA

Flunsleoslia

au a J
WNAN1IIVYUAZIVIIUNA

1. Fosudaunadon
Taona1iTesedurndonluns e
odahuuenzuosis 3 Unafmsanin
TndiFeaty (3190 1) aAnuaneglusie 2.08 +
0.30 - 3.83 + 1.74 a3 Al auasvesrh 1.08
+£0.21- 2.38+0.70 1NAT QUHI 28.85 + 0.23 -
29.78 £ 0.06 BIFNLFALTE ANUAY 28.80 + 0.21 -
2934 +0.03 psu ANNMPUNTA-LUT 7.47 £ 0.24 -
8.17 = 0.03 wazUSuanan 157ad (0 1.75 + 0.44 -
284 + 035 luTasnSuneans Tiesd)Suw
pnTFIUaT AU NIUAaed 1w (4.99 +
0.59 fiaanfudeans) niadrninluys naun
WaMeIa (7.27+ 0.15 HaanfuAeans) uazuina

Y
=

NUNT18(6.69 + 026 UadNSUADANT) DE1IY

@

HadANNann (p<0.05)

]



218 75815398 YH1INDeNA 11 1ags1%uAaAF 1% 14(1) : 213-228 (2565)

M9 1 Tadedaunadon (AuRdsANUAANAsUINATIIY) BINamedahuanzuos Saniaas

Environment factors Bare sand (BS) Seagrass beds (SG) Mangrove canal (MC)
Depth (m) 3.83+1.74 2.08 +£0.30 3.67+0.67
Transparency (m) 2.38+0.70 1.75+0.26 1.08 £0.21
Temperature (°C) 29.49 +£0.31 29.78 £0.06 28.85+0.23
Salinity (psu) 29.13+£0.08 29.34 +£0.03 28.80+£0.21
pH 8.12 £ 0.06 8.17+0.03 7.47+0.24
Dissolved oxygen (mg* L") 6.69 + 0.26 7.27+0.15 4.99 + 0.59*
Chlorophyll a (ug* L") 175+ 0.44 1.90 + 0.24 2.84+0.35

*ANOVA is significant p<0.05
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Tasn1aruoea lannea lslnanosd lannoa

v = = <
Llﬁgﬁ’J’EJE]‘L!?%EJ%‘L!’EJLWQEJﬁ“lJENTﬂ‘WW’EJ@HJ‘L!

J v 1 ~
HWaINAOUAAINAUIAY (WA 39)
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H J v { ' a { a
5197 2 unasnpeudasuaranud lumsnuluuaasuSNURAANYI (frequency of occurrence, %) U318

Y o 1% [ 1 J o Ju
mﬂﬁammﬁ’mmmuaa INIANT (* ﬁ@ ﬂf,jiJle’OQLLWﬁQﬂﬁ@uﬁﬂ’Jsﬁ’Jﬂ‘iT})

Phylum Taxa Bare sand Seagrass beds Mangrove canal
Foraminifera Foraminiferans 100 100 100
Cnidaria Hydromedusae 100 100 67
Scyphozoans 33 67 0
Polyp of cnidaria 0 0 33
Ctenophora Ctenophores 0 0 33
Nemertea Pilidium larvae* 100 100 0
Nematoda Nematode* 67 100 100
Phoronida Actinotrocha larvae* 33 67 33
Annelida Polychaete larvae* 100 100 100
Arthropoda Sea mites 33 33 100
Cladocerans 100 67 0
Ostracods 33 67 33
Cirripedia nauplii* 100 100 100
Cypris larvae* 33 100 67
Calanoid copepods 100 100 100
Cyclopoid copepods 100 100 100
Poecilostomatoida copepods 100 100 100
Harpacticoid copepods 100 100 100
Monstrilloida copepods 0 0 67
Copepod nauplii 100 100 100
Isopods 67 100 100
Amphipods 33 67 67
Protozoea of Lucifer hanseni 100 100 100
Mysis of Lucifer hanseni 67 100 67
Lucifer hanseni 100 100 0
Penaeid shrimp larvae* 33 100 67
Caridean shrimp larvae* 33 100 33
Anomuran crab larvae* 0 100 0
Zoea of brachyurans* 100 100 100
Megalopa of brachyurans* 0 100 100
Alima larvae* 0 67 0
Chaetognatha Chaetognaths 100 100 100
Mollusca Pteropods 100 100 33
Gastropod larvae* 100 100 100
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Phylum Taxa Bare sand Seagrass beds Mangrove canal
Bivalve larvae* 100 100 100
Cephalopod larvae* 0 33 0
Echinodermata  Ophiopluteus larvae* 100 100 33
Bipinnaria larvae* 100 100 33
Echinpluteus larvae* 33 0 0
Auricularia larvae* 33 67 0
Chordata Larvaceans 100 100 100
Salps 0 0 33
Fish eggs* 100 100 33
Fish larvac* 100 100 100
& - 50
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(v)
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Cluster analysis (N) i8¢ Non-metric multidimensional scaling analysis ()
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NNMIANEIANUTUNUT IAgn13N1A7
Fulse AN anduius (Pearson  Correlation
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AUATIEVMIDADDINYAY (Multiple  regression
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analysis) WuNUSaeenzauazareuilave
= A ' A 2 v A
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4 o
HAZAAYAINNITNTE VYD IUNAINADUTATOE13]]
Wod 1Ay n19ada (p<0.05) vargnlsuiw

a 4 I [ $ Aa 1

naolsWaa (o 1fluilvdetnedNUnalFiavae

2 J o d 1 v o
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a40a (p<0.05) (M54 4)
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' ¢
M3 3 adulszansandunius (Pearson Correlation Coefficient) izmnﬁmmwwﬂqu (number of taxa)

ANVYNYY (abundance of zooplankton) i’ﬁj%‘ljﬂ’ﬂllﬁa1ﬂ‘ﬁﬁw (Shannon-Wiener index) ANYNINNIT
4 v o [ [
N3Z18Y (evenness index) LAY YIAFININVDILNAINADUTA (biovolume of zooplankton) Auave

Faadouusnameuuanz Uy 331 IAn3a

Number of Abundance of Shannon- Evenness Biovolume of

Environment factors
taxa zooplankton Wiener index index zooplankton

depth 0.071 -0.230 -0.335 -0.392 0.587
transparency 0.321 0.256 0.411 0.394 0.725%
temperature 0.427 0.446 0.850%* 0.852%* 0.140
salinity 0.501 0.534 0.902%** 0.892%* 0.153
dissolved oxygen 0.556 0.551 0.925%%* 0.904** 0.342
pH 0.498 0.555 0.958** 0.961** 0.373
chlorophyll a -0.326 -0.217 -0.207 -0.156 -0.683*

* p<0.05, ** p< 0.01

y o o J v o
ﬂ"l§1\‘iﬁ 4 FUMTHAAIANUTUNUTTZHINATHANNAINTAY (Shannon-Wiener index) ARYNINNIINITSINY

4 o o @ o A
(Evenness index) HAZUIAFINTNUDILNAINABUT A (Bio-volume of zooplankton) fuladedandon

a 2 (2 [ [ a Jd
anmmmﬂﬂﬂmmmu% JWNIANT (memwwwammmmwmmﬂaaﬂwnqm (Multiple

A o g a

regression analysis) ﬁuuaﬁmnﬂmwﬁaa (p=<0.05))

Multiple regression model R

Shannon-Wiener index =-0.043 + 0.925 (dissolved oxygen) 0.835
Evenness index =0.046 + 0.904 (dissolved oxygen) 0.791
Bio-volume of zooplankton = 47.47 — 0.683 (chlorophyll a) 0.390

= ¥y L v a
msanyIATItnaadliiiuaugay
t4 a o 9 =
ANYITUVOIVTNVFIBHINIUNANSUDY FIAT
Y
naAaziIFIanNgANANYTAYDINTNEINT
Y ) @ o 21 A1 A o
Here laglFunasnaoudaIteyNusnallnN
o Y]
Qﬂuﬁuyimizﬂﬂﬂiuﬂmﬂ (Department of Marine
and Coastal Resources, 2008; Paphavasit et al.,
a X Y = o
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ABSTRACT

The objectives of this research were to examine the chemical properties of the growing media and the
effect of growing media on growth of lactuca sativa. The experimental design was performed with 4 replications
and 7 treatments in Completely Randomized Design (CRD). The treatments were 1) loam: rice straw: chicken
manure: coconut coir (1:1:1:1) 2) loam: corn cob: chicken manure: coconut coir (1:1:1:1) 3) loam: soybean
residue : chicken manure: coconut coir 4) loam: rice straw: corn cob: chicken manure: coconut coir (1:1:1:1)
5) loam: rice straw: soybean residue: chicken manure: coconut coir (1:1:1:1:1) 6) loam: corn cob: soybean
residue: chicken manure: coconut coir (1:1:1:1:1) and 7) loam: rice straw: corn cob: soy bean residue: chicken
manure: coconut coir (1:1:1:1:1). At the end stage, the pH was 8.02 - 8.34. The EC was ranged between 5.92 -
6.37 dS/m. Total N, total P and total K were ranged between 0.36 - 0.59 %, 0.55 - 1.06 % and 0.83 - 1.38 %,
respectively. When planting materials and vermicomposting tea are tested against the growth of green oak salad,
it is found that the height, leaf number, canopy and weights of tree are different. Treatment 3 (planting material:
commercial planting material) has maximum height, copony and weights. Treatment 2 (planting material) has the

highest number of leaves.

Key words: planting material, agricultural residue, vermicompost tea
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2.4 MIWRTIHTeYA INTITHMIAIALY

1151/59u (Analysis of Variance) uae 1W3ouifioy

1 1 ci 1 Aad Aad

anuuananvesnunaslunaaznssuis Taeds

Duncan’s new multiple range test (DMRT)
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Ugnna 7 @amaaedlin pH 1Hua1eesu lagog

u

Tu395219 8.02 - 8.34 1 llamamnasgui

a A o P
ﬂill?ﬂf’]ﬂ’]iﬂ’]ﬁlﬂ]&lﬁiﬂﬂ’]ﬁuﬂqjﬂ 5.5-8.5

Maen 1 guantianmuaiivesiagilgn

(Department of Agriculture, 2005) N3 1 Tlvh
v ] U I~ 1
04 1u¥195211195.92 - 6.37 dS/m 1ful)arwan
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AU 10 dS/m (Department of  Agriculture, 2005)
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1 o { 1 1 S I 4
MInbasnarua 130 lulesnin 0.5 esidud
(Department of Agriculture, 2005) lag g ﬂﬂgﬂﬁfﬁ

] 1 S < 4

9811529 0.55 - 1.06 11/o51%HUA Uz 0.83 - 1.38

J a3 J o w @ A
1Wosiua @Ay LEAIRInIT e 1

AaaulAMaAdl
Jaaian :
pH EC (dS/m) Total N (%) Total P (%) Total K (%)
Fanaaosi 1 8.20 6.37a 0.37b 0.55¢ 0.83¢
Fanaaedi 2 8.29 6.28a 0.53a 0.82b 1.24b
éx‘]‘ﬂﬂﬁ@ﬂ‘ﬁ 3 8.06 6.09b 0.36b 0.67d 1.16¢
Fanaaead 4 8.02 6.03b 0.42b 0.63d 0.97d
éx‘]‘ﬂﬂﬁ@ﬂ‘ﬁ 5 8.06 6.04b 0.40b 0.66d 1.26b
Fanaaedi 6 8.19 5.94b 0.40b 0.72¢ 1.36a
Fanaaosii 7 8.34 5.92b 0.59 1.06a 1.38a
F test ns . . . .
C.V. (%) 13.72 2.98 19.30 22.04 16.24

ns = MANUUANANAUNWADA

** = gignificant at p < 0.01

Means within each column followed by the same letters are not significantly different at p = 0.01 by DMRT.
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Famaaes anngs (vn)  anuwlu ) anundhansain () deinan (MSu/Au)
YARIUAY 11.08¢ 9.04c 9.00d 43.02d
Fanaaead 1 16.35b 21.27a 18.64a 149.53¢
Fnaaedi 2 15300 11.07b 12.35¢ 187.34b
Fanaaead 3 17.42a 11.09b 17.28b 213.06a
F test kk kk kk kk
C.V. (%) 8.46 14.32 9.21 27.22

** = gignificant at p < 0.01 Means within each column followed by the same letters are not significantly different

at p = 0.5 by DMRT.
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ABSTRACT

Lotus Seed Dehusking Machine was designed in order to continue working after the lotus seed
separating machine. The machine consists of an angle steel frame with two main mechanisms- bucket conveyor
unit, and blading unit. The optimum speeds of the bucket conveyor unit and the blading unit were considered. The
blading unit which allows the blade to cut around the lotus seed to increase the percentage of dehusked seeds was
designed. The blading unit consists of 5 tracks. Each track has 3 slitting blades with 2 mm. above the track.
Bucket conveyor will feed lotus seeds from the Lotus Seed Separating Machine to the blading unit in Lotus Seed
Dehusking Machine. After that the lotus seed will flow into blading unit, which has blades installed in the center
of the tracks. The belt will convey and press the lotus seed to be cut. The husk of lotus seed will be cut and the
lotus seed will be dropped into the outlet. In the experiment, the bucket conveyor speed was set at 4.8, 5.8 and 7.2
m/s and the speed of blading unit was set at 1.3, 1.6 and 1.9 m/s. respectively. The result revealed that the
optimum speed of the bucket conveyor unit of 5.8 m/s and the blading unit speed of 1.6 m/s resulted in the highest
percentage of dehusked seeds at 87 and working capacity was 5.55 kg/h. An engineering economic analysis
showed that it cost 27,359 baht at 640 working hours per year. If the dehusking wage is 25 baht/kg, the payback
period will be 2.5 months and the break-even point of the machine considered from the dehusked lotus seed

weight will be 0.1 ton/year.

Key words: conveyor unit, slitting blades, lotus seed, belt, percentage of dehusked seeds
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ABSTRACT

The aim of this research was to study the efficiency of fermented bio-extract from fish residues by
Lactobacillus casei on growth and yield of Brassica campestris var. chinensis. The concentration of fermented
bio-extract was 1 : 500 (bio-extract : water, v/v) applied frequency three times per week. Experimental design
used Randomized Complete Block Design; RCBD including 6 experiments, with three repetitions per experiment.
Experiment comprises of treatments as fermented bio-extract include (1) formula 1 (fish residue 3 kg + molasses
250 ml +water 10 1 + Microbial Activator Super LDD 2 25 mL), (2) formula 2 (fish residue 3 kg + molasses 250
ml +water 10 1+ Lactobacillus casei 25 mL), (3) formula 3 (fish residue 3 kg + molasses 125 ml +water 10 1+
Microbial Activator Super LDD 2 25 mL), (4) formula 4 (fish residue 3 kg + molasses 125 ml +water 10 1+
Lactobacillus casei 25 mL) (5) chemical fertilizer formula 46-0-0 and (6) control The results found that using
fermented bio-extract formula 2 gave the highest number of leaves, leave length and fresh weight (12
leaves/plant, 37.34 cm and 111.43 g respectively). The means of variance (ANOVA) analysis showed that the
growth of Brassica campestris var. chinensis was significantly affected by all of 4 fermented bio-extracts at a
95% confidence level (p<0.05). The chemical analysis including pH, electrical conductivity (EC), Nitrogen,
Phosphorus and Potassium obtained from all formulas of fermented bio-extract of fish residues by Lactobacillus
casei were pass standards and suitable for use with Brassica campestris var. chinensis to reduce using chemicals

and production costs.

Key words: bioextract, fish residues, Brassica campestris var. chinensis
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qas 1§1ﬁﬁ'ﬂ pH EC Total N Total P Total K OM Na
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gas 1 4.62+0.02 11.1540.02 2.01+0.01 1.15+0.01 1.87+0.02 19.58+0.12  2.14+0.01
qas 2 4.58+0.01 10.25+0.01 2.2540.02 1.74+0.03 2.04+0.14 20.54+0.01  1.95+0.02
gas 3 4.61+£0.02 10.52+0.02 2.15+0.01 1.65+0.14 1.95+0.24 17.14+0.02  1.87+0.15
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M5190 2 (99)

aas 1311'iﬁﬂ pH EC Total N Total P Total K OM Na
(ds/m) (%) (%) (%) (%) (%)

qas 4 455£0.01  11.54+0.03 222025  1.72+0.15  1.88x0.11  18.26+0.03  2.79+0.14

AMIATFIU* 4585 <10 >0.50 >0.5 >0.5 >10 <1

* Land Development Depatrment (2020)
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ABSTRACT

Soybeans are an important economic crop in Thailand. However, the soybean seeds used for growing
soybeans lack quality and standards. This results in inconsistent and weak seedlings after cultivation, which can
be easily destroyed by diseases and pesticides. This current experiment aims to study the effect of seed coating
and seed pelleting using Bacillus subtilis on the germination, vigor, and growth of soybean seedlings. The
experiment was conducted at the Seed Technology Laboratory, Agronomy Major, Faculty of Agricultural
Production, Maejo University. An experimental design was done in a completely randomized design (CRD). The
results of the experiment were as follows. Seeds coated with 0.5 milliliters of B. subtilis had the highest rate of
radicle emergence at 99 %. Moreover, the speed of radicle emergence and speed of germination were statistically
significantly higher compared to untreated seeds. On the other hand, all seeds coated with the B. subtilis and
normal coated treatments gave the best germination rate. In addition, seeds coated with 0.5 milliliters of B. subtilis
still had higher shoot length, root length, and total seedling quality when compared with untreated seeds under
laboratory conditions. Under greenhouse conditions, compared to seed coating and pelleting, seed coating in
combination with B. subtilis gave the best germination. Therefore, seed coating with 0.5 milliliters of B. subtilis is

the most suitable method and recommended rate for soybean seed enhancement.

Key words: seed quality, seed enhancement, microorganisms
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MINONNAARIY B. subrilis 0.5 NaAANT, T8 = MINONUAAAI B. subdilis 1.0 Haaans, T9 = MInon

AR B. subtilis 2.0 Taaang; mMavens 10X.
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M3 4 ANVEIIAU ANVEIITIN HATINAUNET LALLM NUTIAUAAIVDIDUNADI HAIHIUMTIAAD L

< 0 (% @ { ' @ 4 a ua
UDSWONINAATINND B. subtilis Gluemﬁummwﬂu Lﬁ@@li?ﬁ]ﬁ@ﬂiﬂﬁﬂw\lﬁjﬂQﬂg‘ﬂ@lfﬂi

n33335 ' amwvielfUAms

ANNEIAY ANNENITIN NaIINAUNA s adundn

(Glaamns) (Faamnsg) (Faamnsg) (Fiaansw)
T1 123.30b° 127.50 ¢ 250.80 de 1040 ¢
T2 139.20 a 152.33 ab 291.53 b 1053 ¢
T3 140.97 a 161.60 a 302.57 ab 1093 be
T4 14590 a 167.33 a 313.23a 1253 a
T5 14723 a 165.93 a 313.17a 1113 be
T6 118.07 be 152.40 ab 270.47 ¢ 1163 ab
T7 121.67b 130.83 ¢ 252.50 c-e 1200 ab
T8 12240 b 140.47 be 262.87 cd 1250 a
T9 107.07 ¢ 129.20 ¢ 236.27 ¢ 1230 a

Fetest o o o .
CV.(%) 13.07 24.07 9.19 11.07

6 PANUUANANNUNNADAN p<0.01

<3 1 < 3 3
'T1 = wdaulan, T2 = M3masumaaalIs CMC, T3 = MINONINAAAIY Calcium sulfate, T4 = MIIAADVINAA

a aa <} A aa <]
&8 B. subtilis 0.5 Jaaans, T5 = MIAADVINAAAIY B. subtilis 1.0 Uaaand, T6 = MIAA0UNAAAIY B. subtilis

a aa < a aa I a aa
2.0 aaans, T7 ZﬂWiWﬂﬂli\lﬁﬂ@s{’Jﬂ B. subtilis 0.5 yaaang, T8 =ﬂ1in)ﬂl,1Iﬁﬂﬁl’JEJ B. subtilis 1.0 4Uanaag,

< A aa
T9 = ﬂ’]iW@ﬂlNaﬂﬁ}fJﬂ B. subtilis 2.0 HaaaNT

2 @ 1 @ v A v A 1 o an = 1 = as A
f)mgimqnu“luﬂaauummﬂuumwmmﬂmqﬂummn@ Llﬁﬁmmﬁmﬂ“ﬂaﬁliﬂﬁl’l‘ﬁ DMRT % p<0.05

4. maldsunlasmswdadvinvesdundinn

v
[

1118049 HAINITIAABVUATWANINAAIINAL

=
Bacillus subtilis °luamwneumam

4 4
ioasavdounistdasunilasnas

wigAy TavesaundinunaoanaunIznago

' <
Gluﬁﬂ']Wl%@ucnﬂa@\?WU'J1 ﬂ’]ilﬂﬁ@ﬂlﬂaﬂnﬂ

Yy

FEnsianuenddu nazhminaaddudfiaa
33m359Uq daunsaavaernmiinuras Ry
WU MTIAAOUINAARIY B. subtilis 8731 0.5
Haaans ANINNNMINONNAATINAY B. subrilis

an 4
NAITNT (A13199 5)



276 715815398 YH1INNDeNA 11 1ags1%0AafF 1% 14(1) : 266-281 (2565)

H Y kY Y 1] 1 %
519N 5 ANVEIAY TNHTNAadY 1Az TNHITNUTIAUUDINUNAD HAIHIUMTIAAD VAL N NNAATINAL

B. subtilis 119931000190 Weasvaau uannisaunaaod

n55135 ' amni3oUNA[DY

ANNYIAY WHNaAAY dvTnudady

Glaamns) (Glaamns) (Fiaamnsg)
Tl 62.57 ab’ 7223 ab 878 a-d
T2 66.80 a 7443 a 930 ab
T3 55.97b 6250 b 963 ab
T4 66.90 a 7410 a 977 a
TS 6597 a 7303 a 930 ab
T6 65.90 a 7470 a 910 a-c
T7 40.13 ¢ 4527 ¢ 783 cd
T8 44.47 ¢ 4603 ¢ 824 b-d
T9 38.50 ¢ 4240 ¢ 757d

Fetest o . o
CV.(%) 8.89 10.91 9.81

6 PANUUANANNUNNADAN p<0.01

<3 1 < 3 3
'T1 = wdaulan, T2 = M3nasumaaalI8 CMC, T3 = MINONINAAAIY Calcium sulfate, T4 = MIIAADVILAA

a aa <} A aa <]
&8 B. subtilis 0.5 Jaaans, T5 = MIAADVINAAAIY B. subtilis 1.0 Uaaand, T6 = MIAA0UNAAAIY B. subtilis

a aa < a aa I a aa
2.0 aaans, T7 ZﬂWiWﬂﬂli\lﬁﬂ@s{’Jﬂ B. subtilis 0.5 yaaang, T8 =ﬂ1in)ﬂl,1Iﬁﬂﬁl’JEJ B. subtilis 1.0 4Uanaag,

< A aa
T9 = ﬂ’]iW@ﬂlNaﬂﬁ}fJﬂ B. subtilis 2.0 HaaaNT

2 @ 1 @ v A v A 1 o an = 1 = as A
f)mgimqnu“luﬂaauummﬂuumwmmﬂmqﬂummn@ Llﬁﬁmmﬁmﬂ“ﬂaﬁliﬂﬁl’l‘ﬁ DMRT % p<0.05

S A

I & A~
Bacillus Lﬂuﬁuﬂiuﬁf}aﬂl@ﬂllﬂﬂﬂl gny
= d' d' = a a 1 a
ﬂ?iﬁﬂ‘HWiJTﬂﬂq@] Lu@ﬂﬂ?ﬂﬂﬂizﬁﬂ‘ﬁﬂ']waﬂ!ﬁill
a a = A d'cs ) v
ﬂ']iLﬂﬁﬂlul,@‘]JTmﬂl@ﬂW"ﬁiuW%V]Nﬂﬂ?NﬁTﬂﬂJﬂ’N
Lﬁi‘]s@ﬁi] (Widnyana and Javandira, 2016) ERIEIT
I £ = ' o =
LﬂuﬁWiﬂﬂﬂQVI‘ﬁ“ﬂWQ‘lﬂﬂWW'i'Jllﬂ‘UW]ﬂIuIaﬁlﬂ"li
A [ v J =
ADULAZNITWDNINAANUT TﬂfJMWﬂﬂTi'ﬂﬂﬁ'ﬂﬂ
[ 1< @ § 1 @
WENfﬂi@'liﬁﬂﬁi‘)ﬂﬂfMﬂ']WLjJaﬂwuﬁﬁllﬁﬂﬁ'Nﬂl!%\?
a o Y o dy
ﬂ”lll"liﬂ'Jﬂ"liﬂ!Wﬂhlﬂﬂﬁu
MInwanmsnaaedlugnmiesljians

< ' % 1
Llﬁ$ﬁﬂ?WL%ﬂuﬂﬂﬁ@ﬂLlﬁﬂﬁclﬁjlﬁuﬂfJ”IQ"D’ﬂL%“L!’J”I

A < . 1 @
’J%ﬂﬁW@ﬂLﬁJaﬂﬁ}’Jﬂ Calcium sulfate 393UNU B.

7. a ' o 9
subtilis UliJiJﬂ’]’”Jl‘V”J'lgﬁu@]ﬂﬂ]iu1u]1%lﬂu

A

a, o <3 @ [ gﬁ g
AMIonTzAUfUAININAAN U UMAD Wall
d' Y a wua A
Woeasdvaeuluninieliians nsndou
S 0 @ = A
WAATINNY B. subtilis Im3silasundlasyesnisee
=t J < 1 ax
A510 LazANNIENANINNIUNAAaT LagItmMs
<3 [l o <
NOMNAABENNFALIYN TABRNIZASIAADUINAA
Y Y
@8 B. subtilis 9931 0.5 Uaaans (T4) naiimsly
< A =
Carboxymethyl cellulose (CMC) tHUa151na0Y ¥4
I v 7 ~ (Y] a
cMC lueyusivaglaananaa1nsIsusa
< 4 ' g "oad
Wuarsndeuloag lugihifluusuilauazin

<3 @ ' '
LEUNIELIN Lmzﬁmﬂwﬂuuuuwm UaauTnasany
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‘nglﬂivgljﬂlw (Khorasani and Shojaosadati, 2017,
Kangsopa, 2020) 39711% cMC fiunumdingy
Wudanaraim B subitis 1aa ldduwda
(Ashraf and Foolad, 2005) ¥hl¥fiudanunaesgn

a

' Yy A da . '
WoRuRIaIIANOUNT B. subtilis DE19UIULIAR
1 <3 & 1 an <3 A~
PYIDU LUAA FIANAIINTBNITHONIAR NI
[~ 1 % 1
nansnaaeLand iU Inavaui1enents
0 uazmIni gy Invesdunainuniesodn
@ [ I axt 1 Y <3 Y
Fau Tagmsnonwaaduismsieuanaie
3 o Y 3 A 1
aswenwansui Iinaalauianazgilsia
wasuudadly (Taylor er al,, 1998) Falums
9
. & o
nAapIl 1Y Calcium sulfate 1iuiaguon uazld

Y

I @ 4 o 1 <3 4
cMmc Hutagiszau e l)veumaanug
o A ' an I o Yy 4 =
DARDOIHIUITMINONIWAR T IHIuaaNeNll

2 S <3 1 ad A
vinalvguutasiaNuIIaNINAITNITIARY
< I 4
waa Tagmniz CMC  Wueyiiusveusag lad
yiianie TagTuanavouwag ladilsznauaie
NUI8808UD 4 D-anhydroglucopyranose WUFOUAD
] a Y . Y
nudueee1uUBUaY (linear  polymer) A2
@ o I U
WU B-14 glucosidic 111 Insearailusraum
2 o Yasy I A
(Rowe et al., 2009) 3301911 1HIBMTWONNAAL
HATAYIIIABNITTURIUVDIDONTIIY LA
Y
Y 4
Anury Tagarswonvz llgaauglulns lnd
. A g o ' = 3 ]
(Micropyle) NI UA1HUINITAATNUI1VDIND
A A A 2
maam"lmqsa (Chanprasert, 2010) U9NINNY

. A1 g S @ o Y 8 o Jo
Calcium sulfate ﬂﬁ@ﬁuluaﬁﬂ\?ﬂ’ﬂ?”uaﬂwu‘ﬁﬂj

A Yo tg a 9 '
maed Id5uanusumIauANudeInIIaens
= ) Y < @ a Y 9
swnvouuan 1 lindagaduesndgioulaios
liifioaneAonszUIUNTIONUBIUNAARUTA
A S & A 0 q 9 ¢
maes nazilunildluaung i Ifivaduuiys
) .
ummmaﬂqmul?mamw (Chanprasert, 2010) 9
o Y a < v d 1
duna ldnamsdsyiunganimudaiugiznun
as < @ < ' 1
BMINENNARIZ WL AN UL VDANAAIININAT

'
o o

an A g a ¥ o0 ¢ A QoA
NITAADULNAR DNNAUUAAWUT AHaoUTUNY

Y

%:I a I ]
W1du A swentuane1linanon1sas auy
zi‘ a o =2 a A d?
ANUTFUAUANVT DU TUAAMIIANIUUBINTA
v a A g a ' = Y
TufudaseMiunyaowaa Jaaulumsaiie
oA s °
anudomoasideuaa uazyin v lassadialy
Y aly Y 1 <3
Tnaewasoradnd 18 lugeszeemanuazau
A < .
ANUFUVDIUNAA (Priestley, 1986; Chanprasert,
A A A < ) .
2010) LWONMTUINTIAQOUINAAAIY B subtilis
o a aa = o Y <3 o IO
9931 0.5 Uadans (T4) Uwa lwdaiugon
<3
Aol Awgen AN UM 0N LagANgY
Y Y A 4 Y a ua
voadunaansluanmreslfianmsuazanin
A 1 ad A 2’1 cg’ A
(FOUNARDININNINITNITOUS N9HHDIIN B.
subtilis AIWITONAN 1-aminocyclopropane-1-
carboxylate (ACC) deaminase IWOAIUAUTEAVLD
nau Tasvzinamswinaiy ACC udanlaoulyl
I . A Aa 1
15l a-ketobutyric  tazuou lueNinanons
1 A <
AUATUNTIONVOIUNAR (Arshad er  al., 2007;
Glick et al., 2007) A9ANADIN Junges et al.
' A 3 9 . o Y
(2013) WUNMISIAAOUNAAAIY B. subtilis 11N

4

< Y = = 2 a '
Lllﬁﬂ‘w‘L!‘flﬁll1’31‘1’\!@Nﬂ?WNQ@ﬂﬂN1ﬂ"UUﬁJ1ﬂL@I3\I aIu

q

@

[ 1 < o
Martinez et al. (2013) 31891471 MILFIUAANUT
A ) A s 3 4
VIVBINARIY Bacillus asaiiulossuans
5 = 1
30NV 5-6% INAN ABNT Tu ef al. (2016) T1991U
A a 1 <
WNAYI NISIAADUINAAAIY B. subtilis  SL-13
o 2 o @ A 2
AWNTDINTTAVAINDNUDUNAAWUT oI
28.74%
y A < o
WBNMTUINMINOANAATINAY B. subtilis
o a aa Y I
9051 1.0 (T8) uaz 2.0 Uaaans (T9) uaaalimu
o 1A P ¥ o Y v v
Farau Inmsalasunilasvesitminueadunan
A X ~ 2 < & vy
gunnIuINaN Neimswenwaa umsveu
3 Y 1Y) 3 9 .
WAARIGTIANONTOUS) 1WAARIY Calcium  sulfate
o < ! 4o o A
e ltwaanentnundwmsuly B. subrilis fa'li
[ < < A 9 a d' 1 Aan
futwaaounaedld ludSuaunuinniiisag
3 o a o
naouman 39 175 naives B, subrilis aa' i

9
Y v

< Y 1 A < J Y
lllﬁﬂhlﬂiJWﬂﬂ'Nﬂ”l'iLﬂa'ﬂ‘]JnJﬂﬂwuﬁ JUUIINKWG
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<3 1
MInaaodwaadlifiuI USinaves B. subsilis
d’a [ < d' ] =Y 1
naaldsuwaanriunswenlulsuianinnii
ax A I (= 1 I
Fmandeuwan lulinansgnuaeauninman
v J e {a Y <3
Wug wonnnil B. subilis Nan Truwaaluil5inw

[ <]

= aa A ] F)
3J1ﬂ3JIE]ﬂ1ﬁ§E]@]“I)”J¢]ﬁﬂE]§ uma@%anumum

a

2 2 = oqu9 o v g
VU EU\TVI']G],'H B. subtilis Vlﬂﬂ"lﬂﬂﬂlilﬁﬂﬁ']iniﬂ

7
pongNIduaIuMIs YAy Iavesdunal laiiy

v

g =) % o
PINVUINAY 1Q8 B, subtilis 690 UNVINT 1A 1Y

o

[ 4 [ a
ANM50FUATIZH Phytohormone  1UNGN 00NTU
vwetsaay uaz lalalaiy ANUNUINAMS

v
NTLAUNITIONTIN TINNITUATURAIUINIGTNS

a a

wiAuTavesduna (Glick, 2012) laauinna
< 1 . . 2 A
waala Tasmn Indole-3-acetic acid (TIAA) 91
o Y a a a A A Lg
v Iiineamsnsgay Tnve sy Tag
A 1 o o Y Y Y YA
ASIANNITHUUFAAVDIB1AUVBIAUNA 1Y En
A 3 a
VUYAANUFIVUIINAY (Zaidi er al., 2006)
dy v o Y A Y a ~
ueNINT IAA daihntnnnszqumasgynae
A [ YA g a [ % A g A
S1IANST T AN N URITUR T NNYY Laginy
ANUANID TUMIAUABITIN01¥1T (Yang ef al.,
=® o Y I o S U A A
2009) M IHINAAWUFOUNADINHIUNITHON

I 1 @ = =
WAATINNY B, subtilis Un15s)asunilasueq

Q' g a g

¥ v Yy Y A 1
MDA UNANZIUUNNAY UBNIINTNL
eumMITindaas unses gy Taveaiy
Tasmsasalulasouly  Bacillus OSU-142 %4
AWNTNUNARANVOIV1IEE YT waginuy
v 4
TRNUNIAVY (Cakmakei  er al., 2007) HAZWAI
A X
FINUMIAVVUYDIANNENIAY LAZAINEIITIN
@ [ < Iy
YDIAUNGIANNIANON HAINTTNONIUAATNUT
SINNUY B. subtilis CC-pgl04 (Rekha et al., 2007)
A A4 < A Yo v
WoNINI iBaaNZIaINA 1A5 UNTANAIY B.
subtilis (EPCO16) WU1 M3 a s Invesdundd
A X Ao o w A A ) 2 Ay o Yo
mnduegihisdnydofounumani lildru
Y
N13AQN (Ramyabharathi er al., 2013) ANUUIINKNA

= y 3 A < g
mInaaevsudasliiuIImsinaeuuanilu

a o a [ < o d
s B subilis W@ lUduwaaiuga
1 ad <3 v Jd A Y o

WINNINITMINOMUAAWUT BNNIGIT U150

duaiumsitenuazmssgay Tnvesdunding
A Yt 2 a
wiaed ladmnIunn@y

Vv
[ Y < 1
auiuInHansnaasnaasliiiuI

ax A < o J o 2R
ATNMTAADULNAANUDTIIUNY B, subtilis‘ﬂﬂlﬂu

a

@

a { 1 @ <
’J%f‘ﬂi1?]L‘VTJJ1$fﬁJﬂ@ﬂWiﬂﬂigﬂﬂﬂmﬂWW!NaﬂWl&ﬁ

J

o A 1 an 3 o
DAUNADNNUINNINIDTNITWNONINAANUT

q

agl

J

<3 o
VNHAVDINITIAO VLA NONINAANU
AUNAITINNY B, subtilis TUBATINUANAIINY
udnhunzasndougualuanimadou
1 Y] Y A < Y
uanannuansoalldn msmaeumaanie

= A

B. subtilis 31 0.5 Jaaans UN1590n51nANgAND

a

3 9 an

99% AIUMIAAOUNAAAIY B. subtilis NNIDNT
A < = [ = = aa

HazMINAUNAATIIEREITANNIBNANA
1 aa d’ = v ady

wazuana lunnadadleTeufeunuisns

4 1 < @

DU FIUMTIAADUINAARIY B. subtilis ORI 0.5

Jaaans UANNIAU ANEIIIIN LAZHNATINAY

A

AFIANIANI AT UANA1IIUNIIA DALY
~ [ < 1 A
Wisuneunuwaaanlensrvgeuluanin
woellfian1s daunisasvaeuluaninizou
1 A I ~ 1 =
NAABINUI MTLAADUINAANEIDEINAYI NI
< = 1 = A 3
NONINAAINEI081UAYI HAZNITIAADLINAANN
an I = [ ~ =
I5MT AN INOANAANEI0E1UAIITAINIBN
1 1 aa d‘ =) %
mnnIazuana N luneaaadoseuneuny
as A U A <3 Y
AFNITOUN FIUMSIAAOUINAAAIY CMC, B
subtilis NOA31 0.5, 1.0 1Az 2.0 Jaaans YA
Y 3 @ v 1 A o
AuLaz I IMINAAAUGININNIITNINONUAATD
ant [ [l [ o aa o <
FBmsua linuanuuanaranuyluneadanuwan

[ I~ 1
Auwaaan
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