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Effect of Temperature on Antioxidant Activity in Mulberry Leaf Tea
and Mulberry Leaf Tea Powder Production
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Abstract

The objectives of this research were 1) to study the effect of drying temperature at 3 levels which
are 60, 70 and 80 °C on antioxidant activity of mulberry leaf tea for 1 hour 2) to assess sensory quality
and overall acceptance 3) to study mulberry leaf tea powder production 4) to evaluate the shelf life
of mulberry tea and mulberry leaf tea powder. The results showed that mulberry tea was dried at 60
°C when analyzed for antioxidant activity by DPPH assay, had the highest activity of scavenging DPPH
with ECy, was 162.95+4.95 mg/ml, while 70 °C and 80 °C were 193.42+10.07 and 256.17+7.68 mg/ml,
respectively. Moreover, overall acceptance quality of mulberry tea was dried at 60, 70 and 80 °C were
like slightly. When storing mulberry leaf tea products which was drying at 60 °C for 3 months, it was
found that the moisture content after storing for 0, 1, 2 and 3 months were 3.71%+0.06, 4.17%=+0.04,
4.45%=0.07 and 4.55%+0.36, respectively. The total microbial were 3.8x10% 6.8x10°, 7.8x10° and
8.5x10° CFU/g, respectively. Salmonella sp. and Staphylococcus aureus were not found. The results
showed that when mulberry leaf tea product was stored at room temperature for 3 months, it was
still safe for consumption according to Thai community product standard on dried mulberry for infusion.
Production of mulberry tea powder products by freeze-drying, this study concluded that it is possible
to improve the formula of mulberry leaf tea powder for future studies because mulberry tea powder
was stored for 3 months, it was found that water activity was not different (p>0.05), which was in the
range of 0.22-0.30. The total microbial when stored for 0, 1, 2 and 3 months were <10, <100, 3.2x10°
and 3.8x10° CFU/g, respectively which according to Thai community product standard on instant mixed
herbs drink.

Keywords: Mulberry leaf tea, temperature, antioxidant activity, mulberry leaf tea powder
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Table 1 Effect of drying temperatures of mulberry leaf tea on DPPH radical scavenging activity

Temperature (°C)

Effective concentration: EC,, (mg/ml)

60
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80

162.95+4.9%
193.42+10.07°
256.17+7.68°
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Values are the mean + SD (n = 3)
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Table 2 Effect of drying temperatures on the sensory quality of mulberry leaf tea

Average sensory score

Temperature
O Color Odor™ Flavor Overall™
60 6.20+1.84° 5.62+1.68 6.16+1.13° 6.52+1.58
70 6.52+1.60° 5.60+1.81 6.22+125° 6.53+1.74
80 6.44+1.52° 5.68+1.85 6.14+1.57° 6.60+1.84

Remarks:
" Means not statistically significant
Values are the mean + SD (n = 3)

*® Means with the different letters in the same column were significant at p<0.05

Table 3 Moisture content and microbial quality of mulberry leaf tea at different storage periods

Storage period  Moisture content

Microbial count

Salmonella sp. S. aureus
(month) (%) (CFU/g)
0 3.71+0.0%a 3.8x10° nd nd
1 4.17+0.0°b 6.8x10° nd nd
2 4.45+0.07° 7.8x10° nd nd
3 4.55+0.36° 8.5x1%3 nd nd

Remarks:
nd Means not detected
Values are the mean = SD (n = 3)

* Means with the different letters in the same column were significant at p<0.05

Table 4 Water activity and microbial quality of mulberry leaf tea powder at storage periods

Storage period (month)

Water activity™

Microbial count (CFU/g)

0 0.22+0.02 <10
1 0.25+0.01 <100
2 0.27+0.04 3.2x10
3 0.30+0.04 3.8x10°
Remarks: ™ Means not statistically significant
Values are the mean + SD (n = 3)
ﬁ?ﬂwami’“ﬁﬂ fuunzanlunsourlundeude 60 ssrmwadua

danguslaaeanidlunisuslaavlunieude
nslasuansidvsylevdanelumien Wy asdu
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Wunan 1 99l Dugnumpiifivhlidnstasiviluvaiou
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Abstract

The objective of this research was to compare farmers’ levels of cognitive conception through
video programs produced by using three different presentation techniques: (1) Objective camera angle
(2) Subjective camera angle (3) Point view camera angle.

The randomized pretest-posttest control group design was used in this study. The model groups,
resulted from a sample random sampling, was comprised of 120 farmers from Sansai district, Chiang
Mai. The respondents were then divided into three groups of forty members. After collecting data by
interviews and questionnaires, statistical analysis was conducted to determine ranges, mode, percentage,
means, standard deviations, Chi square test, t-test, F-test and Lest Significant Difference (LSD) test.

The results of the study shown that 1) the cognitive learning outcome after watching the video
program of the 3 groups of farmers was significantly different higher than before. The cognitive learning
outcome after watching the video program of the 3 groups of farmers was significantly different. It was
found that farmers who learned from video programs using Point view camera angles had the highest
learning outcome followed by the video program using the Subjective camera angle, while the video
program using the Objective camera angle had lowest learning outcome. When comparing means of
each group, it was found that means of farmers learning outcome from Objective camera angle were

not significantly different from those in Subjective camera angle (p<0.05). Means of farmers learning
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outcomes from Subjective camera angle were not significantly different. And means of farmers learning
outcomes from Point view camera angle were significantly higher than those in Objective camera angle
(p<0.05).

Keywords: Video programs, camera angle techniques, learning, farmers, Sansai district
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W Ing vilsdediun warllngansiunumdesuin
TuGeanisdoansnisinuns Snifudessnvesnis
SBNUNANSANYIRNY MsBouvuulasadn ey
Whvsnefifeauddsmu udlidieme ez lUUTRLS

drudeyana unazuinuiuguassaogiane
Haymirenmsddsdesunisinunsvennuasns waz
1NMFIoves Intaratat (2004) WuinFevaseud
uinisarenaamalulagsedudiua (\Nenseua)

' o

fAfnadidgymidalassadieesguiduinisinfimdsau
$1n wargluvunsdeansvendmiififuuuy
Mufer Wy WBeuBeu GonUssqu wazinaziden
doanstmarsnisinuasuazmaluladlml q fu
InwAINsAisIIendoinunsnselvy daillenags
lumseonsuneassuinnssulmi o
fedulunsnuadsiifumsainsdonisaon
ﬁﬁ’uﬁﬂﬁayjaﬁﬂszﬂauﬁm 2N, AUsENaY, e
HAnlugULuy DVD-ROM wagiiiauarumnalnsviel
Weviauslvifuinumsns wazSsuiiisusuuuunis
Sudumeulussduszneuteses Fausuifiuogitin
msausluguuuulafiagsihliiAnauaula and
waiinnszuIun1sseusla

L4 ad

aUnIaULAZIoNIT

anunvinisAnwluasitdfesnadunsie
v o a [ =R VI = = %
Janiageddmi FellasTounusznousITnnienu
mMsnunsissesay 22.03 Melldnvazluiuisne
o = 5 o IR 74 a o
dunsrelivenun 12 dua 125 vyiiu 49uiu
Usgnsnaruayseann 114,845 A 311UASISoU
M9vun 32,077 AFA59U S1UIUATIZOUNTINNISINYAT
7,066 AFITOU lnggideinisduiiegisuuunaty
Jumou (Multi-Stage Random Sampling) tiielsla
naufeE 120 ATIEeN BeIsmsdudegnlyly
QU LCLEAD!

Jupau 1 quiuasesay 40 NVIaviUA 12 fdua
MEIBNTduegede (simple random sampling)

Jupoui 2 dungiiuiesar 40 ¥awiua
Tudumoudn 1 Medsn1sguetnedie (simple random

sampling)



g P | %% v R

Junaun 3 gunyiiuiesay 40 Yoy
Tudunauil 2 meTsn1sdusgnsdte (simple random
sampling)

Junouil 4 guasiseunlilunisnaasives

R g al' ° U A Y ad
wyjthuludupeui 3 91w 120 AFATeU MEIEN1S
duegnadng (simple random sampling) (§1u3u

o A R g aa'
ATIounynInsvesmyUuluduneun 3 qu 120
15078 2,460)

Junaun 5 dungudiegisadlumiiennass
(random assignment) fE33N15dUDE19418 (simple
random sampling) el

nauyl 1 nguaIuAy 18MSIaTiFrUnlELundes
WUUBOULANYIN (Objective camera angle)

AU 2 e SIaviFldLndoswuuguRniin
(Subjective camera angle)

nquil 3 emTIaviAlAldyundeswuunesd

29937 (Point view camera angle)

w3asiialunnside

msivelundstifunsise B meaosldinus
LWNUNITNARBILUY randomized pretest-posttest
control group design Fafldnwassad

R O - 0 Control group
R O X 0O, treatment 1
R O X, O, treatment 2

Tnerasewenldlunsidunseiilaun snensiavia
ABNTUADTTLANAN LUUADUNULAZUUUNAHDY
feasidunmalull

FeMSIAAUNlIyunae w19 uE 09
“MaideuyonNzaIUgR” ANeY 5 udl 1w
3 90 Faudazyaiinatalunsliyundosiuandiaiu
Gh)

a Na v gy 1% =

Y1 1 e IaviminlimndeuuueeuRniii
(Objective camera angle)

cl' Na v cag v 1% o =

Yl 2 enSIaviailduunaesuuguRniin

(Subjective camera angle)
= Na v fal Y v '3 a

Y7 3 eMTIATAmIlLnaeuUUNeLeN T
(Point view camera angle)

WuuAR U TIUT IRy atuguueUsEnIs
VOUNYAINT
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WUUNAROUNITREUSVRUNEASNS (WuUUsif)
1lDIVTINATUUL 2INANTNARBUIINUUUNARDY
nanseudAunvsiderennuning wlseendu
2 Ypfe

Yafl 1 WUUNARDUABUINIINTIAVIA
(pre-test)

YATl 2 LUUNAABUNAITNIIENTIATIAL
(post-test)

mafiusiusaudaya
Tumsifeaseiliivuneunazisnissiusiudeya

Mvuanguiiege Iagldign1sduiegiauuy
Multi-stage random sampling wa3gunguves
inwmsnseantdu 3 nau nguas 40 au (afausn) 1y
Funeuuuy Simple random sampling GHIGIPRIEER
fildadlumiiennass (Random assignment) @313
i3eadle Ao emFIAviminNe 5 WiF Fade
BouBes script auwadamslduundosiiunnsisiu
muinguizasd naaeulaIosdeniendnviuuy
nAFOUIA pre-test WAz post-test NAaBUAUNGY
inwmsnsiililingunnasaaie

mefeadiiiduife dmaasuuuisudio
2 ﬂ&jwﬁuiﬂ AN15TARANIITNAABINBULAENES
(Randomized pretest-posttest control group
design)

\Audeyangusegsfiguldiiesiusiudeya
fugIu LATVIAABUMNTBUNAININBUTLTIENTS
vt (pre-test) Foa “nsidvusemuzaeRUSH”
wionmmnefunailevumemsiaimiluiunagou
gnad damsiiuadiitmunszeznamdmnnaaon
AN3NBuTNTIEN1TIATAY (pre-test) 1T 7 Tu
wFntu 7 Yu Setudunmeaedlaglfinunins
nnguldsusensiavaidinsfusaudazaie
fvuslvienadiar 5 ey wagyhuuunAde U
5189n153A9AY (post-test) Wullndavuiasaunan
surmdeya (Azuuw) Alduieneimadaeuiile
nIIEUALNAgIUADLY
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nMsnseideya
snudeyaiiléainnisdunival uaznis
NARBINTANUINVLSEUFLIAE 9 VBIFIUYST We
Unisianeuiames mﬂﬁf’uﬁ%ﬁumﬁmwﬁ%ga
selusunsudnfagdiionisidemsdenuenans
(Statistical package for social sciences; SPSS/PC")
adandlunsiasest Idun 1) Sevar ile
wanuasmivesteyaNugILUIUTENMTTEUNYATNT
wardoyadINNsduAYalAUARLALYD LN YATNS
PfldosensIasiag 2) Afide, Fuiley, Aade,
Adudsnvunpsgu Wedawnltudigaunan
TANINTLBVDIALUUUIINHANITNAGEY UALAIL
Anwiuveanunsnsitnesensiavien 3) laaunas
(Chi-Square) \ieNAAOUAILLANAINTENINNANE
vi3ednduvestoyaiiugiuusssnsveanunanslu
usiazminEnAAes 4) F-test LiloVARBUATILANGNS
staliuddynsafiivosnzuumade nansBoud
YDA 3 N 5) t-test LilBVIAABUALUANANS
YDIALUUUHANTSBUINOULAENAYNTIINTIATIAY
6) LSD (Least Significant Difference) \evnaeuay
uanAneE Tl AynsadAfisedU 0.05 TesAzuLL
lAransBouivaunynsnssTIiangy

a v = L4
NENTIIYLLASIAINTE
HANIIITEUSVINBATNIADUYNITIBNTIAN AL
(pre-test) ¥4 3 ngu

' da o edgy v =

nauTeMTIATIALTldyINdoLUUBRURNTIN

(Objective camera angle) faglunlagaaviniu 5.43
AT NAUIIENTIATIATE INdoaLuuFuLRnTv
(Subjective camera angle) inzuuulaaeliify 6.43

ATULUY NENTEMTIATIALH o UUeEdoeT)
(Point view camera angle) fiazuuuiadawiniu 5.78
ATLUL NHANTIATIZINERANUI AzuLuLRde
yosfiugumufifuituFesnadeusenuzaias
WusR e 3 ngu laduanenafumeadd (F = 2.79,
p<0.05) (Table 3)

NANISIIEUSVIINBATNIADULASNAITUIIENTT
AnviAL (pre-test/post-test) Tuudazngu

nauEMsIRTAiTldundeauUssUNTiN
(Objective camera angle) fiazuuuadsnousy
MR (pre-test) Wiy 5.43 Tazuuuinids
NAIWNTNENTIANAY (post-test) 10.85 ASWUY WA
dlowSeuisunsuuuiisans (pre-test uay post-test)
wuihdauuanenstuegnaitodfyBomneada (t =
10.99", p<0.01) (Table 1)

ngusemFIavmiAldyundesuuduaniin
(Subjective camera angle) flavuuuadenouy
S1eMFIATMI (pre-test) Wiy 6.43 Tazuuuinds
NAINTNENTIANAY (post-test) 12.27 AZLUY Uy
dloSsuiisunzuuuiteans (pre-test wag post-test)
wuihdanuuanestuegaitudfyBomeada (t =
14.35", p<0.01) (Table 1)

nausemsIAmiAliundeauunesdooia
(Point view camera angle) flavuuuadsneuy
MR (pre-test) Wiy 5.78 Tazuuuinids
NAWUINENTIANAY (post-test) 12.70 ASWUY WA
dlowSeuiisunsuuuitsans (pre-test uay post-test)
wuihdaruuanestuegnaitodfyBomneada (t =
21.57", p<0.01) (Table 1)

Table 1 An average mean score and standard deviation of obtained scores of the farmers before and

after watching the video program

pre-test post-test
t
X X SD
Control group 5.43 1.60 10.85 2.48 10.99”
Experimental group 1 6.43 2.18 12.27 1.70 14.35"
Experimental group 2 5.78 1.94 12.70 0.72 21.57"
Total 5.88 1.95 11.94 13.00 19.45~




HANISTEUSVIUNYATNINGIYUITIBN1TIAN AL
(post-test) Tuudazngu

ngusemMFIAvimiRldundouuesuaniiv
(Objective camera angle) Sinzuuiindewiniv 10.85
AzlUY e TIRTmidldmndosuuduandiv
(Subjective camera angle) finzuuuadawiiu 12.27
AgLUL NNTIIMTIAvimIRlTundeswuuwesie oY
(Point view camera angle) finzuuuadswiniu 12.70
AZIUY ANKANTUATIEINERANUT HAMTFeu3
vounuAsNILTIOMIAVImIa 3 ndu Tnai3ou
ieunnezuueasIdiuhs e TIavimie 3 ngu
fianuuandnafuegraivedfydinisadd (F =
11.76", p<0.01) (Figure 1) uagiilonaaouanauansig
Aruuuadsly Wwiiazeene Least Significant Difference
(LSD) (Table 2)
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1. nausemsIaviminliundeauuduanii
(Subjective camera angle) fuNgusILNITIATIAL
Aldyundesuuunessioowdn (Point view camera
angle) finan1sBeuiiliunnsrefumaadia

2. ngupeMIAmAldyundesuvunesd
2032 (Point view camera angle) dAzluuNa
nsi3eudganinngusenisiavimiiliyundesuuy
oaUN7N (Objective camera angle)

3. nguemAimilindeuutuanin
(Subjective camera angle) ﬁﬂzLLuuNamiﬁau%
gsninguemamiildyundeuussuniin

(Objective camera angle)

Table 2 An analysis of one-way variance of the learning outcomes score (post—test) after watching

video program

Source of variance df SS MS F-Ratio
Among groups 2 75.11 37.56 11.76~
Within group 117 373.68 3.19
Total 119 448.79

NAAIIYDIAZLUULAAYNDUYNIIENISIANAY AU
a o Na v ¢ .
AZLUULRABRAITUIIBN1TIANAY (Differences)

luusiazngu
' Aa o ey v v =

nauseNTIATALAldINndesuUR RN
(Objective camera angle) iRzl UUNAA9LRA8LINAU
5.42 ATWUY NHUITIENITIATANALTINNdoIuUY
Futaniin (Subjective camera angle) dAglulHanI

q' Y ' Aa o cag v

WABWINAY 5.84 Azlul NaNIIENITIATIALNLY
guﬂﬁ@ﬂLL‘UUW@&ﬁ@@W% (Point view camera angle)
ATLUUNARINLRABLYINAY 6.92 AZIUY

PNNANTAATIEINNEDANUT AZLUUNAFN 2R
VOUNBAINTIINALAANUNT 3 N TAuuaneIIil
o8 litudAYNeana (F = 3.49°, p<0.05) uazile
nageUANNLANANAATIIURATusazEMEY Least
Significant Difference (LSD) (Table 3)

1. ngusemsIaimiliypndesuuosuanii
(Objective camera angle) ﬁUﬂEjmwmﬁaﬁﬂﬂm‘ﬁ
wuNFauUtURNTIvl (Subjective camera angle) lail
AMULANANAURE It A VSETA

2. ngusemsIavimldundeauuduaniin
(Subjective camera angle) fungusIeNITIAYFY
filfyundesuuunessionn® (Point view camera
angle) ldfipnuuananaiuneada

3. ngusensiaiaildyundeanuunens
98933 (Point view camera angle) MUNGUIIHNS
Fomirliundoauuuosuianiin (Objective camera
angle) finuumnenaiunieadnisedv 0.05



@ 9. WAMNSSUNISINUAS 5(2):10-19
J. Agri. Prod. 2023

Table 3 Scores of learning outcomes of the farmers before and after watching the video program and
the difference in the scores between and after watching the video program of each farmers

group
Control group Experimental group 1 Experimental group 2
— — — F-Ratio
X SD X SD X SD
pre-test 5.43° 1.60 6.43° 2.18 5.78° 1.94 2.79"™
post-test 10.85°  2.48 12.27° 1.70 12.70° 0.72 11.76"
differences 5.42° 3.12 5.84% 2.58 6.92° 2.03 3.49°
Remarks:  Control group = Objective camera angle
Experimental group 1 = Subjective camera angle
Experimental group 2 = Point view camera angle
ns = Not statistical difference

*

= Statistical significance level at 0.05

*%

= Statistical significance level at 0.01

6.92

5.42

MEAN DIFF

B CONTROLGROUP mT1 mT2

Figure 1 The difference of learning outcomes before and after watching the video program



fugrumuuennumansneususens g
(pre-test) Tuudazngu Lufinnuuananeiuegied
WodAYNN9aia (p<0.05) gaumuNgANNINNYATNT
winenaudiszaumuliunnetiy fdunm isudiou
msBeuirdmunensimimReduideiassoudeu
Han1sSEUsMaITLTIENTIAVa (post-test) Ty
98197 uaziflefiansaunazuuuadsvesuiazngy
(Table 2) Usznoufuramsiaesiausifeiubes
nsidgugenuzaeiug nudadiunisinnuilag
inwasnsdulngfesar 69.16 lifimufiasifeaiu
Bosmsidugenuzineiusi sesauniosas 18.33
fanuitfesiieniunsideugonuzshaiug evas
10.83 fimnuduunans wazdeay 1.67 dau3ises
mMadeugenuzshaiugi Ssorananliieziuuneu
UM IATAlukAazNUE1EN1INNTANALAT
UNNIANNTLANUIFVBUNBATNTLON

HANIITUUIVRUNYATNINOULALVEIYNTIENT
Favied (pre-test/post-test) luusiazngs wudrlay
wandnsfuegaitod Aydomneada & = 10.997,
p<0.01) INKAVRINTUTHUWIHUHANITITEUTVRA
NBATNINDULAZNNIIBNTIAAL (pre-test Waz
post-test) luusiazngudnadiu wud1 ¥RIYUIIBNIS
Favedulunds invasnsiiazuuugenitnousy
ensIavedegalidedfydmeads wagdud
mneALIenTIAE T aue tuiinayi Ly
inwnsnsAansSeudiiatu Smansiseaenndosiy
Khotchum (2019) l#Anwnisiimundedavimiie
Usgnauni1siBeuingivinsnuedniasinalulad
Boamstauazanusisaudiusioeune 97 2 WA YS
ymansFeuBesnsinuasanusseunouGeulasnds
Goulnelddeiavmiwansnsiueedifodfynsada
flsziu 0.05 Tnenddlidodavuuunadugninisnns
BouedvgenineuSou wazasstunisAnuives
Pungsri (2018) BasnsianunGewiavmiseulad
Faenenn 389 Advance Flash Photography Fal
nadugnsnien1sSeuresianfioudisunGeu
WeindsSeugeanitneussusgeiduddyneatia

o

15¢Au 0.05
satulusunsAneisannsaldsensiaviam
dhantnelunsaenenanus waslimediandaasy
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MsBeudiiunts fannsafinsanldannuamside
vosusazmaiafiaznansely

NARNIYBIAZLULIRABRDUTLIBNNTIRYIAY
fuazuuLLRAETdsvNT BN TIRTIEL (differences)
Tuusiazngu TneiSsuifisuanazuuuadsaziiiuin
e FIAvmia 3 ndu Semnauansaiuegedifodity
VNSERA (F = 3.49', p<0.05) uailonnauAMILANGNS
avuuedsly uslazese Least Significant Difference
(LSD) Naﬂmﬂgé’qﬁ

nguTeMTIRTmiAldundeauussundin
(Objective camera angle) ﬁUﬂEjmwmﬁaﬁﬂﬂmﬁ
wunNFauUtURNTIvl (Subjective camera angle) lai
AauAneetuag e dyneadatisesu 0.05 us
ieganazuuunguenTIAiadRldundosuuy
paULaNdiW (Objective camera angle) Az UUUNARTS
WABYINY 5.42 Aziuy Ssndingusiensiaved
ﬁi%’iiquﬂé}aﬂl,wvﬁfmﬁmﬁw (Subjective camera angle)
ALLULNAAIRABIVINAY 5.85 Azuuy Gadenndasiu
Yamongkon (1990) dudlumsiSeuiiisunanisBous
PusinuE B NYAsNSNNASTNSIEMSIATiFY 2 Fas
fio emsIATimiEeansynidonuuuiounsen uay
emsIamiGesnsasusonuzinlagifidey
wWaen fldasndesinedu 3 uuu fe s yugnsesin
wazyugvuiun1steuvedesiarind Ay lnuna
mM3dewui Tusrensifvimiizesnsynidenuuy
Founszan namsBeuiiuinuzveununInsudsv
swmsiafiadie 3 nguilaanuunnsnsfuedied
TodfnyBavneadin (0>0.01) Tnengusuginssyidung
yufrnsinnuuansneiuegsdideddnmeaiinnsesu
0.05 Inenunyugnseyidaziuugandt dwlusenis
FatmiFeamsiasusenuzsiislngiBidsuiUden ra
NSEHUAWTIN YLV UNYATN TN ITUTIONTIATIAY
i 3 naulsifianuuansatuegneiteddamisais
(p>0.05) LazapnAdediu Panpeng (2016) Visszﬂ
gmﬁamuwﬁ’mﬁmﬁw (Subjective camera angle)
uundesyuiilindoaunugy viliiaiduatouduans
floguande fuanzuewieyniuiaudndes viily
sAnTuandlure wewmsenniudalaense vilvige
SAndndlufidiuson
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ngusemsIAviminldyundesuutuaniin
(Subjective camera angle) fungusIENITIATIFAY
Alduundesuuunessioowdn (Point view camera
angle) laifimmuuansfunaada usiilegainazuuy
nauTeMTImmiTipndsuuutuniiv (Subjective
camera angle) finguuuramuREowh U 5.84 AzULY
FarnnngunemsImimiidsmndouuunesfoeia
(Point view camera angle) Azl LKA SREEYINAY
6.93 azuuu Fadululufiamafefuundnes
Cummins et al. (2012) fiauein A Point view
camera angle neliAnnIsnavaupsidasuaian
Fuutostu aenndosfusmideues Jungbauer (2018)
ﬁﬁﬁﬂ’]iﬁﬂmwaﬂizwu*‘uaﬂ Motion dynamics &g
M POV serfrunneunsnisiidiusinludeusseny
nstelalduazanuiiensual Tnenan1sAnwinud
13818 POV (Point of View) vilin1smauaueIn
ALAR 15U0] UAENTEETIIN e TUAlYRIYY
fifioannameundifiugeiu ognlsfinuannsaril
\RewansgnuiiliifisUsisaun nande POV (Point of
View) aneudilalunisieFesuesdon Selunindu
watanspdeulny (Motion Dynamics) ez POV
(Point of View) vaamsmevilalladamasonisid
sullunmsianFesnmstelalaniensuaniiensuaives
G

nauemMIamiliundewuuwesdeatia
(Point view camera angle) ffunqusIENITIATIAY
liiundesuuussuaniivl (Objective camera angle)
finnuusnsnatueeefiteddymneadaiiszsu 0.05
Temuhngunemiaimildndouuunesdosi
(Point view camera angle) ﬁﬂzLLuuLaéfJgﬂﬂ’h atfuanu
wnAnves Carroll (1993) flaeandosiu Quintero
Johnson and Sangalang (2017) 7ina1331a7w Point
view camera angle @13130749AEY dIHANTENUSD
Frsnmeusivisensunl uazynslyan annsodeans
a1suaildegnaliuszdnsan uasyilvifuumdnndu
fumensinntu ululufienadeaiu John (2013)
fsvyd yundeuuunesdonyia (Point view camera
angle) Wunsnaunauiiaulavesyundeanuy
20ULANYIN (Objective camera angle) LLazguné’aq

wuudutaniin (Subjective camera angle) usaensls
fAnudsdodntuyuesuiandivl (Objective camera
angle) videyuuauues uazdmlugvuinawdly
fnfunnszerlndfuszezuiunans ielvianunsn
woudummuanseanveslunthiaaees Wiuseaziden
Fou mslduundesiuunesiooniatondlidms
nsdlidesnstinugunluiidvlumnnisal vinlvigu
nausemMTIATmiAlHndesUuNesfendI (Point
view camera angle) Fantlan1sildiusailunsiteus
NnemsIATm dwalitinanisFeusiiani

d3UNaN1339Y

dmsuindemsguiiRnsiituiihinansions
Fovtadnenisinums wdagdiunglunislidens
nAnsIBMSIRTiAmMensinuasLiteevenmu}
Tifuinumsnstiu frdnesarlinadaldyundosuuy
WoEApeWI2 (Point view camera angle) LWs1£a1n
msidenuinfiazuuuiedsgege Tunsdiilianse
nanemsiaviailngltivedaildmndeuunoss
99N (Point view camera angle) et mﬂ%ﬁguﬂﬁaﬂ
wuuguLaniivl (Subjective camera angle) Fafazuuu
DRELRREETy

AnAnssuUsenA
a115é’]’af'jlﬁi"unuqﬂmgumﬁ%’amﬂﬂmsmamﬂﬁm
MMTAEAT UTINERBUULD UseUsuUseanas w.e. 2562
AL I UBYBUARIAREHERNT TN TNYAS LIV
wild wazAINYRSAERS WIneaeTesll nasnay
nwmsnshuswnediumme Swrindedv Alvemusiuile
waraifuayunsfnuideluadstaudiegaisded
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Abstract

Marigold is one of the most important commercially grown in Thailand, which grown in a year-
round, but marigold production often has problems of slow germination and non-uniformity. Therefore,
the objective of this research was to study the effects of marigold species and concentrations of GA,
solutions in seed priming on seed germination and vigor in order to enhance the speed of germination
and uniformity. The experiment was designed in 2x5 factorial in completely randomized design with
2 factors. Factor A was the species of marigold including African marigold (Tagetes erecta) and France
marigold (T. patula). Factor B was the GA, concentrations of 0 [reverse osmosis (RO) water], 25, 50, 100
mg/L and non-primed seeds with 4 replicates and 50 seeds per replicate. Seeds were soaked in the
solutions for 24 hours and then reduced the moisture content approximately 6%. The results showed
that marigold seeds in different species had affected on priming methods with different GA, solutions.
There were interaction effects between marigold species and GA, concentrations, especially seed
priming of France marigold was reduced germination percentage. On the other hand, seed priming of
African marigold had no effect on germination, when compared with non-primed seeds, but priming
with 25 and 100 me/L GA; had the days to emergence (DTE), the time to reach 50% germination (T,)
and mean germination time (MGT) faster than that of non-primed seeds.

Keywords: Tagetes erecta, Tagetes patula, germination speed, time to reach 50% germination
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UNAnga

aneadufinasvgivsdanilaifinnuddluussmalne aunsaugnldnaeniat uinisudnamaides
fnftamsdasenduarliaiiae friunuideiidlvguradifefnvnavesinemiFesuazauidudu
yesansaranIndualsadn (GA,) lumsinioamfendaiugsonisienuazanuudussesudaiugiile
vhlsudnsonlsiduazasinane lndndmnassuuy 2x5 wianeBealuusunisnnasauuuduanyssi i 2 Jade
un Jade A Ao viinanides & 2 wila lHun andeuensiu (Tagetes erecta) wagnnideslsuaa (7. patula)
wazdade B Ao anududuvesansavane GA, éun 0 [t reverse osmosis (RO)], 25, 50, 100 1n./a. wazlaidn
flaioSoundouudaiug S1umm 4 1 510z 50 win wwdsluasazaneiduna 24 s mnduanautures
WANaUsTIN 6% Wan1sVAaRINUILLdaRugAE e ladulinanediSnisnssundouudaiugiae
a1sazane GA, uansinaiu tnenuljdunussevinwiinnmisesiuanuutuveaisazaty GA, lngamiziu
nsw3samfenidaiusaniFemSuaainavivliiuesidudeenanas Tuvazfinmandouniesnudanug
aniFeaeniiushsamsazans GA, liflasemnusenileliouifisuiumaniliiumainioundonudniug
usifisziuAudiy 25 way 100 un/a. fnasesiuauiuiisneen natlunisienis 50% uaznanadslums

senFinTwdaiiliiunsnssaneuuaniug
AdALy:

At

A121394 (Tagetes spp.) ag’lu’mﬁ Asteraceae
wia Compositae 1Juldmenituilosvesuszing
dindlnuaeiinunan Fddidunutiusesaudindsu
(Neher, 1968) luUsemeAlnedenugnamizemaeyiin
Vianeig itu amBeeniu 7. erecta Wuinmineslnad
Faduiusgneean neniiFviemes wum 8-10 lwuRiuns
FUUTIIEN 30-60 WURWIAT NTINNEIE LN Ed Sy
Ugniduliinszans eenmen 50-60 Tunduniziudn
uazanFeslsuna T. patula fudgusdls T Fadu
Wugnaudn Insaiuwunn 35-40 WURWLAT Aond
wnlngunundondu ndunendeuduien fumen
wiauss umnAafud eenaen 60-70 Tundamnzidn
(U3 71 1od 1o 3159, 2565) anSeaduliinenyiawis
Afiaudfymiaasegiavesssnalneiiaing
seldliuniinunsns esannugnite Wigdulald
Tunnaninituil Tns Ygnldnaend ogiiuifendu
fanandmmiglanieluy 60-70 Ju aeniidduaisay
ongldauldvaneiu deulgniitesanondwingluny
waneenaun Tofeeniawndelninge vsenrdodne
Tunuiigeng 9 wenanigsdiulisysuwanie
liinssansilenssnilaneuifesiilunisanusagiivied
(@01 0UIToLA R AL LRI ING RN YATAERS,
2558) wenantudsdinisldusslevianaenusi

NSN3 iu ansersuaa ausilunissen naldlunisenile 50%

dwiuradumiuiigeaon eminaenaniGes
a3 lutein wawans zeaxanthin %QL{Jumﬂuﬂﬁjm
carotenoid (Madhavan et al., 2018)
nsvereiuiadesionldnisiniziuin
wigsaldisdndiueenunUndlauslifon e
duilfaglvinenvurniinas warlinandnies
(@atidsuasiauLiaunIng1deinasaans,
2558) JgymitsihmulunisuanaenaniFeaiionisi
fio UsinauuazAnun e skanas laiasiiane Saem,
2562) Fadlawnniinarnwansenlsliasiane wu
wéaamGewlFumaiivundn demsavaunslu
wintios (aandiad uasUozelng, 2563) Mswnseunsey
waniug (seed priming) 1@w3En1snszAuAILIEN
vouudn Insordondnnisgairveasdeliauiy
WisanesianszuIumsneuaiineluabe wiliaome
fagilianuangld lnowdnverumsgatilusyes
71 1 wagszoed 2 (svoziu vide lag phase) VoI3ULUY
n3gath MntuannnuTuresudnadlilndidesiy
st ethiafishunsmemSendaiug
Tuan winazsonlfiSuavashianemnniiu (McDonald,
2000) Mawwseuneuuaaiuglutayiuiivanss wu
mim%auw%aumﬁﬂﬁunfﬁwﬁw (hydropriming) 13
wsnSeuLdnugiea1sAIUANLI T UaDElLTa
(osmopriming) M3wREuM LA UG MEaTazae
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\nde (halopriming) uazn1sim3eunsouudniugae
A13MIUANNTATYLAULAYBNY (hormonal priming)
FaduiBnsnsedunnusenvesudnsenisutiudn
TuanseuauMIRSaAulavasiy 1w NIPRuLUBISaEN
(gibberellic acid; GA,) %aﬁ@mamﬁaﬁwmamiﬁﬂﬁa
Y3LUAN (Bhowmick, 2018; Devika et al., 2021;
Pawar and Laware, 2018) fis1g91un1siaseunsoy
waniugaFewateviiaiieasazaly GA, Wy
Goud et al. (2021) F1BNUMTATEUNSBUNAANUG
AFesensAY 2 Wug laun PusaBasanti waz
Kalyani-2 mgansazans GA, Auady 100 Jadnsu
#odns 1Wunan 8 Halus shliudadausengaiian
filo 92,97 wWesdud uay 94.43 Wesidud mudiau
duwdaiilidunssdoumouiudaiugianmen
ilm 79.66 Wi uas 81.12 Wesifusd nwddiu
uenanil Fuaun (2563) MerunEeEeundoudn
WusaIGewmaAassasazay GA, At 250
500 waz 1,000 fadnsuseans Wunan 8 Falus luifina
lideiinnusenuagiviininusen (germination
index; Gl) uanshamsadagiorSouieuiuwdndiny
nawdeundouiudntugiethuassdaiilinums
witpundoudariug uananniiu Sedghi et al. (2010)
FeNUNIwRELINSaLEmLGATISaMIle (Calendula
officinalis) Pwansazany GA, ANNYU 20 aansu
sodns 1unan 24 Halus shludaiianusengaiian
71 Wosiud wagliuansamneadfdunswseunsen
wiatugdeingu (70 Wosidu) waswdaitlsisi
Mswseunfoumaniug (62 Wesidus) Karimi and
Varyani (2016) $1891un15ia38unsauuaniug
amiemiodetnndy uasmasdeumiouuaiug
feasazany GA, ANUWNTY 100 fadnsunedns
Wuna 72 Hilue shlifwdniiausengedian 95
wWesdud Wewsuiuiundailisnunsiwdemen
wiansTiaasenuies 60 et niymsdniiug
amiSeseniuarliiainieae vl wiaindendu
dawarionsireugnuarldnandnluaiaue Fafy
nATRgUsrasdileAnwnavessianniFes
warAmNUNTUTBIETaYaNy GA, TunsnseNnsau
waniugronuIONLazAMULTLT WD LUAATUS
wevilrudnsenlsiumazasinanelivsslovilunis
HARFUNTIANIITD

auUnsaluadsnIg

WdniugenEes 2 vila loun enieueniu
(T. erecta) Wugwieslnas Jaduiiuggnuan
Fafinile (F1 hybrid variety) wazaSoseaa
(T. patula) wuggussld § Saduiusnasida (open
pollinated variety; OP) Lﬂumﬁﬂﬁuﬁ:ﬁﬁmﬁ'aﬂm
wagsiumsUuUsandniugud Jedinainiw
Budiu 1¥ur widafivhin 3.98 way 3.23 n$usle 1,000
il iy estudnUszana 6 e sidud uas
fiasen 80 wWesidud wardianuuiqydmenienn
98 wWoasiudwiniu uAnwiiniswssundouiudn
WuMeasazany GA, MEANLNTUA 9 Tering
Wwauliguieu H9NINYIAN W.A. 2564 o iosUJURNT
wheAfeinemandsmafuieasmaluladiuda
fusity uazAudinenstugaiioinynsare g
91ANTITILATAL AMBINYAT U TINNTENYATAERS
NFANN
Bmswseundouuannug

wilwdnniFesenifu wazanFoslTuaa
Tugnsazany GA, anuiudu 0 (1 RO) 25 50 uax
100 fiadnsusiodns Uums 50 Jaddnsea 200 wan
figaungil 30+2 ssmwadea 1unan 24 3lue e
AsufmuAnLsEBE AW aLEakiuth RO lua
wazduidaliuis 9nduanaaudnadugan
Audulwiigungd 30+2 ssmwadea uas
Araudasing 402 Wosidud Hunm a8 Halus
Tnowaflenutulszana 6 Wosidus

dndamaaenuy 2x5 uwilaneBoaluununis
vapuuduanysal i 2 Jade laun Jade A Ao viin
A5ed 1 2 wila laun anEeauensiu wasnises
dSama wazdlade B fle auduturesansazans GA,

a v 1 a

oA 0 25 50 wag 100 faansuredns wWisuieuiu

v ¢ o

widnitliwdsmSonmdeiug S1uu 4 1 dag 50
wan nMstuiindeya laun

1. wWesdudausen (germination percentage)
WdaamiSewmadeuryssentuanmiosUuRms
Tneinednasuunsymeiudes top of paper (TP)
Manaetmzanligriuaugamall (germination

cabinet) Mguniiadusening 20 uag 30 83en



= = a = <,

walgua lnefgumgil 20 ssmgal@ea 1unan
16 F3lus luanmile uaziigaumgll 30 ssrwaled
&, Y] a a

Wunan 8 Talus Tuanndiuas Useliuenusensnung
VRIFNIANNAFDUNAATUSUIUIYIR (ISTA, 2018)
WuASausn (first count) 7 3 Turdasnzuidn Inetfulaniz
fugauUnAniissuunnauysal d1sugeulaluides
(hypocotyl) slanss wazilluides (cotyledon) @Wen
2lu uagtfuaTagnving (final count) 71 14 Tundanie
wén Inetluduseulnf duseuiinuni wananldsen
wavwanne Auanaseniiviedu Wesdud
augas wWesiiudauten = (Fwiudugeuund
] o ¢ &

INNA / IMUULUAATINNA) x 100

° v A & a

2. PunTuniwdaiisnien (days to emergence;
DTE) tdudniifisinenivssunm 2 fadwns nniu
[ @ v 3 a 1 ) [ 3
Wunan 14 Jurdswiziuae dudiedu T A
Sunuiiwdadsnsenaiugns DTE = S(nd) / 3n
oy n = $ouwdaifisinsentuiuiiivdeys, d =
Fuuiui 1, 2, ..., 14 Yunduniziuda (Dhillon,
1995)

3. nallunissonia 50 WosiEus (time to
reach 50% germination; T,) WuIUIUAUSIUUN
1Y 3 o [ @ a ] I
ndu Wunan 14 Jundumiziudn dniiedu

) ° q' = s & &

Tu awmnaililuniseentia 50 Weosdud mugns
To=t+IIN+1)/2-n)/{-nx(-t)]lag
t, = warneulwdasenlaaimils, t = nanfidaan
va t, N = SIULdefiten  van t, n, = S

| ° | & v

winfisen a4 1381 t, N = Innumdnienidududeu
Unfnianun (Coolbear et al., 1984)

4. waaduluniseen (mean germination
time; MGT) tiusiugauunfyniu iunan 14 Tunds
wnzide Smhedu Ju dmuinnaiadslunissen
AUgAT MGT = 5(nd) / n 1ag n = Sududuseu
Unfluiuiiudeys, d = Swawiuil 1, 2, .., 14 Ju
naanzLuan (Ellis and Robert, 1980)

N5AATITRdaYaNSAnR
N153AT1ERANLLYTUTINYDTBYAA8TD

analysis of variance L‘ﬁamm F-test WagiU3auLiiou

Aadelagds Duncan’s multiple range test (DMRT)

P

Asziuaueiiu 95 Wasidus aeldlusunsuads R
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Nan1333uuazInnTal
wWasidudaiusen
winamiFesuSamasiauseniinistuadaun
ganIwdnnniEeuensiu (53.8 Wesidud ua 22.8
Wosdud auddiv) (Table 1) wansinudaniises
WFaumafinuudeusannninudaniaGeueniiu
Fadianwsengalagldszeziailunissonuagiamn
Judiugeuunfiiies 3 Jundanzwin oradumsz
siaviorugiiunnsnaiu Ssdmmannsonien i
Tunssenuansnaiy wildlefiansananuseniinisiiy
adsgavie (Table 1) Winalunamssiudnu ndunudn
wannseawensiulinnusengaindiudaniites
W a1ea (99.7 wWadldus uae 86.6 Wasidud mudiu)
onadumszaunnFudurenndaiugniiFes
Teansiauandnaty Taswdnnaidosonsiudy
ftuggnuaniishinviin 3.98 nduste 1,000 wén Faiin
unninudnaniFeslfuaaiiuiuinaudaid
dhwiin 3.23 ndusie 1,000 win wansinwdnnides
worsiuivualvaininudaaniSemSuea Sefionms
avaunislundanniiielddmiunszuiunissen
AU aaaiad warlozalng (2563) Meauiuan
anBowlsanatvinaidn fewnsavaunelundntios
yludndiarmsendt uenainid anaidowuensiu
itugnnenaddudusdeiusgnran Suinduiuusn
yeaMsHANsEIN e Uaz Wi dnuasuAnd ety
Jefidnvaurifsiuniineuazusl (heterosis) Favinli
wiedinaunngs wu fanuengs Winandndidaanm
wazfianuaiianesiugnsugsn I dntusHey
WU (yeyes, 2558)
nawseInSeuwdniunMBesigasaraty
GA, naaddy ifnasiliadnianmusondinng
tuadausnuansnensadi (35.8-41.8 wWosidus) iilo
Wisuisuiundeilinunsndsunfesnsdanug
(35.0 Wasdus) (Table 1) uinsiseamSausdniug
AFeIaITaYaty GA, inauiiudu lidinavinli
wiafisseniimstuadgavhouwnnsamnsadiog
511113 90.8-93.8 WoSldus (Table 1) Faunnsineain
wiadliriunisinieumeusdaiugianuongs
fian 96.5 Wedidud oeslsfinm wansdlsiunnsing
nadAtunswseuniouwdeiusieansavane GA,
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Aeuidudu 50 uag 100 fadniusiedns (92.8
Woesidud uaz 93.8 wWesdudnuaisiv) aztiulei
mMawRem3eudniugmemsazany GA, fimnudhity
0 (1 RO) uaw 25 findnfusedns dausendniign
92.0 Wosidus uaz 90.8 Wasiud muaeiu Tnswuh
wanmereutegs 4.3 Wesidud uag 5.5 Wesidud
audiy sesasndnduduseuiaunifiisindu
Ananwdasendt 1.8 wWosldud uaz 3.5 Wosldus
MU wazananlison 2.0 Wosldud waz 0.3
Wosdud audfu (data not shown) wana3n
nsnTeumsoudniusieamsazats GA, finn
Fudushisedu 0 (th RO) war 25 Tadnusiodns
vilradndiensendniudailirunsedeumiey
waniug o1adumsieAvadng (water potential)
¥091h RO uarensazany GA, mnaiudush 25 fiadndy
#odns fiAngeninAvadnguesansazats GA, imanu
Wy 50 uay 100 fadndudedns Juhlmiuar
ponTuianszuIunMsunsTurudi luneluwén
waziAAnsEUILMIERAlLEa (osmosis) TuaE TR
nivasazanefinududugeiifidvadngen vihls
widngaduhld Suhlvinszuaunsseniatuldos
auysal (McDonald, 2000) msutuintuaisazane
Aududusvdervadndgadusseznauuiuly
ovhlindalasusendwuliiemedmiunssuiums
on JwhliiawadnevsowasinUn@le (Woodstock,
1988)
defnsanujduiusseninssiinaniFesas
mududuesansazats GA, seAueniinisti
pfausn wutldfividuiusiu (Table 1) usuans
Ufduiusiulunisiiundsaaiing (Table 2) Tnsns
wisunSeuwdniuganasoensiumeaisazate
GA, fieudiudu 0, 25, 50 uaz 100 JadnSusedns
Vliudadaausenagsening 99.5-100 wWesidud
warliuansnevnaadftusdnniSoseniudlsiinu
nswsEunSeNAnugiANen 99.0 Wesidud
wansindBnsinteundouiudaiusieth RO ule
a1sazany GA, vnanuudy ldfinalunisnszedu
Aenveasdn esnnuidnnnaFeaueniiudih
wlflunsinueSailiusdadiiuiesinl danusen
gatie 99.0 Wesdus uarlifiwdningy Fdludndu

Aowhumunswseunsouaaiug lnewdnanuse
Iidesiudnnusenlifegud denndosiu Ussuey
(2558) USRS eMdRTuSA e W aLra
deth Wunan 12 vie 24 dalus laiflariliiuda
fausanluaniniesujUiAnisuananeiunisada
(95 Wofidud) AuwdailiiiunisinIouniew
\waniug (94 wWesidue)

FswioundeumdaiugnnFemlsaumaie
a15azany GA, Wultansazany GA, VnAadutu
finasionmseniinistunsgaine fies 82.0-87.5
wWosiius uazlindnneroudiegs 8.5-11.0 Wesidus
FaudaiamsenmnitudailiiunssSeundon
WIAATG (94.0 WoSiFus) (Table 2) uansnnsiwiewm3on
widaugamidoutamadoti RO wieasazay GA,
Anantutu 25, 50 wag 100 Tadn3usedns Vil
Aawdanogs oradumnzidnniiFesSaaa
fuuadnninnidomeniiu Suiuiiialunsduta
fuayniaiiannninudeiidvurelug (Boyd and
Acker, 2004) wonINENMIUTILEAATIG0IHT AR
Tuansazane GA, Wuszeznan 24 $lus erautu
auduly Fehlidodenelusdarnuinme uay
Ramsilvavesansomnsamnmeluimaeongneuen
(McDonald, 2000) wiuieniu Kouchebagh et al.
(2014) euNswEEINSeNdaugaIemle
dapth 1unan 24 Halas vihliadadanusenidies
29 Wosifud Fainiudeiliniunissiounion
waniug (45 Wesidue)

Suauudidsinsen
LﬁaﬁmsmmmLL%@meaamﬁmﬁuﬁma@aa
#09rdn1nAMSIIUN5I8ATIN NUIIALLANGNS
vosuia/Husiinavinlhudasisuiutudifisinsen
WANAIM9EaR (Table 1) lnowdaniSonlSueaa
fifnuiuiiiisnendininudannidewessu fe
1.63 uag 2.20 Tu MU fU LanIuannEes
USaaannsasensnlfEInIuannSoensiu
Uszanas 0.57 Ju 130 13.67 Faluandan1sinisiuan
wiannmSeslSuaaiirusendiniiudaniSes
wansiu Ao 86.6 Wesiiud uaz 99.7 Wesud
muaeU (Table 1) nadumsswdanndems e



fnldlunsAnudanuudausannninudaiug
amiFesueniiy wilanuendint faderadnan
ANWUENIINUENTTY VisednuwaeUsedwug (Uayds,
2558)
MamssunsauwdniugnBsgasazaty
GA, Aty lufinaviladadidrouiuis
5IN9BNUANANNTU (1.87-1.91 JU) UALANAIN9EHR
fuidaiilidunsisSeumdousdeiug (Table 1) Tng
winfiunsiedeumiessidaiugyinlisdniisinsen
32 eglsfiniy wianaFesiiiuninndounion
winugievioasarans GA, ynanadudu
Afnw viliudedsinseniiininudailiniunis
wisundeumdaiug 1eannnmamndsunionindn
fiusLiuasnsTivin il dsuihvieansazanslu
seduiiissneronszuiunissenluszesdl 2 (lag
phase) ¥p33UuuUNsgAth Tnswwdadsliusngsin
wsnifn dowdaldsuingnadushlisdagaiiuay
dngaveed 2 Srtuuanduszezinanduas wiad
L%ﬁ?ji%ﬂ%'ﬁl 3157 JsUnnganusniiiaiss (Pawar and
Laware, 2018) fatl MawseunfonmaniugnIzes
#weth RO iissmeflazyiliudasenldiintiuded
Lairhunswseunsouuiniug
defnsnujduiusiamsevinmianniFes
wazeududuresansazany GA, sedruutuiiugn
fismnsenlu Table 2 uansliliuiinsnieunsouudn
fugamiBesSumaseasazans GA, innududu
50 fiadnsusiedns ilmudadiduuiuifsneniy
niszanas 0.18 $u vide 4.32 s WalFeuidioy
fudnamiBesiFamaliiunanioumiendniiug
(1.72 $) wansihnmswssuniouudaiugaiaies
HSnmadeansavans GA, finnnudiudu 50 fadnsu
#odns vilvdadsinsenida egrelsinnu iile
W3 uguiusEAUAMNITNTUYRIENTaYAY GA,
fdlunmsfnuaded delvnalalunansatuadaniades
WFamailinunseomiousdniug enafunss
GA, Tuseiuaududuiimnzauiinalunisnsedu
mswanteulwsl O-amylase s[,u%u aleurone layer U84
wia I dudanauaznsaeziludienluldly
nszvunIseensely (Gupta and Chakrabarty, 2013)
wannil GA, Sireduasiziouley Taendsutie
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5NN UAZNIZAUNIT0ENTIHE MRNA vououly
1alnslafin Aanssu carbonic anhydrase Wiun1s s
ﬁuaqt,?jaﬁwuaé (cell membrane) Ua¥MTAATUTIN
913 WaRIUNITNusNARlEETY (Pawar and
Laware, 2018) lWulAgniu Karimi and Varyani (2016)
FenuidundnmSomiennuaeiiiiuniswiey
wieuwAniugisansazany GA, anududu 100
fiadnsusiedns Wunan 72 $9lus I catalase activity
Wity uamadunafinnuudause

nswseunioudaiuganiisonensiuiie
ansazany GA, imududu 25 way 100 fadndusie
ams liudnisunuiuiiisnen 2.12 ez 2.15 Ju
mud U Fadnudelirumsirtonmseusdnig
S wnuiuiilisnsendriian e 2.33 Ju Saumnsnedu
Uszanal 0.81-0.21 u (Table 2) uansinnsiaseunTou
winuganFosenitusoansazats GA, flanu
Wudu 25 way 100 Nadnsusedns vliudaudauss
Jefufduiussuiuifinadeduauiuivihlisnsen
B2t Uszanas 4.32-5.04 Falus wuieatu Karimi
and Varyani (2016) 1891umsinseundeumaniug
amiZemilofenindy uazansazane GA, inudii
100 wag 500 fadndusedns vliudeinaads
Tun1seensindaninudadildiiunisiniounsen
\wanug

nanildlunissaniia 50 wWesidud
nnsAnwIANE lunnsIenLavaIuTe
Wannduduseuundvesudanmidestideriagae
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Table 1 Effects of 2 marigold species and different GA, concentrations on germination, days to emergence

(DTE), time to reach 50% germination (T,,) and mean germination time (MGT) of primed seeds

Germination (%) DTE T MGT
Factor >
1" count  Final count (days) (days) (days)
Species (A)
African marigold 228 +1134b 99.7+098a 220+0.12a 351+022a 408+026a
French marigold 538+ 756a 866+606b 163+011b 280+014b 3.65+0.17b
F-test * * * * *
GA, concentrations (B)
Non-primed seeds 35,0 £2201 965+382a 202+034a 336+050a 4.10+038a
0 mg/L GA, 385 +23.64 920+9.0lb 191+033b 309+045b 380+034b
25 mg/L GA, 405+ 1699 908+1025b 1.89+027b 307+037b 373+025b
50 mg/L GA, 358 +16.78 928+828ab 187+037b 318+033b 389+024b
100 me/L GA, 418 + 1495 938+752ab 189+027b 307+034b 381+023b
F-test ns * * * *
AxB ns * * * *
CV (%) 25.31 3.79 522 4.63 a7
Remarks: ns = not significantly different, * = significantly different at p<0.05

Means + SD in the same column followed by the same letter are not significantly different at p<0.05
by DMRT.

Table 2 Interaction between species and GA, concentrations on germination percentage, days to
emergence (DTE), time to reach 50% germination (T,;) and mean germination time (MGT) of
primed marigold seed

Factor
. GA, Germination DTE Tas MGT
Species concentrations (%) (dayS) (dayS) (days)
(A)
(B)
African Non-primed seeds ~ 99.0 £+ 200ab 233 +0.11a 381+0.12a 4.44 +0.09 a
marigold 0 mg/L GA, 100 £0.00a 220+0.12ab 348+025b 4.02 +0.34 bc
25 mg/L GA, 99.5+1.00a 212+009b 341 +008b  392+0.12 bcd
50 mg/L GA, 100 £0.00a 221+0.11ab 348+0.06b  4.09+0.06b
100 mg/L GA, 100 £ 0.00 a 215+009b  335+023b 394 +0.25bcd
French Non-primed seeds 94.0£3.65b 1.72 + 0.06 ¢ 292+020c 376+0.16 cde
marigold 0 mg/L GA, 840+432c 1.62+012cd 270+0.08c 357+0.14 e
25 mg/L GA, 820+632c 1.66+014cd 273+007c 354 +021e
50 mg/L GA, 85.5+4.43 ¢ 1.54 £ 0.05 d 287+0.10c 370+0.18de
100 mg/L GA, 875+526c 1.64+007cd 279+012c 369=+0.13de
F-test * * * *
CV (%) 3.79 5.22 a7 4.63
Remarks: * = significantly different at p<0.05

Means + SD in the same column followed by the same letter are not significantly different at p<0.05
by DMRT.
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Abstract

Nitrogen played the important role on quantity and quality of economic crops. However, no
researches had been conducted the suitable nitrogen content in medicinal plants as Andrographis
paniculate. Therefore, the objective of this experiment was to determine the effects of nitrogen content
on yield and phytochemical concentration of Andrographis paniculate planting in sandy soils. Complete
randomized design experiment was carried out with 5 treatments of different nitrogen content and
5 replications. The five treatments were difference in N-P,0O,-K,O of chemical fertilizer as treatment 1
(T1) recommended nutrient content 30-30-30 kg/rai/crop; treatment 2 (T2) 30-0-30; treatment 3 (T3)
15-0-30; treatment 4 (T4) 7.5-0-30 and treatment 5 (T5) 0-0-30. The fertilizer was split evenly and
applied for 3 times 5, 21 and 41 days after planting. Fresh mass (FM) and dry mass (DM) of root and
shoot, length of root and shoot, total chlorophyll, andrographolide content, H,O, content, nitrogen
and potassium concentrations in Andrographis paniculate were collected at harvest stage. The results
showed that fresh and dry mass of shoot and root of T3 was significantly higher than other treatments.
Root length, and root and shoot mass ratio of T1 and T2 was significant lowest among treatments.
Nitrogen concentration in leave had positive correlation with total chlorophyll at r = 0.73, consistency
with nitrogen application. H,0O, did not differ significantly between treatments. Andrographolide content
in plant (andrographolide by weight multiplied with shoot dry mass) was significant highest for treatment
3 (50% of recommended nitrogen). We concluded that nitrogen content reduction could increase
phytochemical concentration with no effect on Andrographis paniculate yield.

Keywords: Nitrogen, phytochemical, Andrographis paniculate, sandy soils
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Inlflugnsiane (15-15-15) iniloududuwuzih
YSuusinvesreansdauaslnuna@oniagenin
Auuzihdniesidu 52.50-50.50-52.35 dusi15un1s
naaosdu anUlnalulnsiouas waadly Table 1
Fedanmlen srsunsneass T2, T3, T4 wae T5 lalls
Tsmweaniesaanieiniidi iesanluyniiuns
naaedldnanyaiuidlufuneuugn dsluyaiad
Usinamealesadwaumilud Ussneuduihmeaneles
Wuidugniitiuniswiamansy Smsliswhleseu
warlnuvadendulaurninesudndmiunszuiunis
duAsrvinaaznIzuIuNTdLATIERNgnYiAL
(Borquaye et al., 2017)

Tumsneaesilldugniingarelaslunsenisdl
Uiiﬁ;ﬁuuumaaﬂ;mauﬁwwaq (Grossarenic Haplustalfs)
wiin 6 Alan$u Gadufunseda Tmswrazanegs uas
fvsinasmenslulasau weanesa uaglnuvaden
Tufusann Sevaz 0.1, 0.005 wag 0.008 AIUAGU
Fefimsuidlade 3 ads adesui 9 fu Fuandy
AodNLanYNe Ve Table 1
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N-P,0,-K,0 applied in

research kg/rai/crop

applied in g/pot/cycle

Chemical fertilizer Chemical fertilizer

applied g/pot/application

Treatment N-P,0.-K,0 N-P,0,-K,O
organic chemical 15-15-15 NH,SO, KCl 15-15-15 NH,SO, KCl
fertilizer fertilizer
T1: nutrient 22.5-20.5- 30-30-30 3.84 1.28
recommendation 22.35
T2: nitrogen 22.5-20.5- 30-0-30 2.76 0.96 0.92 0.32
recommendation 2235
T3: 50% of nitrogen 22.5-20.5- 15-0-30 1.36 0.96 0.46 0.32
recommendation 2235
Td: 75% of nitrogen 22.5-20.5- 7.5-0-30 0.68 0.96 0.23 0.32
recommendation 22.35
T5: without nitrogen 22.5-20.5- 0-0-30 0 0.96 0 0.32
22.35

[ ¥ a L$%

NIINUVBUAUASILATISVUVDUA
A o < o & A

Wevhnsimzwaaiinzanglasiugnuiio
Muwawau ludagmiendn aueny 55 Tuldhendia
lunsgansvuin 8 43 Nlin1swaudu 6 Alanduiy
Jgmon 29 n3u neudeugn 2 fUa1v naasslgnity
Tulsaouiingnanes 60 Wosidud memanede o
fhnganglasiieny 5, 21 way 41 Jundsinenan Tade
gostaue TushFunsvmeaesi 1 wasuenludoudamn
(NH,50,) Aulnuna@eunaslsa (KC) TusSunns

i a o
VABIRY 9 MuUSHINEIN IR MUALY Table 1
Tihiuae 2 A3 ASsar 200 Taddnswiriuluynsmiu

di ) ° <

nsnaaed Wethnzaielaseny 113 Ju vinsiiu
fegaiiounIngen daseluil

Aunandn loun waandiuntiefu (shoot
fresh mass) 438@A3N (root fresh mass) WAL
d@unilefu (shoot dry mass) 17aues1n (root dry
mass) A21181250 (root length) AIMUEIIEIAU
(shoot length)

angnuall Anszilsinaasueulasnsiillan
foumiln Mndumilefusuuisiigamgil 50 89
waed UALaZIBUNIUAZLNTIIEIA 250 lunsou

iluwmIsnsied1emuidues Wongkittipong, et al.
(2004) udrIadBLA3B High-performance liquid
chromatography (Pump Delta 600F, USA) A3
asuoulpsnstwlanmedulpeinUsnuasieulag
nalnladseiauiinaivsauisdmileny dmsu
Usinanaslsiladiounldluan afndae acetone
fennudiudu 80 Wesidud udAnszvimsganduuas
A28 spectrophotometer (Genesy 10 S UV-vis
spectrophotometer, USA) Tngldfuasiinanuenadu
645 Way 663 UILUIAT AINITRANTULASYNAIUIN
WuuSunueaslsiladniuaunisuas Amon, (1949)

Ysneuyadase Inngivsunalalasiou
wWoeseanlyd lneldluanaringie 1% trichloro acetic
acid (TCA) aﬁasawgﬂfmﬁwlﬁ?aq spectrophotometer
finnuemadu 390 uiluwas (Velikova et al,, 2000)

Ysuasnems vsunadulaswululukay
SAULATIATIERMETE Kjeldahl (Bremner, 1965)
Usualwunadsululuiazaisuuwisainiiensa
FanfEnidiuiiu uagAimsesisetaies Atomic adsorption
spectrophotometer (Savant AA, Australia) (viFidle
Laa9sn, 2542)
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WATIERAMULUTUTIUNSEDR (analysis of
variance) vastayananiniimeatelasuazUsunaans
°o w1 1% = = ' ai P Ay aa
dArene 9 nisuIeuisuARfumaIineIs
Duncan’s multiple range tests (DMRT) #15z6iu
Hod1Agyn19ada 0.05 waziAsiziAanduius
Pearson correlation coefficient (r) aglusingu SPSS

HaN15I8UaIRT0]
wiadumilefuuazulan
waanvesdumioAuINYFIUNTTRaesi
fidnads 77 f9 115 ndu wasdauuandnamnsadia
(Table 2) Ingmuin dsuiilaflddelilasiau (T5) fhna
dumilofutiosiignio 77 n3u uansseeaiidudiy
fussudy o Tnessunimaaesii 3 fanadiumie
Augefigauazgannnihiui 1 uas 2 Fadusidu
mnaesitlazusinlulasaugeiign WulUlie3u
msneaestl 1 uay 2 Wunallulmsiuiihmeanelas
Igsuannifuly viliAeannzUfiindiusinemsdu

mslisnomnsduddsifiussavsnm vensanyiina
Tulpswuasdera 50 vesuuzhlusiunisveaesdi 3
flasululnsiuanandntios vilnafintu wisk3u
msvaaesfiinisanUsinalulaswuadiosas 75 vos
Muuziheshiunmsneaed 4 warmsilldlulasou
welush3unsveassil 5 Shnaandumilefutiosiig
adumszlSinalulasaulidiemeiuanudosns
Yoty uazidlodunnanUsinanasisiladnuin fien
foanih¥unsvaaesdu (Table 3) snaslsiiad
fnasanisdaunsIzsikas (Ncube and Van Staden,
2015) Fadumsrinnsasyveavadiiy
dmsuInadnsIniA19EnINg 8.2-55.7 N3U Lay
aWHIINTATENIN 1.03-9.95 n¥u Fauansaiu
pgedldydIAYTENIEITUNIITAGRY TRer1suNIs
vnaesd 5 Jellesululnsuiiuaaansnuazanausi
smnndign drus3uildsululasauanasiesay 50
way 75 (T3 waz T4) funaaasnuinnishduiilésu
lulasuuinugegn (T1 wae T2)

Table 2 Mean values of growth for various nitrogen applications in Andrographis paniculate

root shoot root
shoot FM  root FM shoot DM root DM

Treatment length length shoot

(g) (9) (cm) (cm) (g) (g) DM
T1 106bc 15.8ab 17.7a 68 14.97a 1.88ab 0.125a
T2 100b 8.20a 17.9a 66 15.69a 1.03a 0.082a
T3 115¢ 34.2¢ 34.9b 68 20.63b 6.08c 0.295b
Td4 95b 20.6b 27.7b 65 17.34ab 3.78b 0.217ab
T5 T7a 55.7d 34.6b 66 13.7a 9.95d 0.736¢
P-value 0.002 <0.000 0.036 0.865 0.011 <0.000 <0.000

%C.V 15.2 37.2 33.6 5.42 233 44.0 42.9

Remarks: Values followed by the same letter in a column are not significant at 5% level by the Duncan

Multiple Range Test
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Table 3 Mean values of phytochemical, radicals (H,0,) and nutrients in various nitrogen applications

in Andrographis paniculate

N in N in K in Andrographolide
Chlorophyll H,0, Andrographolide

Treatment leave stem leave in plant

(mg/g) (umol/g) (%) (%) (%) (% w/w) (¢/plant)
T1 0.326b 2.75 2.88bc 1.89 1.53 3.13 0.460ab
T2 0.447c 2.48 3.20c 191 1.67 3.06 0.371a
T3 0.273b 3.49 1.88a 1.23 1.75 3.97 0.825c
T4 0.241ab 3.15 234ab  1.60 1.74 3.80 0.660bc
T5 0.167a 3.75 1.73a 2.06 1.80 4.04 0.545ab
P-value 0.028 0.641 0.007 0.22 0.498 0.493 0.023
%C.V 36.6 33.6 28.5 27.4 25.2 23.6 35.6

dadruniaunivessinaediunilonu wuin
Fr¥unsveansiianlulasiausazsiiunismaassily
Tasululpsiau (T3, T4, T5) Sdnduinauiwsssn
sedumilefuginitdiunimmeassilésululasiay

guanegniifudAyeada (Table 2) ANudUS
vasUsunalulnsululunnduiudndiuvesunawndia
SINAREIUMLBAY 71 r = -0.67 (Table 4)

Table 4 Correlation matrix of collected data in different nitrogen content application

shoot shoot root root root root total N leave+ . Andrographolide
ve
Property FM DM FM DM  shoot length chlorophyll 72 stem in plant
g g g g DM cm mg/g pumol/e % % g/plant
N leave 0.15 -0.19 -0.75** -0.75** -0.67** -0.75** 0.73** -0.27  0.89** 1
Andrographolide  0.37  0.66* 0.38 0.40  0.19 0.41 -0.36 0.39  -0.72** -0.52* 1
in plant
Remarks:  ** r was statistically significant at 1% level,; * r was statistically significant at 5% level

A2UYIITINUATANAU
nskesululnsiaululsunaianadldinade
ANLEIVBIEIUNTLEAU LATiNanaANE1IIIN 1Ay
F3Ul 3 4 way 5 dAuenTINEINNIRISUTl 1 uay
2 o niltludAgnsads (Table 2) mslasululnsiau
gohlinswsydumnilefunnnindnuesin Judiu
pudunusBsauveslsunalulaswululuiviuag
819570 7 1 = -0.75 (p<0.001) #1 Table 4 fiuansls
Windn msanuSinalulasiau vldieianuesen
1Nty frdauiansusuimneadsine Tnenisnseiu
NM5EARITENIIN (Zhang et al, 2007) Wagas19sIn

qunmnsﬁmﬁamﬁmmms (Chen et al., 2020)
Jedwmalvrdndiuresnanissindediunilofnuiian
nTuFadunan1sIseneuntin wavmndiwldsy
Tulsswudisme nslinslulawmsaiieadlusiuuas
Wslananafuvesdunionuazinniu aslulewsa
?Nm?iauﬁwmgiimamaq nssgdumilenuiadu
T lushsiignindiusin (89gm85, 2558)

Usunasalulasnuuasinunadesluluiy
Ysunasglulasiululuisuanansiuegiad

o o

HedAgyadalulsazmsunimaass Fedunusiu
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Uinalilasiaudlesu Taediuildsusiglulnsiou
$hs1gefisiunisvaansd 1 uag 2 fusinallulpsiau
Tlufivgaiian Ae 2.88-3.20 Wesidust ssanns3y
flasululpsiuanasazlallasululnsau (T3, T4 uas
T5) Geiinsazanlulasiouinindaeu (1.73-2.34
Wosidus) dauansly Table 3 ilpsanilusin3uiilssu
Tulaswuanaaarlilasululasinu vzt lulasiau
wihiifogluliduaseiwadifioarsnisiaiy wu
venevioaiaead Jundelulasiuaraulujuves
a1susznaululnsinurisluanavesansdunidies
(Shitan, 2016; Ncube and Van Staden, 2015) %ﬁiﬁ
wamsvaaesTinssimiumsuTlasUllpsuURINogs

Ysunalnuwnad@sululufiglidauwnndia
sevhedmiunsmassaiesninynsiunismaaes
TsulnunaiBesiinauindu msiins3unsmaaes
Fansfmuanislivinalnunai@ou esnsn
Inwnaedluisiunumddgvaienu wu nseeu
Aanssuduedfiiertestuieulydsng o lunssuiuns
s o wavazanlnwuasiiddy suintululeineea
wazapsnIuading  nuTieisanaves s luad
wagauaunlatatinluluwaday Seitvgald
Tnunadouldlulnadgme q Aululasiau uazgs
niearadanansiin (Ali et al., 2020; Singh et al,
2021) Fadndudedlilnunadeuyndisunismaass
edaasuRanssusng q Tlmzanelasasaudule
wazdaAsIziansaAYy

Ysuneunaslsilas

Usunapaslsilaainuiana1eiun1eans lneg
fiUSunaunaolsiladindesziing 0.167-0.447 fadnsu/
%y uavnUATIETUE B UInUenaelsTadH e
fululasaulufiafi r = 0.73 (Table 4) mapyuduius
fanarufesnlulasudussiusenouiiddaunn
vpsnaelsilaa (Uysal, 2018; Bojovic and Markovic,
2009) \lefiglasululasunnniuhluldduase
Aaslsiladlauin

Usunalalasiulaseanlun
lelasiauesoanlemiduouyadaszyiania
v Juidsdyanaldfvusuimennuassinen

warN1sHAATIZIaNIAUBYYaBaTE T RA TN NWAL
fazdunszilelaswudeioanlsdunidlofivlezu
ARSI INAN TN IARDLEIUUVTOTUL (898W15,
2559) WA NYATATURIMTOEIUUILIIIALNTS
duasizoyyadasyusunamniiuluauiivaneld
Uunalelasiaudeseanleniadeiinsiainlaien
sewhe 2.48-3.75 lilaslua/nsu Inelafimnuumnenaiu
Tuusiazssunisnaaes nuimsbitulasauasgaues
fsunsveaesdl 1 waz 2 Jusualalaseules
sonlantesniniiuiilasululnsiouanaswassiu
Msvaaesdi 3 uaz 4 uwazs3uiililesululasuves
f¥unsveaesii 5 &1 Table 3 araflosannUiuna
Tulnsuvesfunsmeassii 1 uaz 2 WuuSun
furnwe wazlulgvhliivnIonsudawalffiunis
dupnevioyyadastUTinasnn saefishiunisvaass
fwdoldsumuassaannisanasvashulnsiou vild
Ainnsdaasgieyyadaseliunnndt Javuusunm
lalasiaueseanlynuinnin

Ysuaasuaulasnallan
Jovavansuoulasnslnlanrouiauiasening
fsunsvaaeslufinnuuananeiunieada (Table 3)
wifuwnltidlus3uilasululasauanas (Fsu
msnnaesd 3 way @) wazsuilildsululaswu i
msnaaesd 5) dlefasanuSinaansweulasnslnlas
safu (USinaensuaulasnalnladgmuiviiauiisves
dutionu) NUNRANNLANANINNEDR lnessunIs
vaaosil 3 lUSinaasuaulnsnslnladsesiugaiian
warnuANLETUsItsauresUsinalulasaululuiiy
waglulasululusiuiudsududsunuaisueulag
nslwladresdiudl r = -0.52 way -0.72 &1 Table 4 970
msiifalesululasiuanas vhliimAansdansei
auyaddsy (H,0,) WnTugs Table 3 wazlelnsiau
Wessenledvhunifidsdyaralisadivdauasen
msﬁwuawa@aizLLazmswqmmﬁmnﬁu Faduns
Uuimesimilelasunueson (838015, 2559) dOAAGDS
AuaAdedIuILINn WU Msnuansuoulasnslulan
Tuilmzanelasiivgnlufuthgaueasyseis S
ansuaulasnsbladuinninlundasugnitmeanslas
ﬁﬁmﬁﬂmsﬁmmms (Seyeynum, 2565) LazauIvey



484 Allahdadhi and Farzane (2018) Wuauduus
unRuveIUsIalulasuseUsuIua TN LAl
Tusuediilun Tnesnfummnaesitlilladeaslvians
wanwiasigedign ogslsfinumnugnideanisduas
Worudsduvesminensiu uushlildlulasiou
Y3unaw 16 Alansu N/Is (100 Alansu NAsneas)
Fadusanlulaseuiiagnvesnuidesanan Jadu
Iinslisgemsitodunszsianswgnuinives
HmganglastianunansinInNnIsHanuNvLATYEAR9
vl msgivildesnmslulasiouuinasnnuas
1N o) Aulwnaden (Al et al, 2020; Singh et al,,
2021) Gumﬁimiamﬁu1man@luimt,ﬁmwié’amﬂ%mm
Inunaeu inlinananuazasngnuaiiluiimeane
Tosgaiian

#3UNan1339Y

nMavpaesEnu nsliuinasiglulnsiou
seuiinasteUSinamandnuaraunmussimgaiglas
msanUiinaulnseusnfuusiaes e vl
nanan uazUSinaansuoulnsnsinlagieduiiusuna
gsan o199sfuuuimenislidelufivanyulnsdulsd
e winmsanUSinalulasuinniuluinanesiadn
warUsameulasnslilladsesu Jserafieatostu
nsiAneyyadasyinniuluauAnaudemeiu
igle Jerpeszilnsetdlunmsannisitlulasiau dmsu
nsbilulasiauasnuauugi yilnisinandnga
wiivdanseiansuoulasnslladlasnifiedlasu
Tulnsuamasanduuzdwieldlasululasey du
msrdnThvzaglasanansnanUsinaduaminmuuegii
Issaunile Taslinsznudousunauadigleiiy
anunwld sastsandumuldin
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Abstract

This study aimed to evaluate the quality of rice from 5 regions of Thailand. Therefore, it has been
analyzed for filth in rice during January 2018 to March 2019, 116 samples were categorized into jasmine
rice, brown rice, colour rice and glutinous rice 34, 29, 28 and 25 samples, respectively. The visual
examination were found live insects in jasmine rice, brown rice, colour rice and glutinous rice into 16
(47.0%), 22 (75.9%), 15 (53.6%) and 7 (28.0%) of each rice sample and examined under a microscope
more than 225 insect fragments were found that did not meet the Defect Action Levels (DAL) requirement,
10 (8.6%) samples were found in jasmine rice, brown rice and glutinous rice into 3 (8.8%), 4 (13.8%)
and 3 (12.0%) of each rice sample. It was found that the rice type was statistically related to the
number of live insects and light filth samples. It is found in brown rice more than other types of rice.
The data from the studies indicates that manufacturers should strict on hygiene and good manufacturing
practices to upgrade the quality of products to be of good quality consistently for consumer acceptance
and for export.
Keywords: Rice, filth, light filth

UNANED
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Table 1 Number of samples (percentage) detected living insects and light filth in 4 types of rice

Number of samples (percentage)
Types of rice X - test
Detected Not detected

Detected living insects

Jasmine rice 16 (47.06) 18 (52.94)
Brown rice 22 (75.86) 7 (24.14) 12.74*
Colour rice 15 (53.57) 13 (46.43)
Glutinous rice 7 (28.00) 18 (72.00)

Detected light filth

Jasmine rice 32(94.12) 2(5.88)
Brown rice 28 (96.55) 1(3.45) 6.24*
Colour rice 22 (78.57) 6(21.43)
Glutinous rice 21 (84.00) 4 (16.00)

Remarks: * The type of rice was correlated with the number of living insect and light filth was statistically
significant (p<0.05)
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Abstract

The objectives of this study were to Investigate: 1) socio-economic attributes of people participation
in the conservation of Mae Khan community forest; 2) factors related to people participation In Mae
Khan community forest conservation; and 3) problems encountered and suggestion of people
participating in the conservation of Mae Khan community forest. The sample group in This study
consisted of 343 household heads in Nam Bor Luang Obtained by simple random sampling. A set of
semi-structured Questionnaires was used for data collection and analyzed by Using Multiple regression
and content analysis.

Results of the study revealed that more than one-half of the respondents (56.60%) were male,
married, Bachelor’s degree Graduates, and 39.29 years old on average. Each respondent occupied area
of 16.55 rai on average and 61.80 percents were mainly engaged in agriculture with an annual income
of 439,603.49 bath. Most of the respondents (70.00%) attend a training and educational trip. They
contracted the agricultural extension worker twice a year (60.30%) and joined community activities
once a year (65.11%). Few of the respondents (8.20%) were volunteers. Less than one-half of the
respondents (30.00%) perceived news about forest conservation through television. The respondents
had been living in their community for 33.91 years on average. As a whole, the respondents had a
highest level of the participation in the forest conservation (X=1.24). Based on its details, the following
were found at a highest level: project implementation, benefit sharing and decision-making (X=4.29
X=4.24 and X=4.22, respectively). It was found that the following had a relationship with the participation

in the forest conservation: training, agricultural extension worker contact and news/ information perception.
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For problems encountered, the following were found: lack of knowledge, skill, and experience
about forest conservation both in Planning and implementation. The respondents suggested that their
community leaders should ask for support from the public sector in terms of budgets and knowledge
extension.

Keywords: Participation, conservation of forest resource, Mae Khan community forest

UnAnge

mMeipiiagUszasdifiofing 1) maflduimmesszsiluniseydndtigmuinu 2) dadeid
ANwdNTusiunsiausmlunseusnedyuvumivi war 3) Jam guassa uasdelauaiuzuassemvuy
Tunsfidusmeyindtmmuusion Ussrins i MunuaiiFeuiiendveglusuamiona sunedutnes
Findedlyal nduinegna fie fununiFeu JadurmiaiiBeu S 343 au TagldiBnsduetnaine
Tuuvasuauidueiesiielunsiivtoyadaduuuasunuviafslaseads Jnsgideyasmensiasei
ANRENYAN WarnITIATIE o

neRdewuT naushetsdluajidumenne 56.60 Wedidud oregade 39.29 T auuTayaes 32.10 e sidud
anuAmaNsa 60.30 Wedldud Uszneuenninuasnssu 61.80 Wesidud fiseldiade 439,603.49 vwsied
wazilonsosiiiuiade 1655 15 dnlngiiuifineusuuazguudagads 70.00 Wedidust Anderuidmin
2 el 60.30 Wosidud dhimAanssuyeuliazads 65.11 wWeddus \Wueaading 8.20 Wedidus 1Hsu
FmansmseysnEinlnsvien 30.00 Wesidud ordueglumumuads 3391 I amsmmsidsauluns
susnutheglussiunniian (X=4.24) dasunisanduns mspawsusaustlevy uaznisdndulaeglusseu
infign (X=4.29 X=4.24 uag X=4.22 mudifu) drumsinnudsziiunaeglussdivann (X=4.20) Jauiii]
anuduiudsonisiidusnlunseyinitlunms fe msfunsiineusy nmsfinseidming wagnsiu
Joyai13ans dmsulym auassa wasdelauauurveInguiieg s nud1 vInANs vinve waslszaunisal
Tunseudnsiitsiunsmawsuagnsdiiunts Tnsnguiegnaauslifinpmuremsatuayuainniniy
Fasuamiuazaulseana

o o

MRy Nstidusiu nseysnuniwensUild Uiguvuudvi

AN
Ussinalnglutaqtudfuiiviliussinalud
W.A. 2561-2562 31uau 102,484,072.71 15 vizoAmTu
Zauay 31.68 VosuTiUsEA Ssanasant w.a. 2560-
2561 $mu 4,229.48 15 Wneflunamileditnlifeay
63.99 wasituiinfinin (yalAuuasiaios, 2563) iflo
duAudeyamzdamindedlval wudr Tut w.e. 2560-
2561 Stitufithsuu 9,661,526.03 15 warlul m.A.2561-
2562 ftituiithduu 9,627,355.98 3 visednthbesay
69.59 vasiuinasanin Fedannléinanasdosay 0.35
(NSEMTIENNTETIUMRLALAUINEDY, 2562) TitTi
liwesdmin@edmivsenaume U1sssuand et
wagtiluymusssund Famindedl, 2563) lay
anmamsamawaqﬁuﬁﬂwLﬁﬂlé’]’mﬂwmaa%m 1

nsdnasudnlditateyn msdalaulivesnuning
Wielfidufinuvinau msvilsidouass venisudons
Ulsdlsvunanmidieliaenndostundninasinive
wangIuansYinAy wu wildednsviiuluwavilyd
(amn.) visentlsdeaygalvidwihusslewiluwaujsy
Anuluiivessy (@.4.0.4-01) s @nswe, 2552)
Huiivmedminitedwlanasermniduasivie
Unliileras neliianansenusdean mdinuiAsugia
MsziuasSounazsEiuUsna ndgymisanan?
Fefimnudnduegnadsiazdesduiiuniseydnunlsl
W msﬁy’ammuaﬁﬂéﬂw maamumia%qﬂwmuﬁu
v 7wk Getlaguiivrgusuintuitiseme
Wudeafufusuathvonms suneduihnes S
Byl A usiuduiiuiivigey



@ 9. WARNSSUNISINUAS 5(2):46-55
J. Agri. Prod. 2023

sruavienans Snedutines Serdadedysl
fdnvuruugueuiivuudu Snisdudures
Ustmnsedsseiiles Insianssuvesaulugumudu
auguileiivinlinliignyiiane Wy nsdlugede
asounsostilonutaslaglaildueygn nsynsn
futwesnduneny madilugamzthuimalag
lallgFuaunm Dy (Teditad, 2560) fuditn
guruwivuluesiniiusyana 300 15 uagananunsal
fvalifgnsinane a1 asdnasuniadinlsl
yhaneth dlsiuiidianauvdeyssana 180 15 Tud
wa 2558 (nsuthliidamindedmi, 2558) Fsled
HANTENUANLINENUININY THANTENUMLATET
daay UazIALSTIN ARBAIUTYULTIBIAINANARYING
5591718 Feuszrvumansiidauinilunsquasnw
n3nenssTTIIALALALIndoxlumITy 1InANT
LazvIAALTURnYeY thindadiuangmdnivils
ningnssTuvAkasduandosluymudoninuas
2e959A57 (Weslnaddag, 2561)

NAUNAUAZANNEAYAINE1IEITETaula
AnwnsiausiuvesUssrvuluniseysnuninens
vty suathvevan sunedulines famin
Foslmi uazsoamsduvnedeiinadenisidiusu
Tumseusnuhisivu naenaudaiausuusessvyu
Tumseyinsiusivu welunsmuumatosiu
aﬂﬁnﬁﬁuﬁﬂwﬁ%mﬁaagjl,l,amﬂumiﬁwmﬂwLinﬁuwu
fideslnsuvosualiatudnmails deilfioUssamu
Tugnyuagldininenssssunafigauanysaiuay
annsaldusgleviainninensduwtdviuliedis
g1

gUnIalLadsNIg

n5iseildsuiuunmAitodainnn dWednw
Auduiusvesladesne o vesnisiidauswlunig
ausnuNIneINTUIYUTURLIVIUVRIUTEI WY Fua
dhvenans suneduthnes Sorindedval Taedins
Fuiumsidesteil

Uszrnsuazngaiiagng
Uszns Ae MmunuaTiSeuienfuegluiua

v
o 1

Jruanats snnedulines damindealud suau

2,405 AU (B9FNsUIMsEIUFUaTanans, 2564)
Amuavuanguieg1slaeligns Yamane (1973
$n9lu usaf, 2563) Tisruarudesiu 95 Wesidus
loywnngueiegng 343 Ay

\3esilants33e n1sadreuaznnsnsIeseUAMIAI

mﬁ?{TsJﬂ%ﬁﬁlﬁm’mi'swﬁaaﬂamﬂﬁumu
a¥3oulondveglusihuatvenans sunedutines
JrTadiedlnl TneifudeyainiinadiSou Suau
343 au Wuuvasuaweiafdasiairadueiesdle
Tunsiiusiusiadeya Ssiisiuau 3 meu Usznouse
noufl 1 Aaudeyadnuarduyana 1swghe ua
&eru maudl 2 deyairiunisiidiusinvesUszavy
Tunseydndthyuvuidivi lu 4 du Ae dunns
Anaula Aunsaniiung sunsTinsunauselev
wagFumsAnauUssiliuna uazmaudl 3 gy
guassa wazdetausuuglunisidiusiveying
Uhuruusivuresnguiaegts Insuuuaaunuiky
ANzNIIINTIILIY 3 vindlunsasiaasy ddlsidail
ANUADAATBININATY 0.5 e uaglavinnsvaaey
AuguulilnalAesdie yuwudiuaiediua 30 Ay
IfAnduuszansuearinminiu 0.86 wandliifiuin
wuuapUnNifiaiies undeiewaslinausiug
annsathlufivieyald

mafiususaadoya

ynmaiudeyalneliuuuasumuvinidaseains
vhmafunvsdoyannnguiesduiiufithusu
suativenan sunedutaes Sorindedu andy
ihieyafiiulsnamaaeumugndesesdeya ey
ﬁﬁaaﬂaﬁwmuﬁLﬂswsﬁwwaﬁalﬁauﬂawa uazagy
Han153desaly

nsAaszvidaya
a ¢y ' [ A
nmylaseideyautieanilu 4 Ussian fe
1) Ansgvideyadnuairdiuunna lngliada
\Bawssauun (Descriptive Statistics) el A1A2LD
(Frequency) Seeae (Percentage) duiJeaiunsnnsgu
(Standard Deviation) Agedn (Maximum) Lagf
Aga (Minimum) Atade (Mean) Myiauuiliding



drunana (Weighed Mean Score) iiialdlunisuanuas
anuiuazdnafuvesdeya

2) mMyAszrnisidusnluniseysneln
uyuwivIveInguimegdluUsziuing 9 Juns
AnTzidoyaluUNInTIE@IUTEIMAT (rating scale)
¥ 5 5gAU MuwUUTes Likert (1961 819k Siriwan
et al., 2020) ﬁ&ﬁﬁa

fidusnnniian 5 AZWUU
famsiwun = 4 AZUUY
fduswurunans 3 AULUU
fdusutioy = 2 AZMUU
fdwsunfosiian = 1 Azuuu

Tnenswlanaradsvesnmsiidusnluns
ausn¥ ULV ILYBINGUAIRE AN SO UaNE
AadunuLUUYes ARsnaina (Likert Scale) 5 svdu
Tow B8R4 (Likert, 1961) Tneinasinvuuuiads fai
seluil

AATULLLARE  ATUMINEAAZLULLREY
4.51-5.00 fidausuilusziuanniign
3.51-4.50 fdmsmluseauunn
2.51-3.50 fawswlusegauuiunans
1.51-2.60 Tdmslusysutios
1.00-1.50 fidausnlusziutiosiian

o v &

3) MTNATIERAIUEUNUSTENINSFIMUTANG
msflansulumseysnuthyusuwio linsiesei
AduUszavsanduiusveafiosdu msimunnes
MsiUanuang 5 sz (Davis, 1971 979lu Hoswssad
p¥vaIAANG UavanIN dnsasal, 2555) fall

e
o a K ¥ o 6

AdNUSTANSanauUSLA11INNIN 0.70
fanuduiusluseAvasnn
fA1naus 0.50-0.69

fanuduiusiulussivas

AnduUsAvSanduig
AnduUsEanSandutusTiadans 0.30-0.49
Tanudunusiulussauliunan
Andusyavisavdustusiiindaud 0.10-0.29
fiauduiusiuluszaum
Andusyavisavdusitusiiindaud 0.01-0.09
flauduiusiulussiusunn

sounuaz lifinnudunus

9. WaNNSSUNISINUAS 5(2):46-55
J. Agri. Prod. 2023

4) msimszidadeiidinanenisidiusou
Tunsaysnutgusuwion lWnsilksnginsanaey
Wiﬁ@iuLLUU%umau (Stepwise Multiple Regression
Analysis) iilefasigimimgiladeainita 13 dauds
Adanaiensildruslunsoysndvgusunsiv
VDINGUAIDEN UALOBUILNANITIATIZNTINTTUU
(Descriptive Explanation)

5) MIATERdynn waztaldusiiuy faen1s
Samnangdoyauaznisiinsiesiion (Content
Analysis) MsuansnsARiiuTesUsEIwURTHAsD
nsfausialunsdnnmineinstnldusivm

NAN13IVBLALIANTAL
nan15iTeazuUndumusnuasresiaus sl
dnwauzduuaaa wui nguieg el dumeme
($oway 56.60) 01eade 39.29 U uUTay e (Gowaz
32.10) Haounmausa (Fovay 60.30) anwaLNI
Wiswgna wudl ngudlegsdiulugusenauendin
inwmsnssy (Fewaz 61.80) fis1eldiade 439,603.49
vnsled wazdonsesiinuaie 16.55 13 9nkan1side
wamdlsiifiuinngusegisegluievhau Jaduleid
FaarmiuazUszaunsalludusing q fneldiadese
Ygandeldnmsiusiervesdmindedu 3.2 v
@nanusmiadedng, 2563) uasinnsdonsesiinu
Funuann Fauaneeinwanisideves qlium uag
Aniz (2564) idnwideansHianeiosiusznauluns
fndulausznouenTmnunsnssundsd1sanisany
YosunAnw LA AAmTonauuy Wul1 IANNIAN
Uszneuandmnunsnssufiseldiade 120,524.32 um
siod winiu Tnserananaleinisiifiauvhiuandtli
felfinneulude fafulssssunguitegedi
fnuhAunniiseldunnidaiiduguassadeniss
dwsaluniseudnuninensUiuwaiviu
anwarn1sdian wuldn dulngiagidisiu
fnousuuasgaudasads Gevar 70.00) Fmshasie
fudmind 2 afwied (Gesar 60.30) ety
Aunssugurudazad (Govar 65.11) \uenanadeg
Wes (Fegaz 8.20) ldsurnarsnmiseysnydiain
dolnsten] snnd 10 adwied (Gesay 30.00) uax
odeglumpmuiade 33.91 U Fadululufiemadiondtu



@ 9. WARNSSUNISINUAS 5(2):46-55
J. Agri. Prod. 2023

fusAdeves dnswad uazany (2556) dnwiEeq
msaugUwuUNslduTveUssrmulunsdnns
Urguau: nsdidnwr Yrumdwda duanivaign
gunowim Jwindmu wud naudegvdulvg
ogads 44 T uanfeuvimunludwesiifunayd
wnansAvislumslivsslond uenaniifiendoerlu
uRauiiAn Sauandliiuindenianakiuluins
Tusslosionituiithfiuanniuhlimsnenstihanas
Uszvudadldndrilinlunisiidusinlunisdanis
ninensiiditusudunaldnegaisiionases
NENAIBENS
nan153Ten1siiausnlunseusngUutiv
Tunmsawegluseiusnniign (X=4.24) Wefiansan
Duseusenu wudn Yssidusinunisaiiunig du
n1ssunauselevd wazsunisanduls eglusedu
1niign (X=4.29 X=4.24 uay X=4.22 mudsiv) du
nsddmsImmuNSRanuUszdiuNa agluszduin
(X=0.20) (Table 1) Fsmsslausalunmsnmesnis

Janrstgusudululufianisuin Tneauideves
Fnsmad wazanz (2556) fnwEesnsimungUuuy
msilduTnvessemvulunisdnnisUiguvw: Nl
AnwitumUnu suamvangn guneusini fmia
amu wudn ytuddiunnlunisdanistiguu
TusgAulunans (=3.58) uagn1s33eves WATUNS
(2559) Boennsiidusrnvesasndngumusienisdans
Uy dvatiuui dunevjaings Sminginu
WU NMsauTIvesEITNYNYWHENN TN ST B
Taonmsmegluszivainn Fadululufimnaun ua
\Wuimhdanaldinsildmsmveamsinnsthyuy
Tunmsamvesdsersuluiuiifiszdunisiidaudam
fuiindu Hedorafiosnaindnvusvesiiuiiong
dnwazadiofuiinslivsslovianmgeuind ety
uananiitlagiudinnslivsslordaniutiuniy
ylimuruEuantosas dafuSsfosdimasyingt,
diuduegeiailes

Table 1 Average and level of public participation in community forest conversation as a whole

(n=343)
Participation in forest resource management X SD Level of participation
1. Decision 4.22 0.34 Highest
2. Performance 4.29 0.29 Highest
3. Receiving Benefits 4.24 0.33 Highest
4. Follow-up assessment 4.20 0.31 High
Total 4.24 0.24 Highest
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seminefuUsdasy Fadumuiteulvvessiase
nsanans feuseeunsathfuusdassnaniiin
Jpnseimanuduiuslugduuuresaunisannesls
(Table 2) Tnelvidaydnuallusauusssi

X1 (), X2 (218), X3 (@1Un W), X4 (sgau
nsan®), X5 (81Tn), X6 (318l9), X7 (Sruiuiienses
fifw), X8 (Msfneusa), X9 (M3fnderdmtii), X10
(MITIUAINTIUYNYY), X11 (ﬂmﬂuam%mju), X12
(Ms3uiteyatnans) uaz X13 (szeznanilendoe
Tug)

Table 2 The correlation matrix between independent and overall participation variables was used in

the analysis

Variable PART X1 X2 X3 X4 X5 X6 X7 X8 X9 X100 X1t X12
X1 011

X2 -014  -046

X3 -021  -049 268"

X4 077 059 -048 021

X5 015 037 104 -012 053

X6 -004 040 115" 063 -024 -093

X7 -023 132" 055 -062 -065 -009 .363"

X8 -051 -020 .062 087 -054 -026 .043 -047

X9 1567 087 -030 -038 4317 -038 -037 -056 -.050

X10 1797 011 -030 .051 -024 -122° .194° 025 .003 .083

X11 072 051 072 .057 .388" -008 .03¢ 015 -098 .331" .039

X12 101" 074 .003 056 .085 -020 .092 008 .054 108" 155" 127

X13  -075 -048 463" 172" -330" 016 .048 103 -066 -148" 031 -143" -056
Remarks: * = significant (p<0.05) ** = highly significant (p<0.01)
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Wu@mLLUU%umau (Stepwise Multiple Regression
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Foyavnans fnnuduiudodsildodfamaadan
39U 0.05 FeavmunasnosuIEANLRLLYTIas
fauwdsnu wsen1sidiusinluniseusneUigusy
wiivnulunmsulafesay 44.60 (R°=0.446) (Table 3)
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suathuavnsel Sunsusieau Jariadedval wui
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Table 3 Analysis of the relationship between personal, socioeconomic factors and participation in Mae

Khan forest conservation

Participation in forest resource management

Independent Variable
b t sig

1. Sex .002 .064 .949
2. Age .000 .088 .930
3. Status .004 133 .894
4. Education -016 -.462 .645
5. Occupation .001 .051 .959
6. Income 8.774E-8 1.022 .308
7. Amount of land held .000 -.487 626
8. Group Membership -012 -814 416
9. Receiving Training 051 2.884" .004
10. Contacting Staff .050 3.419" .001
11. Participating in community activities .021 .502 616
12. Receiving Information .005 1.820° .050
13. Length of stay in the community -.001 -.934 351
Constant 4.330 51.078 .000
R’ 0.446 (44.6%)
F 16.720

Sig. F 0.000
Remarks: * = significant (p<0.05) ** = highly significant (p<0.01)
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Abstract

The purpose of this research was to assess the relationship between various characteristics of
six selected open pollinated (op) mulberry lines and Chiangmai variety hereafter referred as control.
The results showed that the variety 1037 and 1102 gave a higher branch length (312.60 and 295.56
cm.), total yield (2,127.00 and 1,536.30 ¢.), TSS/TA (47.13 and 47.48) total phenolic content (1,243.60
and 1,214.00 mg GAE/100g.) than the control. Total Soluble Solid (TSS) varied from 13.67-20.83 °Brix.
TSS/TA showed ranged 21.27-47.48. The correlation among 14 characters revealed the significantly
positive correlations to total yields per plant were observed for fruit weight (0.73), fruit width (0.59)
and fruit length (0.61). Branches per plant, fruit weight, fruit width, fruit length and total yield were
positively correlated with total soluble solid (TSS) (0.87, 0.82, 0.87, 0.88 and 0.62). Moreover, 1037 and
1102 had a high of number yield per plant and TSS/TA which revealed outstanding performance for
the market of fresh mulberry consumption. This study can be used to select and develop the varieties
that are suitable for Sakon Nakhon province planting areas.

Keywords: Fruit mulberry, open pollinated breeding lines, fruit quality, correlation of characters



9. WaNNSSUNISINUAS 5(2):56-66
J. Agri. Prod. 2023

UnAnge

AT gUIrasdifiosniiunnufiniusvosdnuasuanseenvesiounaiugauaiildainns
faden 6 aeus Wsuifsuduiugidedl nans@nwmuiianeiiug 1037 uay 1102 Tdnwazaruenis
(312.60 way 295.56 93l.) HaKARSINABAY (2,127.00 Lay 1,536.30 n.) TSS/TA (47.13 uay 47.48) wazuSuia
ansUsgnouTluaAnTiuun (1,243.60 A 1,214.00 4. AUAVRINIALNAGARD 100 A. thwinusie) innnd g
Wodlmi Vinawesudeiiazandld (159) aglutas 13.67-20.83 ssnu3ng dndiuuunaveudsiiazanels
soUsinaunsaftanansalnmsald (TSS/TA) aellugng 21.27-47.48 Aavdiiussewinsdnua s wau 14 Snwasy
WU ﬁmﬁﬂwamammﬁmmmé’uﬂizﬁwémaqawé’mﬂ’uémmﬂaﬂwaﬁﬁaﬁﬂﬁzquaﬁﬁﬁ’u dwitiua (r = 0.73)
AATIRA (0.59) Wy Ameama (0.61) dhudiurufs dwmiindera Aruniana ArueTINg uavHanARROMY
fedniusmannfuinameudaiazansli (T55) (0.87, 0.82, 0.87, 0.88 uay 0.62 mudiy) uenantiu
anesiug 1037 uaz 1102 Jefiandnsiusiosu way TSS/TA g9 uansdsfnenmmnzausonainviounaan
foyaildanmsdnmadstdansaiilulilumsdndentasimumeiunlounaanlinazadefiuiivgn

Tudminanaunsls
AdALy:

AL

valou ogflunad Moraceae fioinermansn
Morus sp. nszaesiugiluluneugu Auvaieu
viewnTeuvedlan 1w oy glsU auEnild ewsnwmile
nrfunnidoanievesoninild warursituiives
wovEm annsasaydulalaluanmgiionnia gusune
wazAufivannuane (Hosseini et al., 2018) weluana
Morus fiuszana 24 @l udazalTdidesasn
ae1atioy 100 aneiiug (Ercisli and Orhan, 2007)
meviugnsindunniiaaluana Morus e valeuam
(Morus alba L.) visiousn (Morus nigra L.) uazvitauuad
(Morus rubra L.) (Gundogdu et al., 2011) msﬂgﬂ
mmipuiunitygieiluduomsdmiumeulm
(Bombyx mori L.) emw15dnd wazidulduseau
(Vijayan, 2010) mau‘%‘lmwﬁauﬁﬁu’ngﬂLLuuamLaz
wUs3U wu dwalsl ue didon walsiuks sufiai
1l Juddousssuvid (Ercisli and Orhan, 2007;
Gundogdu et al., 2011) 3NNITANYINUIT NADU
paiinaludauinseaunmussudlnamzlugae
wvnuwled 2 fiAaanmsudsemuensiisiluiu
110 PAnsesnindsnis shwuluglvajen 40 Vil
(Wang et al., 2013) Twhusadeaiu Tumloutigluns
AN MNULaTanAUGUlaTAlAGE T
(Wu et al., 2013; Jeszka-Skowron et al., 2014)

valoura Wugnauln AN anduiusvesanuuy

Tunamioufiansifguauifiduasiuoyyadase
(antioxidant) TlgaslufeansUszneufiuedn sausts
Walueanazinidu aasnauaisuoulvlseniiy
(anthocyanin) Tunsalveswandauunauazan Usua
anseengnidfymaituariivunaiiuandaeiy
Juagiuriniusuaranimwndeuvaanisugn Ouan
et al., 2012) ndauarnnsaususmlanniglaanin
gmAfiviaInviane anansaUgnlaluguuuusing 9 1wy
Q7 71570 wagnuin msvsumneldan e sety
naspauanIniInaenluavaUszniu (Srivastava
et al., 2003) wavamsasaiulalaalufud
gamauy ol AunsevioRumier Muiituiuduas
ﬁﬁmmmiﬁﬁ"ﬂ (Han, 2007) viloudiszuusndiudauss
wazdn lnesnyeiluazafeniiludu Yiglianse
usiaMwIRdeR WS MnsneuseUlUY
e g meldanneiinannaneysdiseuaansa
Tunsufuslidrfuanmundouiivanuansléd
(Huang and Wang, 2012)
nsUFvUTaiuduazAnidaniugviouna
TinquszasdLitelddeyameiiugiliinandngs vun
Halne)yiSesT ST UTAYIR WazBy 9 W Krishna
et al. (2020) AnwanwardugIUINeuazaTLOUR
sanTusudyesanewugvieu (Morus spp.) wuaneiug
Mlouiidkaunsh Tanudiusiuamsieufoantuaud
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TutBnaigs Tuvaus?l Ebrahimi et al. (2021) @nwn
wumerusleunguiiTidnuaAdnudugiiine uas
a3simen dun dmdnuaanuasuds dudu ngudid
Fnwamaadiia 1wy Indud anumau Hudu
UONTINGUIMUT WK Az sand Senudusius
navIniudnwagnigly Ysuiaaisilludniiaiiy
duiusnsuinduansueuresnduaud uazUuiu
vosudsiarareanun vdoudufivnaudrumniu
SR Dvtesiusiag dusaudle wassuiid 2 eflusiy
Aoy Fsdnwaurmaiugnssudiulngifunuy
wwelslaria (Thriveni et al., 2021) M3asaUseyIng
wugnanavossiounaanduisnsuidunisaing
AnuvanAnanevessiouAuNaguilugnsAniden
meRudR wanzautenisUgnluiiuildsely Taonns
Wisuifioudnuaisiidiesnis uaznsiaandusius
sevinednway (Huedesfielunisdnidenanoiiug
valoufifesnts msTamandusiusseninsdnune 9
T UsEAUANNENTUESE NNy WU A
fuiugsEninen g uiuUSInuKNaNEn YunaKaiy
Unamswoulnlvendu Judu dalilunisdnidon
dnvarvilsiinasedndnuanidladndie Fady
Usglgmnnlunumsuiudssaneiuguieu n1sang
suanduiusseninsdnuuzlunlounadn Suilain
adaduegrann iesnlidunasilunisdnden
anwaglunuuiuussiudniounaan WukeItun1s
veABsYeI Nonthakod et al. (2019) fimanudsnius
yosdnwarIuAsefuLaz e linasie
Handnvamteunaan Tudagiunisimuiaienug
yioulinanangauazmeuaussHeNu BN TS
pgdaLiles ilemaneiusfiinmuand1sanLu
warliusslovdldifiunntu msmaaesiléviins
Anwluiuiidminanauns Saduiuiifimaugnuas
Tisglevinnmieunaanagiduegrann Taevins
AN IANURENANER LAYAMNNUBIHAYEOY I NEETLG
louiusnautninau 6 aeiugluanmuUamnaes
uadiiugFedmiduiugaun ilemmeiusmiou
lvidnunzdugined Winandngs wasnamiou
AUANG Tnedufindnuwardidguiausens laun
AMENIAs Suumseds auendeudes Sy

Aedtedu thnifndona AruniisuazausINg
thuiinrasiusiedu Usunuveadeiiazanethld uas
Usnansadilasiasld dndruvesuSunameands
fazanildreuiunmunsaiilasaavld arwanansa
lunsidneyyadase (DPPH) Usunuasuszneu
TluaBnitavun (TPC) wazdnniiud elimanuuanshs
vessisunsiazaneiug uazirdeyailaludaidon
aeiumioy ionslivssleviludamdvdsioly
Fafunsfnn3edingusrasdiiielrlétoyamenug
valouaivsnyasstomsUgrluwpiuiidaminanauns
wazdeyanuduiiusvesdnvazunsseng tield
Tudmidenaneiusvsioudidesnissely

aunIaluazisns
n1sUszliuAuFuNUSUR999AUTENDULAZAMA W
NanAnvaIMBUNANLSHENTUA

Tdvslouiugnandneny 2 Y 91uiu 6 aneug
16l 1006 1022 1037 1102 1107 wae 2104 LUSeUWigy
fuiugedyl vihmsAnussrnadeusnsau-swey
WA, 2563 & guifnnsiaungruduionnan
N3RS Jinanauas (17°0558™ N, 104°02'20”E)
MaHUNIINAaesuvduneluudenedsanysal
(RCBD) $1uau 3 61 daustaumioulsigeansedty
flufu 30 wuines tuiindoyaanisiialmides
1fun anuemas wufwns) (noduinniuuy
Primary fiinlvaindanisiaussiis 5 Aeasu) S1umu
meiana (1) (5 Assladi) ArmeniteUdes (wufuns)
(5 Awiod) Suaiwiedu (e dhwidndona (n3w)
(5 wamadu) ANNNINLaTAINEING (Hadluns)
(5 nastafiy) tminnasausiesu (n$u) Usuamwewds
flaganetild (e3mu3nd) (5 waresi) Uisnanand
Tasinanle (Wesldud) (5 nared) dndiuvesusuim
voudeiarmeihldreusunansailasasls Ao
ansalunisindneyyadasy (DPPH) (Wosidud)
A1UTBN15U84 Igbal et al. (2012) Uuaansuseney
fluedniiamun (TPC) GiadinSuanyavesnsnunadase
100 n3uthuifuka) ansidsnsves (Igbal et al., 2012)
way Imiug @adndudensutmidnuiy) auisns
289 A.O.A.C. (1990)



AMsIATIzvesAUsEnauNIaAiinarsiou
ins1zivsuiamesudeiiazasld (Total
Soluble Solid; TSS) ma3sn15w8s AO.AC. (1990)
Savsunamediiavansldene Hand Refractometer
LnseiUsunansafilamsvle (Titratable Acidity;
TA) Tnetnhduiildanuamion i3
nsafildl au3Fues AOAC. (1990) Fiasgrininm
aw1salunisindneyyadase (DPPH) laginey
@15aza78 DPPH a1335n15vnaed wagununAIuie
MAMNAINNTIUNTAUN LB YYADATEAINTBNIS
¥94 Igbal et al. (2012) JAsrzRUTUIUEITUTZNIU
Hueananua (TPC) Tnens3asnzst Total Phenolic
Content ¢&35 Folin-Ciocalteu reagent assay W
AR ASN15Ued Igbal et al. (2012) AAT1eH
nfiudlaedssegmanleuiiunavdoauds 1y
AuIudsIaIniugnuisves A.O.A.C. (1990)

nsaszidaya

AATIENANUUUTUTIUYDITBYARIUUKUATT
NAABIALLUIBULTIEUAIULANAIN AT ALAYTD
Duncan’s New Multiple Range Test (DMRT) fisesu
Audeiunieadn 95 Wesidud delusunsy
R-program v. 2.8.1 (http://www.r-project.org/) uag
MIAIANNAUNUGTEWINIanwaE (Phenotypic
correlation coefficients between the traits) #2873
494 Johnson and Kuby (2004)

NaN15IBUAZIANTA
ANYULNNTUFIUINYWATANBULAMATNVDY
NouUNANUIHANTA
HAMIANWIAN YT UV ING WaTALA T
YosaNLaudn S0 14 Snwar WUl AMNEIIR
fiauuendnsesafivedfydmnsads (Table 1)
1AU81I989I9 157.43-312.60 WwuAlung Lag
aestug 1037 fianug1dvesieuiniign (312.60
WURLIAT) T09a9u1fA @refug 1006 way 1102
(299.40 uag 295.56 WURLIAT MUAIRAU) druntou
fiugideslva faue1ivesiatesiian (157.43
WURIAST) FUTILIUAIRERINUAILLANA0EAT

o w

HodAgn1eads Inevugdedniddiuiunidens
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WnFign (32.67 71) s9sasNAe aneug 1022, 1102
waz 1107 (26.67, 26.33 wag 26.33 A1 AIUEIAU)
Tusugfinnueadeudes nudn aesiug 2104
fimnugnnanniian Wiy 4.30 wufiams sesanie
anefiug 1006 uag 1037 (4.28 uay 3.85 lWURLAT
i) druiudidednlitoudesduiian (3.50
wuAluns) susiuaufsiodu wuin fdwusening
7.00-14.75 A TnewudiBoslul fdwaudsdesiu
wnflan fe 14.75 Aa s8sa8nAe aneviug 1102, 1037
way 1107 (13.33, 11.33 way 11.00 A9 ALEIG)
(Table 1)

uaﬂmﬂﬁwummmﬂm&aﬂwqﬁﬁaﬁwﬁ’iyma
afvosiwmiinsona Tnewuin ﬂ;ﬁwﬁfﬂﬁiamaag}iwdw
0.82-5.62 n¥u thwitinsenasnilgn fe anevius 1107
(5.62 N3W) F09a9U1FD @reus 1102 uag 1037
fidwitn 4.1 uar 271 n¥u auddu Fannt
itugidndll St Ao 2.60 n¥u uazduIuIANa
NUTT AUNTINHALEIVBINANAIIULANAIIBE9
HodAgneads lnenadlauningszning 9.33-17.67
fiadiuns FeiudiFedll Sarwnhesauniian fo
17.67 adiuns 89a9u1fe anewug 1102 (16.67
fafluns) AUANETING IANNE1ITENIN 15.67-
45.67 Teduns lnganeiugiidauennauniian feo
1107 (45.67 fadiuns) sesawlaun aneiug 1102
(39.33 fladiuns) duiugideddnl Tanuerinaminiy
35.67 fadiuns ludwmeshwinuandnsofuiini
uwansnnsaRResadiudfynsadfsioisudioy
ﬁuﬁuﬁ:ﬁaﬂm@ﬁﬁmﬁﬂwamﬁmm'aﬁu WU 1,525 Sy
Wy anewug 1037 Shuihaandnrefusnniianie
2,127 n¥u uavaeniug 1107 fhhwinnanansosy
fouflan Ao 514.20 n3u Fednuarruinnaamiy
aonndastuNLAdoues Krishna et al. (2020) 7l
AnwdnuuzaanaaauazvinHaaAveMslon
10 aeug NUsEINABUGEY AN TVIAGEINUAIY
wansvegeliiedAnyoudaziusuazudazviin
Farnennaaneagluzia 10.00-56.00 fadumslndides
fuuadel wluduesnunhaadvuatosni
Aioagseming 5.00-10.60 fladtuns iesaniugnssu
LLazLma'qﬂgﬂﬁLmnshaﬁ’us[,uﬁmmm%yu Was el
wazauURveIAu
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dunnRaRGRTIA TR ITUTANA (Table 2)
wuiUimnamesudefiazarenld (T15S) agludag
11.67-20.83 83AU3NS Iawaneniug 1107 IA1U3una
vosudsftaraeniild ity 20,83 asenUing %N
Ao MugWeslval uag 1002 (20.17 wae 20.00 83A1UING
sy wiailuduUsinansaflmavild (Tiratable
Acidity; TA) wudn aglutg 0.37-0.92 Wesidud lae
ugdeslmifiviinunsailawsldinniiga Wiy
0.92 Wosdus seaunfe aeWug 2104 uaz 1107
(0.64 uay 0.56 Wosidud mudv) uaziilodnidu
8ns1du TSS/TA wud Tuaneiug 1102 wag 1037
dAwviniu 47.48 uag 47.13 MUY gaaauaneng
agelidedAgyn1sadfduiugeddva (21.64)
felunsnwiadadiaonadosuaunountifinydi
anwalen1BIALiusanYalE (biochemical traits) Yas
Havslouildnswannaindadenisiuiugnssy anm
pilenme Tassadnedy uagdu 9 (Gundogdu et al,
2011) warAwasUTuuvesdsiiaraetld (Tss)
Aumnsnsiusgnisaneiug 1Anandvsnavesaniy
wansvesiugnssululdazaneiudgnuauLuuila
donAaeIiUIUYed Yilmaz et al. (2012) uag Krishna
et al. (2020) Fawuin uazaeiuduazusavadingien
Usinameaudefiavaneild (1) fifiamulsusu
finfs ogflutng 14.6-43.3 sam3nd (Table 2)

nNNanInaaedaInsaUssdulan aneiug
1037 waw 1102 iuameiusiifdnyasmsdnugniine,
srunanan Laz A NaRARTIAN IS Tedlnl T
aeriug 1037 Tanuenimdinmsiaussis 312.60
wuRlns snniugBedvsififienuenis 157.43

WUAWAT BETAIY ATUNANEALAZAMNNNANES
aowug 1037 fuminwandnsiudeduuiniian
(2,127.00 n34) wazanndiugidesiu (1,525.10 n$)
uenantiu aewug 1037 Safie TSS/TA Aifeados
Tudusani ussifeatosiuauvmiuwasanuien
YoIuavouan (Jiang and Nei, 2015; Gundongdu
etal,, 2011) Anuanansalunsidneyyadease (OPPH)
warinnansusenouitueBniiaman (TPO) fiunaia
wugiBoslmidaduiusauaudnde efidviniy
47.13, 63.47 Wosiud uaz 1,243.60 fadnsuauya
yasnsaknadacie 100 nuimiinuis sudidu du
Wugidedlmdfidnwindu 21.64, 46.30 wWaesiud uax
1109.97 fadnsuauyavesnsaunaanne 100 N3y
thutinuwis auddy druaeiug 1102 Budnnils
angviusianwasadugIIne funandn uaz
AunMHARARTIINAN IS Bl Taefianuen
Asdsnsdinudana 295.56 wuRlums snndniug
Jaslm (157.43 wufuns) sgraiulddn dau
nHramadilndlAsaiuiugiosiva uifinuenowa
fannniviug@edlud Snvisdaiindnuanansanse
Fusnnniviugidedlyel Saviidu 1,536.30 n$u dou
ﬁuﬁ:ﬁaﬂmiﬁﬁmﬂ'ﬂwamﬁmamiaﬁu WinAu 1,525.10
n3u uenaniu aneug 1102 Sefien TSS/TA uag
USinauansusgneufluedniiman (TPC) funnndwiug
edlnd 8nene lnellawindu 47.48 uaz 1,214.00
findnfuauyavesnsnunadade 100 n3uhutnus
AaIRU duiusBesinddainiu 21.64 uag
1,109.97 fladniuauyavesnsaunadnde 100 niu
thmiinusis psdy
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Abstract

The objective of this study was to determine the influence of bio-extract types, concentration,
and proportion of straw to bio-extracts on the changes and releases of plant nutrients from rice straw.
The experiment was conducted in a 3x3x2 factorial organized in a CRD with 3 replications. The first
factor was the bio-extract; 1) fish bio-extract (BF), 2) pineapple bio-extract (BP), and 3) microbial activator
PD2 (BM). The second factor was bio-extract concentrations; 1) stock (C1), 2) 10x dilution (C2), and 3)
15x dilution (C3), and the third factor was rice straw to bio-extract ratio; 1) 1:10 (R1) and 2) 1:25 (R2)
w/v. The treatments were incubated at room temperature for 12 weeks. The results showed that the
bio-extracts, concentration of bio-extracts, and rice straw to bio-extract ratios were significantly influenced
on the changes and released of plant nutrients from rice straw (p<0.05). The BFC1R1 treatment showed
the highest content of total nitrogen in incubated straw and solution (1.96% and 0.40%), BFC2R1 and
BFC2R2 showed the highest content of total phosphorus (2.16% and 0.11% in incubated straw and
solution) and calcium (0.11% in solution). The BMC1R1, BMC2R2, BMC1R2, and BMC2R1 showed the
highest content of total potassium, calcium, and magnesium in incubated straw and solution. The

results indicate that the efficiency of straw degradation and plant nutrient release depend on the bio-
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extracts, concentration of bio-extract, and straw to bio-extract ratio. The best treatment for straw
compost production is the fish bio-extract with 1:10 of straw to bio-extract proportion for 12 weeks of
compost, that contain largest amount of N and P.

Keywords: Bio-extracts, plant nutrients released, rice straw
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Table 1 Properties of bio-extracts and organic materials.

Bio-extract Organic material
Properties Microbial
Fish Pineapple Rice straw Pineapple
Activators PD2

pH 3.21 4.19 4.15 - -
EC (dS/cm) 14.06 2.56 19.60 - -
OM (%) 12.11 4.48 10.81 - -
C:N ratio 19.77 297.14 49.07 236 235
Total-N (%) 0.36 0.009 0.13 0.21 0.24
Total-P (%) 0.63 0.002 0.03 0.03 0.10
Total-K (%) 1.09 0.05 0.90 8.18 1.53
Total-Ca (%) 0.88 0.32 0.03 0.27 0.32
Total-Mg (%) 0.33 0.01 0.28 3.97 0.34
Moisture (%) - - - 12.22 85.05
Citric acid (%) 2.40 2.61 1.28 - 2.61
Lactic acid (%) 3.25 4.38 2.12 - 4.38

a o a <

NEANT1IIVYLLES IV
dnSwavesimdndanindanisiudsunlasvad
smamsnylunied1n

NASANYINUIN BRAYBIUMANTININ A
WUTUYDIEINTNTININ hazdns1dIun199196e
H o Aa a | a
inTanm Idvswadenisiasuilasvadulnsauy
(N) veanasa (P) lnuwnaway (K) waa@ey (Ca) wag
wundiloy (Mg) Tusrsdnfisdunisudnidunan
12 dUanei sadl

lulasiau (Nitrogen: N)

Vnallulasuimualuvsdniianuansag
agafitadAgyn19ada (p<0.05) lagnudn n1swin
Wetnsehminuanilaivsinailulasautomue
Turhstngaiianuindu 1.49% Fannnimsningae
ﬁmﬁﬂé’uﬂzimLLazaﬁLs'ﬂquLUaé w2 e
FafiBnallasiau whifu 0.90% ua 1.09% mudsy
Turauzfimsnsinrednsehusinganmdilisinng
Foneiliivsinalulrsauimusluriheingdian



Wiy 1.32% Fannndmsvinvsdgetmin
FIN N1 10 wag 15 1941 (1.13% Uag 1.03% Al
&) usshsauhainset g mlsissvina
sensiasuudassnalulnsautmunluredn
Tnesnsarurhadndetmsinganing 1:10 fuwslih
silsnalulnsouiomelunisdingsiiaamiif
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1.96% (Table 2)

wWaanasd (Phosphorus: P)

Usunaeanedananualuniadafinany
WANANAUNINERR (p<0.05) Tnawudn nsndnned
shethminUanvhliEvsinamleanesaammalurhedm
geftgauintu 1.119% Fannndinisudndaetmin
dulzsauaransisaguiles we.2 fivenaide (0.90%
way 0.21% muasu) luvasdinisudnvinetnse
S mitlifinsdoneilitvsinameareda
Favungefigauiniu 0.88% dannndnsusnedv
fethminganmiFeans 10 wag 15 wh (0.61% uay
0.71% mudsiv) uinssnsdurhedsetmsh
Fanmiuliifnasousinameaniesatamnlurinedn
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0.81% iofiasanufduiusiusswivsiavesimiin
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Tnwunaeun (Potassium: K)
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uANENeAUN1Eaa (p<0.05) Inewudn NMENNIIT7
Fpannssguied wa.2 fverederiliiuiaa
TnunaiBouianualunistgsiigasiaiu 2.95%
FannnhmsmiindeiminUawazdmindulyse
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WU 18.47% Wag 96.67% auanu Tuvazthany
msvnheiseiiniamitlifinnsdoaeiiln
fUsinalnunaBenluredngsiigawiiiu 3.42%
Fanninisminrhednngietndndinimdeans
10 Uag 15 11 (2.36% Wag 1.12%) dunsidensiau
wedset s m 1:10 vlsivSnalnuna g
Tuvhetgeiigawiniu 2.59% defiosanufduiusiu
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Tnenssuifansdeguies wa.2 fveredeiilifinng
Bondusnsrdaumneinsethminganm 1:10 dewa
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5.79% (Table 2)

waa@eu (Calcium: Ca)
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asssgUes wa.2 fiveneide FuivsuauAagyy
PIUUAMINIIUANNU 0.80% wag 1.93% Auasu
TuvugAnisnannst1seundnT A i bldnng
= o Yal A a 5 v 1 o
W EUS U uARE LN ILA LN 9T Ay
4.25% FaUNNINISULNN1991I08URINTININ
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- o a | A ay o so ad dg v
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!QI V| o YV a a 5
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uunti@eu (Magnesium: Mg)
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Tuvasfinmsminnedngethminannitlifidens
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(Table 2)
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(Table 3)

Waanasa (Phosphorus: P)
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0.11% (Table 3)

Twuna@es (Potassium: K)
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wAAEa (Calcium: Ca)
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wuni@ey (Magnesium: Mg)
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Table 2 Influence of bio-extracts on the changes of plant nutrients in rice straw after 12 weeks incubation

Total-N Total-P Total-K Total-Ca Total-Mg
Treatments

(%) (%) (%) (%) (%)
Bio-extract types (A)
Fish (BF) 1.49° 1.11° 2.46° 6.43° 1.0°
Pineapple (BP) 0.90° 0.90° 1.50° 0.80° 0.46"
Microbial Activators PD2 (BM) 1.09° 0.21° 2.95° 1.93° 1.27°
Bio-extract conc. (B)
stock (C1) 1.32° 0.88° 3.42° 4.25° 1.38°
-10 (C2) 1.13° 0.61° 2.36" 2.43° 0.86°
-15(C3) 1.03° 0.71%® 1.12° 2.46° 0.49°
Rice straw: Bio-extract (C)
1:10 (R1) 1.18 0.81 2.59° 3.79° 1.10°
1:25 (R2) 1.14 0.67 2.01° 2.31° 0.72°
F-test
A * * * * *
B * * * * *
C ns ns * * *
A X B * * * * *
Ax C ns ns ns * ns

AxBxC
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Table 2 Influence of bio-extracts on the changes of plant nutrients in rice straw after 12 weeks incubation

(Cont.)
Treat . Total-N Total-P Total-K Total-Ca Total-Mg
reatments

(%) (%) (%) (%) (%)
BFC1R1 1.96° 2.16° a4.67° : 2.12°
BFC1R2 1.40" 0.30° 2.59% 2.67° 0.58%"
BFC2R1 1.42 0.28° 2.43%" 2.58% 0.58%
BFC2R2 1.53° 1.29° 2.61% 6.54° 0.91%
BFC3R1 1.22¢ 1.36" 1.25" 7.10° 1.17¢
BFC3R2 1.40% 1.25° 1.18" 4.45° 0.63%
BPC1R1 1.01° 1.29° 2.39%f 1.29% 0.48%
BPC1R2 1.01° 1.15% 2.11¢ 0.91¢ 0.90%
BPC2R1 0.90¢ 1.09° 1.95% 0.83¢ 0.97%
BPC2R2 0.68° 0.66% 1.02" 0.77¢ 0.23
BPC3R1 0.78" 0.48° 0.77" 0.50¢ 0.09
BPC3R2 1.01° 0.74%% 0.75 0.50¢ 0.09
BMC1R1 1.46° 0.19 5.79° 3.78° 3.27°
BMC1R2 1.06% 0.22 2.97¢ 1.66% 0.91%
BMC2R1 0.90¢ 0.21" 2.62% 1.36" 0.66™
BMC2R2 1.34" 0.16f 3.51° 2.50% 1.80"
BMC3R1 0.95¢ 0.21" 1.44%" 1.44°% 0.56%"
BMC3R2 0.80" 0.24 1.36" 0.77¢ 0.40%
CV. (%) 9.46 35.37 14.06 21.72 44.74

Remarks:  * = Significantly different at p<0.05; ns = Nonsignificant; Means in each column followed by different
letters indicate significant differences using DMRT (Duncan’s new multiple range test) at p<0.05

Table 3 Influence of bio-extracts on plant nutrient release from rice straw to solution

Total-N Total-P Total-K Total-Ca Total-Mg
Treatments
(%) (%) (%) (%) (%)

Bio-extract types (A)
Fish (BF) 0.14° 0.04° 0.48° 0.02° 0.03°
Pineapple (BP) 0.01° 0.005° 0.13° 0.01° 0.005°
Microbial Activators PD2 (BM) 0.09° 0.009° 0.55° 0.03" 0.15°
Bio-extract conc. (B)
Stock (C1) 0.12° 0.02° 0.58° 0.02° 0.07°
-10 (C2) 0.11° 0.03 0.47° 0.03° 0.10°

-15(C3) 0.02° 0.006° 0.11° 0.01° 0.01°
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Table 3 Influence of bio-extracts on plant nutrient release from rice straw to solution (Cont.)

Total-N Total-P Total-K Total-Ca Total-Mg
Treatments
(%) (%) (%) (%) (%)
Rice straw: Bio-extract (C)
1:10 (R1) 0.09 0.02 0.42° 0.02 0.05°
1:25 (R2) 0.08 0.02 0.36° 0.02 0.07°
F-test
A * * * * *
B * * * * *
C ns ns * ns *
AxB * * * * *
Ax C ns ns * * *
B xC * * * * *
AxBxC * * * * *
BFCI1R1 0.40° 0.09° 1.23° 0.06" 0.04¢
BFC1R2 0.04° 0.01% 0.26° 0.02% 0.01°
BFC2R1 0.04° 0.008°" 0.21° 0.02% 0.01°
BFC2R2 0.34° 0.11° 0.99¢ 0.01° 0.09°
BFC3R1 0.03° 0.01°% 0.12" 0.007¢ 0.006°
BFC3R2 0.02° 0.007¢ 0.08" 0.007¢ 0.007°
BPC1R1 0.03¢ 0.005° 0.18°"¢" 0.008¢ 0.009°
BPC1R2 0.02° 0.008°" 0.20°"" 0.007¢ 0.005°
BPC2R1 0.02° 0.005' 0.16" 0.02¢ 0.004°
BPC2R2 0.01¢ 0.007¢ 0.11™ 0.006¢ 0.008°
BPC3R1 0.006° 0.005' 0.07" 0.008¢ 0.002°
BPC3R2 0.005¢ 0.001' 0.06' 0.01° 0.002°
BMC1R1 0.21° 0.02 1.36° 0.04° 0.34°
BMC1R2 0.04° 0.004' 0.25° 0.01° 0.02%
BMC2R1 0.03° 0.005' 0.24°% 0.01° 0.02%
BMC2R2 0.20° 0.02° 1.11° 0.12° 0.49°
BMC3R1 0.02° 0.004' 0.19°"" 0.009¢ 0.03%
BMC3R2 0.02° 0.004' 0.15%% 0.01% 0.02°
CV. (%) 0 26.88 11.53 16.51 0

Remarks: * = Significantly different at p<0.05; ns = Nonsignificant; Means in each column followed by different
letters indicate significant differences using DMRT (Duncan’s new multiple range test) at p<0.05
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Effects of Iron, Activated Charcoal and Agar on Leaf Chlorosis and
Growth of In Vitro Curcuma hybrid cv. Violet
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Abstract
The effects of iron, activated charcoal, and agar showed against yellowing leaves and growth of
in vitro curcuma hybrid cv. Violet. The curcuma plantlets were cultured on the MS medium containing
3% sucrose, activated charcoal, iron, and agar at various levels. The concentration of agar affected the
occurrence of leaf yellowness and the growth of curcuma. Using iron (2.78 g L) in combination with
0.2% activated charcoal and 2.8 ¢ L™ agar in culturing the curcuma hybrid cultivar, Violet, resulted in
the lowest level of leaf yellowness and growing well was found.

Keywords: Iron, activated charcoal, agar, leaf chlorosis
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(2.78 g L") Sasffumadnuifusiug 0.29% uagu 2.8 ¢ L lunsimsifisauyumnaneiugiiag (Violet) vilsidiszdy
mnuimdesaslutiosiian waziinsaiauiulng
fddey:  omwan neauiuiud Ju mafalumies
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sEAU 2 vuneds Suflennslumies 1-10 Wesidud (Figure 1B)
sziufl 3 wunedls Tenmslumdeseglusydulunans 11-30 Wesidus (Figure 10)
szaufl 4 vanedls Teamslumdesegluseduuin >30 Wesdus (Figure 1D)

Figure 1 The level of in vitro culture of curcuma leaf yellowness A) leaf yellowness level 1; B) leaf

yellowness level 2; C) leaf yellowness level 3; and D) leaf yellowness level 4

a o =Y '3
WNENTIIIYLLASIVIIU
nnsenuiadevessimndn meauiudud
wazu lunsinzidesuyuangnaanateugdog
(Violet) Tuanmyasaie nuin Neanudadelidsa
inswiaiulanmuanugs Iulu unugen uag
FIUIUTIN AAULANANNIEDR WAAINEIITIN
a 1 U =
fAnuwans1eniu (Table 1) Taediaa1ue1iueasin
a A o P ' v o ¢ s & &
winaniiedinsldnsdiududud 0.2 Wesigud

SnwagAmrdosasludanuuanasmisatfogng
fieddnys Tnen1sHman 5.56 niusedns sy
regufusTug 0.2 Wediud Sanadesyiumumides
Tusnnilan winfu 2.53 uay 3.13 snuddy ennsld
Wiain 2.78 nSureans Tauusea i 0.2 1Wesiud
wazsldiman 5.56 niuseans Tnglalldnsanunusiug
fianadusyrumnundomwesluwiiiu 1.53 uay 1.40
ANaIU (Table 2)
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Table 1 The effects of iron (Fe-EDTA), activated charcoal (AC), and agar on curcuma hybrid cv. Violet

height, leaf numbers, new shoots number, leaf yellowness level, root length, and the root

number after culturing on MS medium for 9 weeks

Plant Root
e . Leaf Shoot Leaf
Height Root No.  length
No. No. yellowness
Fe AC(%) Agar (gL’  (cm) (cm)
2.6 13.04 3.2 0.2 1.0° 6.0 4.90°
~ 0.2 2.8 14.32 2.6 0.6 2.2 7.4 8.30"
;',, 3.0 12.72 3.2 0.2 1.4° 6.4 5.36°
0
S 2.6 12.98 2.6 0.4 2.6% 6.2 6.34
0 2.8 12.78 3.4 0.4 2.2 7.2 6.22"
3.0 13.24 3.0 0.8 2.8% 8.2 5.12°
2.6 13.80 3.2 0.0 3.2° 7.0 5.72°
— 0.2 2.8 13.46 3.0 0.8 3.2° 7.4 5.84°
;',, 3.0 14.26 3.0 0.2 3.0° 7.0 9.26°
O
- 2.6 12.32 3.0 0.4 1.8 5.2 5.84°
0 2.8 12.28 3.0 0.6 1.0° 6.8 5.20°
3.0 12.66 3.0 0.4 1.4° 6.8 5.34¢
F-Test ns ns ns x* ns xx
CV.% 12.46 16.61 17.09 52.21 24.61 271.92
Remarks: Mean values follow by different letters in column indicate significant differences by Duncan’s new
multiple range test, the alpha level of p<0.05
** = significant differences at the confidence level 99%
ns = non-significant differences
Ufdutussewinamsiisnmansiudunaiy  Uvpngnaauaneiug (Violet) lustmsdunsigyidid
fuud Tvdwasesziuanumdewedlu Jansld  nsindSnasigmaniudy 5.56 niusednsiu

s0wan 5.56 nusedns tneldldnsauiudud il
a a ) a B3 PN o
fAadesgruanuioswetlutieeaamiidu 1.40
(Table 2) Wnen@isawmanidusimewnsfingsun1sasig
a & 1 U s =] I L2
paplsilas Wuunaslunsduasiziasaaniy 1 ums
dadnedidnaseuluvuiunsdansesinas vinliluiiy
JAde (YayBu, 2544) Fanns91e91uves Vadim et al.
(2019) 18navd1 MsvnsIaman Aeanmemanves
& aa' & A A A a
21nstuaesinulunisinzifesiliodaiiv n1siiy
Anudiufuressimaniu 2 wiluemsduasien
P a A o X
Wioannsinaluwaeslusauessmungiaaduanin
Uaoaiia (Wu et al., 2009) Falun1snaasenisinieiae

anunsavinlviaafssesuainudesvedluanad
A a o o s v < P

Walguivemsduasienndnisldsgmaniiies
2.78 n3usedns Usinasnwiniiintuiaidiugoe
TifvFaasesinaalan vililuieiidden wagzannnis
noaaesdnudnin msldsaman 5.56 niusedns
' o ' v & s & & o a a

JaAURIaURIUA 0.2 Weasiua ynlvluileage
seauAMumdesveslutesfigaduiy (Table 2)
YedpAAABINUTIBUYBY WU et al. (2009) Aina1iin
mslamsauiutiuRansadeduas s yaulnveg
PUBLATEINTNAANISLAALULMABIVDIT AL UDSTS
Awngaesluanmuasawels Tnaunfnsiiuneauy



Y o ¢ o o X X A A
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ansiwvaniiu (a36l, 2559) 91RtedasunIaduds
nslsivlavesivy Beiuegiurlinivuar Uadedu o
3998 (YA5T UazANs, 2558)

Table 2 The effects of interaction between iron (Fe-EDTA) and activated charcoal (AC) on leaf yellowness

of curcuma hybrid cv. Violet

Factor

Average of leaf yellowness

2.78 g L' Fe-EDTA + 0.2% AC
2.78 g L' Fe-EDTA + 0% AC
5.56 g L' Fe-EDTA + 0.2% AC
5.56 g L' Fe-EDTA + 0% AC

1.53¢
2.53
3.13°
1.40°

Remarks:

Mean values follow by different letters in column indicate significant differences by Duncan’s new

multiple range test, the alpha level of p<0.05

venndinsliindn 2.78 n¥usedng Tamiuiu
2.8 nusedns wazmslivdn 5.56 n3usedns iy
fu 3.0 n¥usedns TAnaduadnuenisinuindign
Wiy 7.26 wag 7.30 lwufuns mudidu dannnd
nsldiwén 2.78 nSusiedng sauiuiu 2.6 niusiedns
(Table 3) Ujduiussewinamseuiusiudiuiu (Table 4)
wundenuuanasiuegeitedag Inensldneau

fudud 0.2 Wesiud Taufutu 2.8 nSuseding wax
nslduanuiuiud 0.2 Wesdus sauduiu 3.0 niu
siodns fAleAsmNeIsININTign Wity 7.07 uas
7.31 WURWAT ANEAU S%a%nAD MILETu 2.6 Ny
sodns Inglalldnsauiuiug uaznnsliiu 2.8 niusie
303 Inglalldnaduiusiudiidnodemuensn whiu
6.09 Uay 5.71 WURlIAT AUEIAU

Table 3 The effect of interaction between iron (Fe-EDTA) and agar on root length of curcuma hybrid

cv. Violet

Factor

Average root length (cm)

278 ¢ L' Fe-EDTA + 2.6 ¢ L Agar
278 gL' Fe-EDTA + 2.8 g L™ Agar
278 g L' Fe-EDTA + 3.0 g L Agar
556 ¢ L' Fe-EDTA + 2.6 g L™ Agar
556 ¢ L' Fe-EDTA + 2.8 ¢ L Agar
5.56 ¢ L' Fe-EDTA + 3.0 g L Agar

5.62°
7.26°
5.24°
5.78°
5.52°
7.30°

Remarks:

Mean values follow by different letters in column indicate significant differences by Duncan’s new

multiple range test, the alpha level of p<0.05
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Table 4 The effect of interaction between activated charcoal (AC) and agar on root length of curcuma

hybrid cv. Violet

Factor

Average root length (cm)

0.2% AC + 2.6 g L Agar
0.2% AC + 2.8 g L' Agar
0.2% AC + 3.0 g L" Agar
0% AC + 2.6 g L Agar
0% AC + 2.8 g L™ Agar
0% AC + 3.0 g L Agar

5.31°
7.07°
7.31°
6.09"
5.71™
5.23°

Remarks:

Mean values follow by different letters in column indicate significant differences by Duncan’s new

multiple range test, the alpha level of p<0.05
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Abstract

Study on fruit growth, fruit quality and growing degree day (GDD) for suitable harvesting period
of three guava cultivars: ‘Kimju’, “Teangmo’ and ‘Nikro’ grown in Chiang Mai Province. There were two
major objectives including: 1) study of fruit growth and development using three replications. For each
cultivar, both physical and chemical characteristics were determined for each stage of development.
2) study of suitable period of harvesting by consideration of fruit quality, sensory assessment and GDD.
The results showed that pattern of guava fruit growth was double sigmoidal curve separating in to
three stages. For first stage (7-42 DAF), width of the fruit gradually increased with time before shifting
to second stage (49-84 DAF) which slow rate of fruit growth and finally the third stage (91-118 DAF)
after rapidly growth, fruit entered maturity and ripening. For quality of fruit, it was found that when
the guava ripened, the rind was light green, edible portion percentage (EP) and total soluble solids
content (TSS) increased, while firmness, titratable acid (TA) and vitamin C decreased, the best harvesting
period indicated for eating fruit fresh by assessment of physical, chemical and organoleptic qualities,
It was found that Kimju cultivar should be harvested at 108-116 DAF with 2,204-2,346 GDD, Teangmo
cultivar should be harvested at 104-110 DAF with 2,238-2,351 GDD, while Nikro cultivar should be
harvested at 99-101 DAF with 2,142-2,176 GDD.

Keywords: Growth and development, fruit quality, harvest index, growing degree day
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Figure 1 Development of fruit width of three guava cultivars

Table 1 Guava fruit width during three development phases

Phase | Phase Il Phase llI
Cultivars
DAF Width (cm) DAF Width (cm) DAF Width (cm)
Kimju 7-42 2.99 49-70 3.48 77-118 8.69
Teangmo 7-42 3.18 49-84 3.68 91-114 6.99
Nikro 7-42 3.10 49-77 3.78 84-104 7.71
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Figure 2 Fruit appearance and flesh color of Kimju (A), Teangmo (B) and Nikro (C) guava fruits during

fruit development
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Correlation coefficient (r) between overall satisfaction (OS), days after flowering, firmness,
total soluble solid (TSS), titratable acidity (TA), total soluble solids per titratable acidity ratios
of ‘kimju’, “‘Teangmo’, and ‘Nikro’ guava fruit

Overall satisfaction

Trait
Kimju Teangmo Nikro
DAF 0.21% 0.32** 0.32*
Firmness -0.18 0.05 -0.32%
TSS 0.62** 0.18 0.33%*
TA 0.39%* 0.11 -0.44%
TSS/TA 0.46** -0.11 0.42%*

Remarks: *, ** represents significance at the 0.05 and 0.01 level (2-tailed), respectively

3.2 Ysumduiauszay (growing degree day; GDD)

nnsAnwviinanuiousrauiioinunszeznsiuifevess 3 Wud Tuthadousunay

WA, 2563 fannuaam .. 2564 Wi guvniiedeusazifiousglutig 21.90-27.50 sarwaidua (Table 6)

Yrngumiiiadenindl 25 ssmwaled luiiadeusunautanuniusiazdguv)iiiadeginil 25 e

walea ludiadsuiiuviauinguaiau (Figure 3)

Table 6 Temperature and growing degree day (GDD) for each month

Month Minimum (°C) Maximum (°C) Average (°C) GDD
17-31 December 16.80 27.08 22.84 261.05
1-31 January 12.20 34.70 21.90 530.35
1-28 February 13.20 37.30 23.50 532.25
1-31 March 13.10 41.10 26.81 684.00
1-30 April 18.90 39.80 27.11 671.70
1-31 May 18.10 37.50 27.54 624.55
Mean 15.38 36.25 24.95 -

a0 —a— Minimum —o— Maximum —e— Average
30 4
20 e
10 4 . o ‘Kimju’

pe o Teangmo’

° o ‘Nikro’

O T T T T T
17/12/2563 17/1/2564 17/2/2564 17/3/2564 17/4/2564 17/5/2564

Figure 3 Daily temperature during the guava study period in Chiang Mai
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Table 7 Harvest time, growing degree days (GDD) and period of harvest of ‘kimju’, “‘Teangmo’, and

‘Nikro’ guava fruit

) Harvest time  Period of harvest GDD
Cultivars
(DAF) (days) Range Average
Kimju 108-116 2,204 - 2,346 2,276
Teangmo 104-110 2,238 - 2,351 2,289
Nikro 99-101 2,142 - 2,176 2,159
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Effects of Coating Speed and Storage Period on Seed Quality of
Soybean Seed
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Abstract

This study was conducted to investigate the effects of seed coating speed and storage period
on germination and vigor of soybean seed. It was studied in order to evaluate its shelf life at laboratory
of seed technology, Faculty of Engineering and Agro-Indutry, Maejo University. The 4x4 factorial
arrangements in the completely randomized design (CRD) consisted of two factors. Factor A was coating
speed: noncoated seed, seed coating at speed 76 rpm, seed coating at speed 117 rpm and seed coating
at speed 151 rpm. Factor B was storage period: 0, 2, 4 and 6 months in storage room with control
conditions (15 °C, 50% RH). The results showed that after coated soybean seeds with a rotary coater
at different coating speeds were had average of both seed germination in laboratory and greenhouse
conditions about 89%. In comparison between seed coating speed, it showed that coating speed 151
rom affected on germination in laboratory condition, germination index, seed vigor and viability of
seeds were significantly difference from other treatments including no coated seed (p<0.05). The
storability of seed showed that coated soybean seed and no coated seed decreased seed germination
and seed vigor in both laboratory and ereenhouse conditions after stored for 6 months. The seed
germination in laboratory and greenhouse conditions and germination index differed significantly among
sample due to the interaction between seed coating speed and storage period. It showed that the
coated seed at 151 rpm decreased seed quality compared with no coated seeds after the 4-6 months
storage.

Keywords: seed coater, soybean, accelerated aging, germination index
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Wuusnuduvaaduuslewarsenunaduesidus
auifinvesudniug (%) = (wdandadvianue/
Fruuaarianun) x 100 (ISTA, 2017)
PUETMEvRIAATLS: ATRERUANEEY

2 v e & vaa & ] I3
winugnumaedddisnisaaeiendlun laeduiudn
200 wan/n35u3s wiadu 4 1 $1az 50 Waa way

a 24 6 & & s o =3 1
W3BlaNsazauransend 3 wWeswud Wudaldluy
Tnunes wdnwansazanurasdend AUt 3 Weskus
faisld 15 ufl Inelvinduauiun 9 WeAsunannans
A¥a1uAaTINToaN AAUAATAWAIULNTEATY M5IATR

<« H a ai a
wanfigainuidle uazUsvidiunaianudeielag
wasAvruladeludailasuainudsniy a1ntu

| 5 3 a I3 v

evunadulesiduinnudsynevosudaiug (%)
= (LAPTIRAFNINLA /T UIUEATIINLA) x 100 (ISTA,
2017)

nsnseideya

TNUNUNINAADILUU Factorial in Completely
Randomized Design waziU3suifisuanadelngds
Least Significant Difference (LSD)

a v = <

NENTIIYLLASIAINTE
ynnswdeudaiugiuvaeseniouaiou
wuuunyulaglinnudiseuiiunnaaiu fe 76,
177 wag 151 seusiaun?l nudAnmeeniuanInyies
UYUAn1siianuuansieiunieada Inewuiinis
A 2 53 cl' ' P °o g v
WAFRULLAATIAINEITEUN 151 SoUsowdl dnavinli
AusantanIniealjuanistesniinssuisns

A - P
\ARBUBU 9 (Table 1) usililonsivaauA N UAN N
TseSaunuimnnssuisnisiedeuliiinnuunnsieiu
M19ad@ wardlAeieANueNYeInNNIIUIZNIG

waBUWINAU 96 LUasiGud (Table 1)

wieiugimaesiumsiedeumnenuEsey
Muansnsiukagiiusnwidusseznaisng 9 wuind
Ausantuaninviesljuinisuazaninlsuiau
wanegiuvneada (Table 1) lnswdaiiusnwndu
a1 0 ew (Reumsiusnw) Sausentuaniniie

a

UjuRnsuazanmlsaougeiian Ao 100 wWesidud

q

way 98 Wasidud mudau waziiaruuansieiunig
adfidedimafuinulufeud 4 uanifoud 6 Tned
Ausenluan wiesufURnswindu 96 Wosiud
waz 97 wWosud muddu uazdiarusenluann
Tsa3euminiu 94 wWesidud (Table 1) Famsifuinw
wiausiundosuiutuiinaviliausenanas
(Shelar et al., 2008) usitUasidusnusendnseyly
neinsgu fie flanusenlitdosnda 75 wWesidus
(wsgsvdryalAiusiin, 2518) Jandnriugiavdedd
HIuN1SLAREUABLIAT0SLAR D ULUUI UMY UTLE
amnuEisouiuandsiuansaiuinuliuiunia
6 iiou Weoiiulfluanmiisinmsaueugamgd (15 °C;
50% RH)
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Table 1 Seed germination in laboratory and greenhouse conditions, germination index and speed of

germination of soybean seed and after coating with rotary machine

Foctort Seed germination (%) Germination  Speed of germination
actor
Laboratory  Greenhouse index (plant/day)
Coating speed (A)
Non coated seed 98 a 97 30.7 a 30
Coated at 76 rpm 98 a 96 30.1 ab 29
Coated at 117 rpm 98 a 96 29.8 b 28
Coated at 151 rpm 96 b 96 29.8b 29
F-test x* ns o ns
Storage period (B)
0 month 100 a 98 a 309 a 3la
2 months 97 b 97 a 309 a 29 ab
4 months 96 b 94 b 29.0 b 28 b
6 months 97 b 94 b 29.4 b 28 b
AxB x* * * ns
CV. (%) 1.96 277 2.58 11.06
Remarks: " Means within a column followed by the same letter are not significantly at p<0.01 by LSD

ns = not significant *, ** = significant at p<0.01, and p<0.05 respectively

Tuduvesiiimswenuazanudilunmsenves
waniugBadumvsuenfnuudus e uudniug
Tnenuhdaiugniedsiinsienwasanudilunis
0nas wamiudntufinnuaunsaluniseniuiyas
Iafuazinbaiugiinnuudausgs (@edums, 2529
Judy, 2538) waga1nnisasivdeuauiiniseniay
Anusaluniseenvenudaiuddmdesiiniunis
1AFEUTIAUEITEUN 117 uaz 151 seusawdl wuh
A v v ' & A oA 2
fianddnissentdeuninudanliniousasiudn
A ufiAUEITaUN 76 souseundl wasiiaiu

W aa I Aw o v a " A
uanenafiuneatifegelituddnyds (Table 1) usiiile
A339d0uAEluNITI0NVR LLAATUTWUT
nnnssuIsnIsnaaadlifinnuuanseiunieeda lae

@ ah o A a P ¢ P
wanvliindouuazindeuNANuEITaun 76, 117 uag

151 seudeu? dArAuislunissenyiniu 29.8,
29.1, 27.5 waz 28.9 AumeTu a1uaisu (Table 1) wag
dlefinnsandiszaznainafudnvmuindiofiusnm
wéadundesiliindounazidniiiadeuynnssuis
nMsvaaes wudilefsinissonvesmdniug i
msiusnwndussesingn 4 uag 6 ey dlAanas
Useana 1.9 way 1.5 muanau hagiinnuianmneiu
nsadmdeouifiousuiiouil 0 wasiieudl 2
(Table 1) wazilonsinaeuanusalunisiende
svgrnmMsALEnm wuhdleiusnviudauuiu
Fowteudl 4 waniioudl 6 dwavilieanugaluns
senanasUszann 3 fuseiu WewSeudieutuwsn
Fldiunsfivine wazllanuuaneeiunisada
(Table 1)
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Table 2 Seed vigor, seed viability, seed damage and conductivity of soybean seed after coating with

rotary machine

Factor” Seed vigor (%)

Seed viability (%) Seed damage (%)

Coating speed (A)

Non coated 87 a 83 a 12
Coated at 76 rpm 86 a 79b 11
Coated at 117 rpm 8la 79b 14
Coated at 151 rpm 76 C 77b 11
F-test x * ns
Storage period (B)

0 month 9la 83 a 10 b
2 months 87 a 81 a 10b
4 months 78 b 78 b 10 b
6 months 73 ¢ 77b 20 a
F-test *% *% *%
A xB il ns *%
CV. (%) 5.81 5.16 33.10
Remarks: ' Means within a column followed by the same letter are not significantly at p<0.01 by LSD

ns = not significant and ** = significant at p<0.01 respectively

nnsUszfiuanusdiusweaudadamios
sheFBmiisieny wuiwdeiindeuseauiiseud
151 sousiound franuuduswnninudadildndeu
wazdaiindoufinnnudaseudl 76 war 117 souse
Wit wazdinnuuandsiuneadfegefidedfnyds
(Table 2) LLazLﬁamsa'«aaaummLL%@LLiwaamﬁmﬁuﬁ
fesveznmnmsiusnw nuhdlefusneliussesnm
4 uag 6 iou WanlA1AuLlsianasUszan
13 Wesidud waz 18 Wosiud auddu (Table 2)
Fuguil Steven (2017) naninssazannsiiusne

a

fintudsnarhldruuduswonudnanas
MsnsnaeuANUTiTInvenudndmdefiniu
mMandeuasivsnuniiszaznaeng o feBwes e
WuILandndesfiadousenuidiseui 76, 117
way 151 sausiownd finavilimnuddinvesudaiug
anasdleFouifisuiumdniusililiiadey wags
Auwanesfunadfegnaditudfnyda (Table 2)
vennidlefiunvadedandeaiusvezim 4 way

6 o fnavilinnuiiTinvesudaiuganasviniu
5 Wedidus way 6 wWesidus amuddu (Table 2) e
AII9daUANLE eI B LNEAd L nE 09d2833
Aaasendlyn wudmnnssuisnismeaesfiesidus
anudemedilduandisfuniada widlofiuinw
Wuszezian 6 Weu dwavhliudndinies
fiesifudaudenogefianio 20 Wesidud
(Table 2)
dleRersandvinatiusenineanudilunis
WdpuLarsEEzaINIsiiuSnYIReANLen luan N
WosuURnsuazanmlsasaunuindiansnasiuiu
(Table 4) wanshnsiadouwdniinnudiseuii 76,
117 way 151 seudewd waviiusnwiduszesina
0, 2, & uag 6 e fnavinliwdaianuenluanin
WesfuRnsuazanimlsaSounanaiuneata lag
winitusfiadeusonnuiiaseuiigs Ae 117 souste
W9 wag 151 seudeud fuavinliausenlugnin
Tsadeuveniioudl 4 uaz 6 ananinIsdsnIseu 9



Gﬁqmim%aué‘mLvﬁaqLﬂﬁamwumumumﬁmma%
§uanuidsmeriauuuiivsngitud (mmediate
effect) WU ASUANFNVBULAR LAZNITUANSID
Fidonvesudn uazanudemewlviionnuideme
flsiansnsoneaiiu (latent effect) %a%ﬂsmglﬁa
waaldrunsivsnvniussesnamis (Jude,
2542; Yayd, 2558)
dlefiansandninasiusenineauidiseu
lumsindeuuazszuznainsiiusnundesviinissen
WUIMABNINATINAY (Table 3) lngnuinnsiAaey
nnnssuds Weiiuinwidusseznat 4 uaz 6 1w
fnavilvisvinissonanasninudaiusililindeu
wiidlefiansandninasinresisnmandeutuanugy
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Tunssennunlaifidnswasiuiu (Table 3) Aepmisy
Tunsindeunazszezinan1siiuinei 0, 2, 4 uax
6 wou lifinasonrudlunissenvenudaiug
Favdes uidlefiorsandviswasiuvesis 2 Jadesie
ANLLTaus IR sLdnnUINlavSnasauty (Table 4)
wanIIINsIAeUTinIEISaUT 117 seudewdl wax
151 seusiound duavilirunduswenudadunies
anauslesvernamsiiusnviiudy wudsatuns
Anwinsadeuidniuginlnalisendeniou
v Eausledeufeiaieandou
LuUUVLULazE R Rvinwluaniwiiaaugu
gaungfiilusreziign 6 Weu TAnuudiusianas
Uszanad 10 Wesdud Gansmi uazmwug, 2565)

Table 3 Interaction between coating speed and storage period on seed germination in laboratory and

greenhouse condition, germination index and speed of germination of coated soybean seed

after coating with rotary machine

Factor”

Seed germination (%) o Speed of
) Germination ermination
Coated speed (A) St(():))g;::;od Laboratory Greenhouse index (gplants/day)
Non coated 0 99 ab 98 a 31.1a 31.2
Coated speed at 76 rpm 0 100 a 98 a 31.2a 30.8
Coated speed at 117 rpm 0 99 ab 98 a 30.7 a 30.4
Coated speed at 151 rpm 0 99 a-c 98 a 309 a 30.5
Non coated 2 98 a-c 96 a-c 30.6 a 31.2
Coated speed at 76 rpm 2 99 a-c 98 a 31.1a 30.3
Coated speed at 117 rpm 2 98 a-c 97 a 31.1a 30.9
Coated speed at 151 rpm 2 94 d 97 a 31.0a 29.7
Non coated a4 99 ab 97 a 30.5 a 31.2
Coated speed at 76 rpm a 98 a-c 93 b-d 29.0 bc 31.1
Coated speed at 117 rpm a 99 a-c 92 cd 28.6 bc 29.8
Coated speed at 151 rpm a4 94 d 91d 28.0 c 29.7
Non coated 6 97 bc 96 ab 30.4 a 31.2
Coated speed at 76 rpm 6 97 bc 93 b-d 29.1 bc 31.3
Coated speed at 117 rpm 6 96 ¢ 91d 28.7 bc 30.3
Coated speed at 151 rpm 6 99 a-c 96 ab 29.1b 30.7
F-test ** * * ns
C.V. (%) 1.90 2.85 2.62 2.60
Remarks: ' Means within a column followed by the same letter are not significantly at p<0.01 and p<0.05 by LSD

ns = not significant and *, ** = significant at p<0.01 and p<0.05 respectively
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WaRansaundnsnasiuseninannusaluns
WAADULALILEENAINTTAUS NI BAULE MDY
< I aa a [l [ 1 A
LIAR WUINUBNINATIUNUY (Table 4) LanidnN1sAaDy
WaaTMAaaaMSAuSNwAsEesIan 0, 2, 4 was
6 ou finavilianudemevesudniugiiatu lne
A5AABUNANUIEITU 76, 117 way 151 SaUmRauIi

a ° v a & O a a X o4
fuavildanudenerauudadinioninduiile
ushwluszesnan 4 was 6 Wieu (Table 4) watila
RN dNSNasInveene 2 Uasereninuiidinves
@ 1 Iaa a 1 (9 =1 1

waanuIllidndnasiuiu (Table 4) A wansinnig
WnAsUMEANUSIsaUNuAnA1eiuY ludwaraninuil
Finvesudaiugileiuinyiszeznainn o

Table 4 Interaction between coating speed and storage period on seed vigor, seed viability, seed

damage and conductivity of coated soybean seed after coating with rotary machine

Factor”
Seed vigor Seed Seed
Coating speed (A) s zeElesioc] @ (%) viability (%) damage (%)
(month)
Non coated 0 95 86 11 eg
Coated speed at 76 rpm 0 91 84 6¢
Coated speed at 117 rpm 0 86 80 13 d-f
Coated speed at 151 rpm 0 91 81 9 fe
Non coated 2 93 85 11 eg
Coated speed at 76 rpm 2 86 80 6¢
Coated speed at 117 rpm 2 84 83 13 d-f
Coated speed at 151 rpm 2 87 79 9 fg
Non coated il 80 80 8 fg
Coated speed at 76 rpm a4 74 79 9e-g
Coated speed at 117 rpm 4 70 79 8 fe
Coated speed at 151 rpm a4 87 74 15 c-e
Non coated 6 76 79 19 a-c
Coated speed at 76 rpm 6 72 75 25a
Coated speed at 117 rpm 6 65 75 24 ab
Coated speed at 151 rpm 6 78 74 18 b-d
F-test ns ns x*
CV. (%) 5.50 5.16 33.1
Remarks: " Means within a column followed by the same letter are not significantly at p<0.01 by LSD

ns = not significant and ** = significant at p<0.01 respectively
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Abstract

This research was carried out to determine the effect of urea coated with N-(n-butyl)-thiophosphoric
triamide (NBPT) on rice growth, yield and yield components in farmer’s field at Chiang Mai province.
Rice, variety San-pah-tawng 1, was grown as farmer’s practice and applied with seven treatments of
different nitrogen fertilizers including: no application of nitrogen fertilizer, application of urea coated
with NBPT and without coated at 60, 90 and 120 kg N/ha. The result found that the application of
coated urea with NBPT had no effect on plant growth of both stages in term of shoot dry weight, plant
height, numbers of tiller per hill, SPAD value and nitrogen content in YEB and flag leaf which were
increased with increasing of nitrogen rate. However, plant height at flowering stage showed no difference
among nitrogen fertilizer treatments. Moreover, rice supplied with urea coated with NBPT at 120 kg N/
ha gave the highest yield and yield components including grain yield, tiller number per hill and panicle
number per hill. The results from this study is useful for efficient management of urea application for
increasing yield productivity and reducing impact to environment.

Keywords: N-(n-butyl)-thiophosphoric triamide (NBPT), urea, rice, yield and yield components

UNANgD

mu’ia"’atﬁaﬁnmmamaﬂagtﬁ%sﬁLﬂﬁauﬁaami N-(n-butyl)-thiophosphoric triamide (NBPT) sian15ta3ey
dluaskandnvestiusdutimes 1 dudunsvnaeduulannuasnsluiiuiitorindedul Jsznaude
7 135138 1un Lldtslulasiou el lulanalugugSeiilsindouuazsne NBPT lusn 60, 90 uag 120 Alansu
NAsnans annanisvaaedlinuaauansssumseigdvlnszrieefindeu NBPT waglindeu lng
thutinusiaiau augs Suaumiesteona e SPAD uazUSinadlulasiuliludeufiusumeniuf uasluss sy
mudrijelulnsuiidiutuluieszesmaniyivln ondueugdussesnenuuiilsmuanuusnsaiy
amsgiUlulasauilds dnsunandauavesdusznounandn wuiinsldadeySefiindousns NBPT §ne1
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v v '
o v al

120 Alan3u NAsnans Tinandaude uauvde wazuusisenafivugaan iideyaildainniside

annsaluliusslevidmsunisianistegSeluundalinuyssansaniduiunanin wazaanansenu

foannwInaaule
AdAgy:

AL

truduniduumdsanslulansaiuyuduslan
Wuownman vhliinessnsviedusenaunisyaiiv
n1snandiifseAnsnings dadioifinyTua
wawan uazitelrlinanantnilnunmififiosmese
Aufesmsressznsfits nufstuossaidos
(Yamano et al., 2016) agnslsAny lunisuandn
swullgmnandndmanasuazanmn N awmaan
Rnnmsiinunsnsigninlivsslevdaninudy
nawwihliiudeninsy vinsine1msidiu
sonaaigiivinvesdn edtslulnsauiodu
ﬁ’]@a’]%’]iiﬁﬁﬂﬁﬁﬂWUﬂ’]i“ﬂ’]ﬂiu‘ﬁuﬁﬂ@ﬂ%ﬂ i
nsldelulasiauiimnganiaduisifuaznsa
fiannsaduasunsaiydulawarmsiiunandnes
1 (paems, 2558) ilosmnlulasauiuduuszneuvan
YesnalsTladfifunumdfsensyuiunsdaunsen
fouas uadududsznoundnuedlsiu nn
Tnddn tateulesd toulvd rlngesluu wavansyiend
FmihiReestunssuaunsaisinetsng q deu
TulasuddiunumseySinamandnuasAunInves
1 Tngvilsitndnisuennedfistu fnsdfsiiuiily
duadunisadisuazifuiinuda (Dobermann and
Fairhurst, 2000)

858 (COINH,),) Wulglulaauiinensnsteld
TnsagUasudesuenlinilon (NH,") Fadululnsiaugy
Aduuslovdrofivsinuufielelaslada (hydrolysis)
fifliouleieioa (urease) Wusussu 3o msugndm
Tuanmids Aiansgade N, 16 dmalidn
TisglowinnlegSelddes (waems, 2558) lngiany
o898 mninTuneldungienafeutu shls

a

AanssuveneululySioaintuldednesings dma

ligSegadsluaniuldasds 60 wWesidud lnens
qzytﬁaﬁaulmjLﬁﬂ%ﬁﬂﬂﬂizﬂﬁﬂﬁ ammonia
volatilization Lﬂﬁaugﬂﬁuﬁ”wuaﬂmﬁs (NH;) uag
Uanuaoegussennia gadle 16 wWesidus viefaidu

40 wWesidud veslnueseildadluluiu (Cantarella

N-(n-butyl)-thiophosphoric triamide (NBPT) 838 413 nan@nuazesAUsznauNanin

et al., 2018) nfinautedu demaliinunsns
Audoslifesuionnmnmsliiutuiels
Flgsululnsauegnadiome wazenafianisuuiton
TudunadeunniinslilutBinainnfuanudoans
Ysity Faunsrraenaiudsuguvedlulasiau Jadu
wmsiaulalunisiinusgansammsldogise
Tuudmiiidhds ssifisenures Cantarella et al.
(2018) finun N-(n-butyl)-thiophosphoric triamide
(NBPT) 1Wuansiidnisnanidenisiuazsmineeeng
nhsndluvansysina Ssanunsndudsnisviany
vosoulwlgioanangyiale

NBPT uanssudamsvinuresouluiyhion
lngazudariv active site vosoulelyion duwaln
wulslgToarhauldanas uagibiAnnisaadefineg
wonluflegussenniatiesas (Ray et al., 2021) 210
seauLes Silva et al. (2017) fildsausmeniase
fiRedesiulogSefindouseans NBPT fifkaduds
nsUanUsosuenlaly uazifiunandnvesiize s
vdn wu 1lne uazdnad wuidegFeilindeu
NBPT finsaeydeuanlunflouszana 31.0 Wesidus
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nsliegFefiliadou NBPT uenainidamui nis
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530 Wesfud wenani Meng et al. (2020)
e nskipgBeiiadeusne DCD (dicyadiamide)
NP (nitrapyrin) wag NBPT Tuu12 dwwalidnaiinis
geldlulnsauldddunazannisgyidelulnsaug
ussenA sgnslsianudeyanslileySewndou NBPT
Tuiuiiugndnunhdslulsumalnedaiogroudng
foy Felfun19ifedisdinguszasdiiioAnumanos
JogSefiadousioans NBPT senisiaigiule
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aliunuIdelunlasvesnunsnsgugndin
luwndunedunsne danindednl Liasgiauds
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WBMIAevmudie AT AR Y (Wadnuel,
2548) nadATIERAULAALS Table 1 Tngfulunyas
& v S oA a Y w0
\unsednann Slwunadeuiwanideuldsziuiiann
durseing lulasaunmun wasuea@efiuanuteuld
aglusziiusi Ineanesanlulselovd uavuunidey
Muandeuldsgauuunans Ygnthaiugdudiaes 1

Table 1 Soil properties in the rice field

Tugauidl wa. 2563 sagITunmmugiuunisugn
YOUNEATNT IUALUAIEDE 2x5 LWAT IAUNa1d1
81 1 oy Ugnlaglddundn 2-3 du szavdgn 25x25
WuRWAS YunRuLIvesulatdosuazuuaTei
feusouLUadeay 0.5 s %’ﬂmisﬁuﬁﬂuuﬂmﬂqﬂ
Uszanad 10-15 WuURNAT 219UHUNITAADILUY
ejuuﬁaﬂaugizﬁ (randomized complete block
design; RCBD) n3su3slunislddelulasiau 7 nssuis
(Table 2) $1u2u 4 1

Soil properties Results Soil test levels
pH 4.69 Very strongly acidic
Organic matter (%) 1.38 Very low
Total N (%) 0.07 Very low
Available P (mg/kg) 10.5 Moderate
Exchangeable K (mg/ke) 18 Very low
Exchangeable Ca (mg/kg) 901 Low
Exchangeable Mg (mg/kg) 134.5 Moderate

Remarks:

Soil analysis methods: pH-1:1 soil: water, Organic matter-Walkley and Black, total N-Kjeldahl, available

P-Bray Il, exchangeable K, exchangeable Ca and exchangeable Mg-extracted by ammonium acetate
and analyzed by atomic absorption spectrophotometer

Table 2 Treatments of nitrogen fertilizer application in this study

Treatment Description Nitrogen rate (kg N/ha)

NO No nitrogen supply 0

N60-urea Nitrogen supply as simple urea 60
N60-urea-NBPT Nitrogen supply as NBPT coated urea 60
N90-urea Nitrogen supply as simple urea 90
N90-urea-NBPT Nitrogen supply as NBPT coated urea 90
N120-urea Nitrogen supply as simple urea 120
N120-urea-NBPT Nitrogen supply as NBPT coated urea 120

Remarks:
the rate 3 ml/kg fertilizer

NBPT coated urea = coated urea by commercial product of N-(n-butyl)-thiophosphoric triamide at



msladelulnsiau WipgBeiindeu uarlindou
NBPT uudld 2 ads ludasiviiu musveznisade
Wlnvestnn adedl 1 laflsvezunnnogean lasfins
Tidevloanada (0-42-0) §ns1 30 Alansu PAsnNA1S
uaglnunaien (0-0-60) 8ms1 30 Alandu KAsNM1S
wourtuilslulasiau dwsunslateaded 2 ldfisver
aenu lawzlolulasauiivdedneimila sasnns
Iﬁﬂﬂm’]uﬁﬁlﬂﬁé’waqmn Dobermann and Fairhurst
(2000) wasantade 10 Tu duiudiegredudn
$117u 3 Fu TaszeTuANne warsTEEABNUIL 21N
wiazuasifinisliegSelunssaisaiuansediu ite
udeyanaaiydivle Wud dhudndu eugeves
#u Srusumasiesiu A SPAD TnelHiaSes SPAD meter
(SPAD-502Plus) Foiluseuilusiveneidiadi (YEB) isves
unnne wazlussfiszozaonuiy uaziifegisly
Imsgrvsinalulasau 1ngds Kjeldahl method
fisvovanud duifusoshaiud 1x1 wns Tuwdasdid
nssuAsnslielulasiouiiuansnaiu Juiindeya
Lo Augediu Iuiuniedens S1IUTIHeEND
HAHBANIUTH WazHaRARLARTiALTY 14 Wedidusf
duiiiusedn 10 919 Tuduadniuazwdnduse
533 wddnnanluvesidudiudng

WATIEAAULUTUTIU (analysis of variance)
vaadviznavenssuIsn1slidelulasausiednune
53 9 Inglalusinsunisada Statistix 8 waziUeuLiiey
AuBANAIsEIARaslaelden least significant
difference (LSD) fisgsiutiedday 0.05
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Nan1333uuazInnTal
mswigdvlnvesinniugdudines 1 fisves
wannawaysEaEABNUI dn1smeuaussluiiAniauin
sesnilelulasauiiistu lneaziuldantminus
fiasiu ANNES SueRene A1 SPAD wavUann
lulnsaululy YEB uagluse faniutunusngde
lulasuiidiiutu snuanugdlussesmenuiudilsi
ANUUANANSAY (Table 3 uay Table 4) dwfunis
Wiydulafiszezuannewudn msliie N120-urea-
NBPT finalviynandnuaizveansiaiyidvlniigedign
Ao fdmiinuiis 52.3 n¥u/ne Ags 94.5 WwuRiuns
Junie 17.8 ie/ne A1 SPAD 41.5 iy uag
Usuailulmswululu YEB 3.02 wWesidus uasnssuds
filaldtelulasiou (NO) Slaesiiaeluvnaaiiasizs
Ao fithmiinusis 47.1 n3u/ne Mg 85.4 wuiuns
Junie 12.0 mia/ne A1 SPAD 36.2 unit uag
Usuailulasiaululu YEB 2.23 wWesidud (Table 3)
loflaszaraonuiy N335 N120-urea-NBPT fns
dsmalitninisiesyivlngefignsudionty Tned
hwiinuis 86.6 n3u/ne Suaume 173 wie/ne
A1 SPAD 40.8 niie wazusunalulasiaululuss
2.88 Wosidudt dusuinitllale fmsesyiduls
fitfoniian Ao Siwiinusis 60.8 ndiw/ne Sume
11.1 wie/na A1 SPAD 35.2 wazusunalulasiau
Tuluse 2,04 Wesidusd Veillinuarauandraiy
maadAszrnanssislunslaleiinadenmiges
Futndeiininugs 94.2-98.5 iwufiluns (Table 4)

Table 3 Dry weight of rice plant, plant height, number of tillering, SPAD value and nitrogen content in

YEB of San-pah-tawng 1 variety at tillering stage under different urea fertilizer application

Urea application  Dry weight (g/hill) Height (cm) No. tiller/hill  SPAD (unit) N (%)
NO 47.1 C 85.4 D 120D 36.2 D 223 C
N60-urea 48.9 BC 89.8 C 141 C 37.6 CD 270B
N60-urea-NBPT 50.9 AB 90.7 BC 15.5 BC 38.0 BCD 2.67B
N90-urea 51.3 AB 92.9 AB 15.3 BC 38.2 BC 293 A
N90-urea-NBPT 51.6 AB 92.8 AB 153 BC 38.5 ABC 295 A
N120-urea 51.8 AB 93.1 AB 16.3 AB 40.2 AB 297 A
N120-urea-NBPT 523 A 94.5 A 17.8 A 41.5 A 3.02 A
LSDy s 3.0 3.0 1.5 2.5 0.17

Remarks: Different uppercase letters designate a significant difference between means for urea application

with LSD at p<0.05

¥, ** and *** means significant different at p<0.05, 0.01 and 0.001, respectively
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Table 4 Dry weight of shoot, plant height, number of tillering, SPAD value and nitrogen content in flag

leaf of rice, San-pah-tawng 1 variety, at flowering stage under different urea fertilizer application

Urea application Dry weight (g/hill)  Height (cmn)  No. tiller/hill  SPAD (unit) N (%)
NO 60.8 C 94.2 111D 352D 204D
N60-urea 73.8B 98.1 123D 38.9 C 2.60 C
N60-urea-NBPT 78.1 AB 98.5 14.8 C 39.1 BC 2.72 BC
N90-urea 80.6 AB 96.3 153 C 39.9 ABC 2.76 AB
N90-urea-NBPT 84.9 A 97.3 17.0 BC 40.1 ABC 2.82 AB
N120-urea 85.3 A 95.9 15.6 AB 40.5 AB 2.81 AB
N120-urea-NBPT 86.6 A 95.9 173 A 40.8 A 2.88 A
LSDy 05 10.4 - 1.5 1.5 0.14
Remarks: Different uppercase letters designate a significant difference between means for urea application

with LSD at p<0.05

ns means non-significant difference, *** means significant different at p<0.001

nsielulasiaulusasiiunnsneiu desasio
driugiudimes 1 ludusandaludiursuas
win TanesrUszneunandn liud S1uaumissene
F1nuTrene LavduuwdareTiseseditudfy
n3adid dauandlu Table 5 lagn1slade N120-urea-
NBPT favilvinaednvhannitan (1,327.5 Alan3u/ls)
ualdupnengfiu N120-urea wag N9O-urea-NBPT
dmSunananudaiunuin N120-urea-NBPT il
%nﬁwamﬁmmﬁmnﬂﬁqm (1,151.6 Alansu/ls) wuiu
3998931 Ao N120-urea waz N90-urea-NBPT (1,048.8
wag 1,031.0 Alansu/ls) dwmsussrusenounanan
wudn Msldde N120-urea-NBPT finalvidnuiunie
#one uagdnussdens unfigasmewuiy (14.3
wio/ne war 12.2 33/n8) 509897A0 N120-urea
(13.0 viie/ne way 11.0 529/n8) Ine N120-urea-NBPT

TIuIuriedane wardIUINTIABNBNINNTI N120-
urea Amidu 9 waw 11 Wosidud muddiy Snvieds
WU N353 N120-urea-NBPT wag N120-urea vinlv
Frviugdutines 1 flwnudasosanniian (1643
uway 158.6 Wwiéin) sesanfe n1sidenssuds N6o
uaz N9O Tuuuindeunaylsiadou NBPT Sevhliidn
i uuwidasiesseglutag 137.0-144.7 wida dedlan
Tlwmnsinaiumeadd eghlsinunishilladelulasay
(N0) vhlvinawAnuazesduszneunanantiosiianiile
Wisuidtsuiumsladelunnnssuds taelsdwinmg
887.1 Alansu/ls nandniudn 761.6 Alandu/ls Sy
mderine 11.0 vie/ne NUILTIWEND 8.8 539/N0 Uay
uudafess 122.0 waa uslinuanuuansieii
agniifuddyszninanssudsnslidesdeiUasidug
wiinR denuinfireglurag 85.4-91.3 wWesidud
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Table 5 Straw yield, grain yield and yield components (number of tillering per hill, numbers of panicle

per hill, numbers of spikelet per panicle and percent of filled grain) at maturity stage under

different urea fertilizer applications

L Straw yield  Grain yield No. tiller/ No. Spikelet/ Filled

Urea application . . . . . . .
(kg/ rai) (kg/ rai) hill panicle/hill  panicle  grain (%)
NO 887.1E 761.6 D 11.0D 8.8D 122.0 C 85.4
N60-urea 1,092.1D 92713 C 119C 10.0 C 137.0B 88.0
N60-urea-NBPT 1,109.3 CD 970.6 BC 12.2 BC 10.3 BC 1443 B 87.6
N90-urea 1,207.2 BC 976.6 BC 12.4 BC 10.3 BC 140.0 B 90.6
N90-urea-NBPT 1,222.2 AB 1,031.0 B 12.6 BC 10.6 BC 144.7 B 90.9
N120-urea 1,228.5 AB 1,048.8 B 13.08B 11.08B 158.6 A 87.1
N120-urea-NBPT 1,3275 A 1,151.6 A 143 A 122 A 164.3 A 91.3
LSDq s 112.7 95.9 0.9 0.8 13.0 -
Remarks: Different uppercase letters designate a significant difference between means for urea application

with LSD at p<0.05

ns means non-significant difference, *** means significant different at p<0.001

A

dlefiansamanisfinu Felainuanuuaneng
neEdRszninensindeuas liindou NBPT deonis
Wwigivlpvesdnlussezuanne (Table 3) usluszes
aenuL wuin mslidefisns N6O nsidouuas
laiimdou NBPT viliinuiuniesanauansieiu 1ng
N60-urea-NBPT S8 saumiesoneiisi 20.3 wesus
lewleuifu N60-urea (Table 4) uenaniigiamuh msld
JogiSuindau NBPT 8n51 N120 iinandaiudn $1uiu
v wardusisienslustoziiuifes gandinisld
{pgBenlsindeudnid 10,9 uay 10 Wesdus auddu
(Table 5) Feaoandosiueuidoves Dillon et al.
(2012) finenuinsladeySewndou NBPT 05
168 Alansy NAsnan3 vinlimssemevesingionluily
anas uazdwmalinandnd ity ieiUseudisui
msliloyFoitliindou enaeduieldin msit NBPT
fguauifdudinismauveneulsigiioalufu
Hwannsgapdevesnenluis msladsyGofindeu
NBPT Jstheduaiuuszavinmnsgaldsglulasiau
maqﬁmlﬁﬁﬂ'jnﬂﬂﬁlmﬂﬁau (Khan et al., 2014;
Linquist et al,, 2013) wenanil Suilsdmiimsava
Tulasiwwiieldluadwandnlduinty esan

Tulnsuduesiusznovvedlusiu aaslsiiadivh
wihilunsdauaszinas Mdue (ONA) uazefidue
(RNA) gasluuiiv lown sandulaslvlnlady wazans
Bun3diu q Jeflunumddnsienisaiauiulauay
a1 anandnvasiie (Marschner, 2012)

A1 SPAD 7italalunlamadey wazuiuim
Tulasioululu YEB fissozumnne wazlusefisses
ARNUIU WU AAnuduiusiuegsnnluienieuin
(Table 6) MnAnadiniusiiiadudeyaiiduysslond
AensAnwINseavaussiulasaunanisiasyAuln
wavasenanandluowinals Tnefianuseaidonld
Rnslensuilifivinzaudenunaass wu msussidu
9101 SPAD (Judsnsnilafiazaan samisaluns
Ussiudosdu iesanusendanar awnsainldine
Tuuvasugn lideafumedrafievluiianesilusios
UFTRMS vlsimsruanldiuit Snvisdseandiliing
TumsnseisegisluriesfiRnisld Salaevialy
A" SPAD TlminzausefivaziFnunnnia 35 (Esfahani
et al,, 2008) uslunsaifigasnsnsulsunailulasiou
finewisawavinzauseinfielilundifodeisive
Tunsgalduaziadoudnesinems nsiasgn
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Tulmswudaduisivnvay sgratulununeassi
anansavsventain Ysunalulasauludululusses
uwannanudn n3suIBlallats (NO) N60-urea wax N6O-
urea-NBPT fAUsunalulasiuludnly YEB oglu
979 2.2-2.7 Wosiud Swnninenfiuunzau (2.9-6.2

wWosdus) dluluseiszezoanaeniifiesnssyds NO
fifelulasiusine e (2.2-3.0 Weosdus)
Taeflaindu 2.0 wWes@ud (Dobermann and
Fairhurst, 2000)

Table 6 Correlation between SPAD value and N content in leaf at tillering and flowering stages

SPAD
Correlation (r)
Tillering Flowering
N content 0.82(p>0.05) 0.99 (p>0.001)
Equation y = 5.13x + 24.34 y = 6.53x + 21.83
a'gﬂwam'i'“aﬁ'ﬂ Cantarella, H., R. Otto, J.R. Soares and A.G.B. Silva.

nsldtogFeindousny NBPT Tudndsuali
HANARWAR uazasrUsznouNandn laun Saumie
sione SnudesenannninsldadegGeilindeu
Tnenasldiisnsn N120 Alansu/ienms deyaiilsann
myReansmhlvliUsslevidmsumsianslulasiau
TugUgdsludnliifndssansamisdunanan
LAEANKANTENUADANTNIIAR DY

AnAnssuUsENA

itdestlaumueamunUSaEn e
Tusiaa v vevaunm Aamuariy yayae Al
oupszAlAldfufdmsuIniuasumsinuided
VDUVOUANS ANNITINTAL YNNI UazAnLIIE Naulan
Wwihiiusgsesufoinsmiediemesiau i i
wazledun3d arv1ivivgiimans Anendnnssy
Msinwes uAnedously Asneanuasmniuns
Tgveaufuins

LANE1591989

widnwal Yszauenad. 2548, AlemsiinTeviaulLas
W, WrInendowlls, Wl

ggns loanant. 2558. AINABINTTEINBINITVRN
413, w. 218-345. Tu: sagms loanant (u.n.).
Au sme1msukazletnl. autaufuuazdy
wisUszimelng, ngammne.
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Abstract

The objective of this research was to study the Urban Vegetable Growing Extension for the elderly
well-being in Bangkok Metropolitan Administration. The samples were 201 elderly people, 107 agricultural
extension officers, 30 experts and 6 organizations. Data were collected using an interview, focus group,
seminars and analyzed by descriptive statistics, comparative statistics and testing the hypothesis by
using multiple regression analysis.

Results of the study revealed that most of the elderly were female with an average age of 69.53
years old. The overall well-being was at a high level. The knowledge of vegetable growing was at a
moderate level. The overall opinions on growing and consumption of vegetables were at a high level.
The overall opinions of vegetable growing skill was at a moderate level. The overall vegetable growing
content requirements were at a high level. The overall media demand was at a moderate level. The
urban vegetable growing extension model for the elderly well-being in Bangkok Metropolitan
Administration, its main components were planning, executing, monitoring and improving by using
SMMCES principles as a framework for operation including (Sender: S), (Message: M), (Method: M),
(Channel: C), (Elderly: E) and (Support: S). The experiment on knowledge transfer method before and
after the training found that the knowledge and skills were different. The opinions about growing
vegetables and consuming vegetables were not different. The factors which affected the elderly well-

being were the level of opinions of vegetables growing, the level of knowledge of vegetables growing,
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and the skill level of vegetable growing. From the model assessment at the seminar, it is considered
to be appropriate. Thus, it sees as appropriate to publish to relevant agencies for utilize.

Keywords: Elderly well-being, urban vegetable model, Bangkok
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Extension activities
Organizing

Staffing

Directing
Coordinating
Reporting
Budgeting

1. Have patience

2. Have self-confidence

3, Have the knowledge and
skill of growing vegetables very
well

4. There is an art to persuade
the elderly to accept

5. Have a humble

6. Speak pleasantly

7. Have good human relations
8. Have love and
understanding for the elderly
9. Speak loud and clear

10. Listen to other people's

opinions

(government

officials/private/educational

personnel/role model)
2w o

1. Wwhs1vnns
x v o

2. Wmdenyu

3. yaans anrdumsine

4. ff§funuy

1. Concise, clear, concrete
Elderly people can take it to
practice.

2. In accordance with the living
space conditions and needs of
the elderly

3. Content format, font size it
is suitable for the elderly and
clear llustrations

4. The content elements are:
area preparation material
preparation and equipment for
seed preparation growing
vegetables, watering and
fertilizing prevention of
vegetable pests harvesting,

processing and consumption

Extension of urban

Vegetable Growing

for the Well-being
of the Elderly in

Bangkok

1. Talks and invites let’s
learn

2. Consulting

3. Individual learning
group and public

4. Learn from government
officials private officer,
personnel Educational
institutes and people who
know prototype

5. Learn from learning
resources in community

6. Self-learning from the
media Both offline and

online

Inspection

and improvement

Extension activities
Organizing

Staffing

Directing
Coordinating
Reporting
Budgeting

Method: M Channel: C Elderly £

Event Media

1. Lecture

2. Demonstration
3. Afield study

4. Practical training
print media

1. Brochure

2. Manual

3. Poster
electronic media
1. Radio

2. Television

3. DVD/VCD

4. Facebook

5. Application in
smartphone

6. Line/youtube

1. Ready for the whole
body and mind

2. Have a passion for
growing vegetables

3. Have patience and
diligence

4. Love and care
health

5. Have a strong mind
in activities made

6. Be open to new
things and eager learn
7. Have self-confidence
8. Like to do group
activities

9. Accept comments of

other people

- -

Support: S

Organization
1. Private sector

2. Public sector

3. Local sector/People
4. Acadamic sector

Support point
1. Knowledge
3. Officer

5. Budget

7. Organizing activities

2. Media

4. Communication channels.

6. Seeds/Plants

Figure 1 Urban Vegetable Growing Extension Model for Elderly Well-being In Bangkok Metropolitan

Administration

Source: Research (2021)
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Table 1 Testing of knowledge of growing vegetables. Opinions on growing vegetables and consuming

vegetables and skill level (practical ability) before and after training

n=30 person
score before score after
Issue training training t P
X X

knowledge of growing vegetables. 13.70 16.23 -6.567**  0.000
opinions on growing vegetables and consuming 3.97 4.11 -1.214 0.234
vegetables.

opinions on skill level (practical ability) 3.34 3.81 -2.683*  0.012

Remarks:

9 Table 1 nanm1siaszvimmaaedddluing
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(NM3818MeAANF) IINNGUNAREY T1UIU 30 AU
U5

mwdiReiunsugninludleadiegunnzves
Hgeeng 16 A t = -6.567 wagen P = 0.000 Fsdien

¥ = significance at =0.05, ** O = significance at & = 0.01
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wazvdanslilunansduaiunisugniniiioqunng
vaugiogluiios (M3tnevnennud) danuuansig
fupgnafitudfyBmadnfisyiu 0.01 Taenounis
ousy fleauAnuiuieds 13.70 (S.D. = 2.086) uay
e fAuAniuRdY 16.23 (SD. = 1.381)
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Table 2 Multiple correlation regression analysis of variables

’ coefficient .
variable i Sig.
regression (b)

constant 1.406 6.866  0.000
The level of problems related to the promotion of vegetable 0.080 1.168 0.183
growing in Bangkok (X,)

Level of problems with growing vegetables in Bangkok (X,) 0.080 1.337 0.183
Knowledge points about growing vegetables for urban health (X,) 0.185 3.090* 0.002
The skill level of urban vegetable growing for the well-being of 0.227 3.181* 0.002
the elderly (X,)

income range (X.) 0.024 0.411 0.681
Level of opinions about growing vegetables (X,) 0.399 6.651** 0.000
R® = 0.336 SEE = 0.31202 F =17.732 Sig of F = 0.000
Remarks: * = significance at 00 = 0.05, ** = significance at & =0.01
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Abstract

The purpose of this study was to investigate the effects of turbidity controls with various levels
on the growth and survival rate of African catfish (Clarias gariepinus) fingerlings, and study the change
of water quality throughout the nursing period. The experiment was conducted in 5 treatments with
3 replications. Treatment 1: exchanging 50% of water every day. Treatment 2-4: exchanging 50% of
water when turbidity range 22-23 cm (<80 NTU.), 13-14 cm (<120 NTU.), 8-9 cm (<160 NTU.) and
Treatment 5: without exchanging water throughout the nursing period, respectively. Experimental
fingerlings were carried out with 21 days old. The average Initial weight was 1.90 g and 6.25 cm in the
average Initial length. Floating pelleted feed containing 35% protein was fed Ad libitum three times a
day. Nursing in a black plastic tank containing 50 liters freshwater with 50 fingerlings per tank for 30
days. The results found that, turbidity control was not less than 13-14 cm (not more than 120 NTU.)
throughout the nursing period. It was a suitable situation for this nursing. This condition exchanges the
water 13 times that uses only 7.5 liters of water per fingerlings. This condition the final average weight
of fingerlings was 14.03+2.64 g/fish The average daily growth was 0.41+0.09 ¢/day and survival rate
were 92% Under this condition on the last day, pH 7.87+0.42 water temperature 27.35+0.07 °C dissolved
oxygen 0.20+0.00 mg/L total ammonia was 11.85+0.53 mg/L and turbidity was 120.43+1.64 NTU.
Keywords: Turbidity, esrowth, survival, african catfish fingerlings

UNANELD
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Figure 1 Growth of African catfish (fingerlings), under different turbidity condition

Remarks:

T1 = Exchanging 50% of water every day. (T.B. >23 cm) (Control), T2 = Exchanging 50% of water

when turbidity (T.B.) 22-23 cm (<80 NTU.), T3 = Exchanging 50% of water when turbidity (T.B.)
13-14 cm (<120 NTU.), T4 = Exchanging 50% of water when turbidity (T.B.) 8-9 cm (<160 NTU.) and
T5 = Without exchanging water throughout the nursing period (T.B. <8 cm) (Turbidity >160 NTU.)
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Table 1 Growth, survival rate and water exchange for African Catfish (fingerlings) nursing, under

different turbidity condition

Water exchange 50% with different turbidity range (meansS.D.)

Indicators T1T.B. T2 T.B. T3 T.B. T4 T.B. T5 T.B.
>23 cm 22-23 cm 13-14 cm 8-9 cm <8 cm

Growth

MIW (g/fish) 1.85+0.11° 1.81+0.11° 1.76+0.44° 2.09+0.32° 1.97+0.14°

MFW (g/fish) 14.94+1.10° 14.73+1.12° 14.03+2.64%° 12.06+1.00 10.50+1.50°

MWG (g/fish) 13.09+1.07° 12.92+1.07° 12.27+2.65° 9.97+1.20° 8.53+1.58"

ADG (g/day) 0.44+0.03° 0.43+0.04° 0.41+0.09° 0.33+0.04° 0.28+0.05"

SR (%) 92.00+2.00° 94.00+0.00° 92.00+2.00° 92.00+0.00° 94.00+2.00°
water exchange

NTWX (times) 30 22 13 il

WXP (date) 1-30 3,6,8,11-29 8,11,14,16,18, 14,20,22,27 0

20-22,24-27,29

WC (L.) 800 600 375 150 50

AWC (L/fish) 16 12 75 3 1
Remarks: Means on the same row with different superscript differ significantly (p<0.05)

MIW = Mean initial weight, MFW = Mean final weight, MWG = Mean weight gain, ADG = Average
daily growth, SR = Survival rate, NTWX = Number of times to water exchange, WXP = water exchange

date programs, WC = water consumption, AWC = Average water consumption
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Figure 2 The change of water quality under different turbidity condition for 30 days. (A) pH (B) Water
temperature (C) Ammonia (D) Dissolved oxygen (E) Turbidity (F) water transparency
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Abstract

This study aimed to investigate: 1) Socio-economic attributes of farmers; 2) knowledge about
good practice of avocado production of the farmers; 3) a level of good practice of avocado production
of the farmers; 4) factors effecting good practice of avocado production; and 5) problems encountered
and suggestions about good practice of avocado production at The Royal Project Development Center
of Maetho and Nong Khiew. A set of questionnaires was used for data collection administered with a
sample group of 144 farmers growing avocado. Findings shoed that most of the respondents were
male, 44 years old on average, elementary school graduates and below, married and their an average
yearly income was 265,946 baht. Most of them used their own experience in planting avocado and
had a high level of knowledge about good practice of avocado production (92.10%). This was in terms
of the following: water source, planting area, use of agricultural hazardous substances, quality
management and production process prior to harvest, harvest and postharvest practice, produce
suspension, personal hysiene, and data recording. Factors effecting good practice of avocado production
were: capital source, news about avocado production from various media, experience in avocado
production and knowledge about good practice of avocado production. Problems encountered were:
1) water source management in the dry season which needed the assistance of technology and
2) knowledge and understanding about use of chemicals in the good agriculture practice system.
Keywords: Avocado production, GAP system, The Royal Project Development Center of Maetho and
Nong Khiew
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Table 1 A level of avocado production in good agricultural practices in Maetho and Nongkhiaw royal

project development center

Good Agricultural Practice in avocado production Mean S.D. Level
1. Water 3.82 .483 high
2. Planting area 4.00 261 high
3. Pesticides 4.26 .459 high
4. Pre-harvest quality management 3.60 .290 high
5. Harvest and postharvest handlings 4.04 636 high
6. Holding, moving produce in planting plot, and storage 4.37 512 high
7. Personal hygiene 4.02 .508 high
8. Record keeping and traceability 3.12 .585 moderate
Total 3.90 467 aln

Remarks:

4.21-5.00 highest, 3.41-4.20 high, 2.61-3.40 moderate, 1.81-2.60 low, 1.00-1.80 lowest
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Table 2 Factors affecting in the good agricultural practices of avocado production

Dependent variable

Independent variables

Good Agricultural Practice in avocado production

B t Sig.
1. gender -021 -416 678
2. age -.002 -.953 343
3. edu -.004 -.140 .889
4. sta 141 1.591 115
5. fammember -.020 -1.119 266
6. labor .043 1.663 .100
7. inc 2.058E-7 1.300 197
8. fund 176 2.148 .034*
9. vyield -1.870E-5 -.439 662
10. inform .033 1.987 .050%
11. connect -.004 -568 571
12. train .017 510 611
13. exp .018 2.856 .005%*
14. know -.030 -2.052 .043*

R = 0.160 (16.00%) F=2183 Sig. of F = 0.029
Remarks: * Statistically significant level at 0.05, ** Statistically significant level at 0.01
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Guide for Authors

The submitted Manuscripts should be of high academic merit and are accepted on condition
that they are contributed solely to the Journal of Agricultural Production. Submission of a multi-authored
manuscript implies the consent of all the participating authors. All manuscripts considered for publication
will be subjected in a process of double-blinded peer-review by at least 3 independent referees and

it is free of charge.

Submission checklist

Manuscript submission must include title page, abstract, keywords, text, tables, figures,
acknowledgements, reference list and appendices (if necessary). For a title page section, a title of the
article, a list of author, affiliations and E-mail address for corresponding author need to be provided.

The total manuscript should not exceed 10 pages.

Preparation of the manuscript
All manuscript submission for publication in the journal should followed the following suidelines:
1. Manuscript texts must be written using high-quality language. For non-native English language
authors, the article should be proof-read by a language specialist before submission.
2. The manuscript text, tables and figures should be created using Microsoft Word.
3. If possible, all text throughout the manuscript should be used 15 pt ~TH SarabunPSK except
a title using 16 pt, otherwise, Browallia new would be replaced.
4. Manuscript texts should be prepared as a single column, with a sufficient margin (2.5 centimeters
for each side).
Abstract should not exceed 300 words and provide only 4 keywords for each manuscript.
All measurement in the text should be reported in abbreviation, using metric system.
Each Tables and figures should be numbered consecutively.

Acknowledgments should be as brief as possible, in a separate section before the references.

0 0o N o U;

In-text citation should be given in the form of author and year in parentheses; (Pawin et al.,
2012) or if the author’s name is a part of sentence, it should be followed by the year in
parentheses; Pawin et al. (2012). All references mentioned in the reference list must be cited
in the text, and vice versa.

10. The reference list at the end of the manuscript should be listed alphabetically. The following

are examples of reference format.
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Shternshi, M., O. Tomilova, T. Shpatova and K. Soytong. 2005. Evaluation of ketomium-mycofungicide
on Siberian isolates of phytopathogenic fungi. J. Ari. Tech. 1(2): 247-253.

Books/ Textbook:

Steel, R.G.D., J.H. Torrie, and D.A. Dickie. 1997. Principal and procedures of atatisticabiometric approach.
3" Editon. McGraw-Hill Publishing Company, Toronto.
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Kubo, T. 2003. Molecular analysis of the honeybee socially. pp. 3-20. /n: T. Kikuchi, N. Azuma and S.
Higashi (eds.). Gene, Behaviors and Evolution of Social Insects. Hokkaido University Press. Sapporo.

Thesis:

Chantrachit, T. 1994. Anaerobic conditions and off-flavor development in ripening banana (Carvendishii
spp.). M.S. Thesis in Horticulture, Oregon State Universtiy.

Proceeding/ Conference:

Yamagishi, Y., H. Mitamura, N. Arai, Y. Mitsunaga, Y. Kawabata, M. Khachapicha, and T. Viputhamumas.
2005. Feeding habits of hatchery-reared young Mekong giant catfish in fish pond and Mae Peum
reservoir. Precedding of the 2™ Internationl Symposium on SEASTAR 2000 and Asian Bio-Logging
Science. Kyoto, Japan. pp. 17-22.

Internet:

Linardakis, D.K. and B.l. Manois. 2005. Hydroponics culture of strawberries in Perlite. Available: http://
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