UNINAN — LUYIgU 2561

NH1IN mamm‘[a

ISSN 0125-8850

a a

navasanuunauluuidnaivazdunsdniinenisuandasefine CH,
N15L3YLAULH HazNaNanT1IVINBNULE 105

EAUS L9

Havasuuniieuian1saaldutenauazn1siasyiaulavaerawnis

gty Josnes dulu gounes wazaigm v1adl

navadlaeulandadannansidaiutdauiuaiuunsukasinsy

PlulaulufusiunuwanLliey

"U‘LQJ‘HE’] dunszna LazIINTal RYY

a a

YIngnsauNuguazszaugasluuwAvawinugUan lwawn

<

infaunazlindounauiuglutrnanianaunug

q

a Q‘ a v a6 a !
VYAILNYIN FAIUIGAN NAUY @HQ&U?%L’&?E ARNT qu@LGUGIIGU\‘i

SUATA SNAUAS LATSNNAY LNYTAN

4

(Y v g ‘:9‘1 a o ¢ a Ay
ﬂ']'iﬂﬂtLEJﬂLLﬁ%ﬂ']’ii%q%‘l']‘c’JW JLYDIAUNIYINBNINANEUDUVIDU

LUUSTSHYIR

a U

Wogns Agelaniy sivde Tusinin uazieneniing qusinuss

anmduaznisufialunsléasaiiigndesvaanunsnsgugnitnnasdgiu

@uﬂwwuﬂﬂsamwmwaumz DLNBUAILAY T9rILTeln

UOLUAS SAUTU WAZITHAU BUNTAAUNT - eoeremememememem e

nsgauiumalulagniswandulvulneaiilevewnunsnsludmingnssiil

TaRen g3 wasUsedaas \eshgsuun

Jaseniinasaniudsavesdudiniedruaniananiaailusandae el

CY L3 a

WA ANPASTIAY LAZWAATSA LA

q

12-22

23-33

34-44

45-54




fUsne

v

W
U
v

UIIAUNTNITDIUBNS

UsIaUISN3

BIUITUISNS

AMZNTIUNTANLTUIUY

ANgUSL YT UNUS LAZLHELNS

ININY

215871590 ATAWAIUIVINITNYAS
JOURNAL OF AGRICULTURAL RESEARCH AND EXTENSION

QUANERSIANSE AS. TS YATY

HYIemMans19158n1Iu. ueludy

FRINENTINTE 3. BeEns V1N

Ej 1
Y

3
P

2WANENTIANTE A5, 35NNTL BUNATS

589MMANI1975E A5, TS Yayan

' o

WANEANSIANSE AT, F3E9a8 AN

q

A
Y

SBIFNANTIINTE AT. LNSLIANA AT

ANARSINTIRAUNG  LTULNYS

I a o

AansINsenesAnn a3, ausny Jyayda
AENTI9138 A5, NULABIA LHIRA3ITIN
AEnII5E As. Aty A9sENS

A1En31738 A3, Inena dnsSnsna
AAAT19158 A3, Useuon Junslauiiy
ANAATIANTE M. 9VBSAY u UAT

AENTI5E A9,
FOIFEANTINTY 913,
309ANENT19158 A9, y
s0eansI38 A3, quadnwal Snudni
FOIANENTI58 93, Us 1l Anglniee
399FNANS19158 A3, Uszialy 9338800
JIANEANT19158 A9, Wl InYyauun
FOIANTINTITONTING  asnwily uanl
FRIANANTINTIUTEINT WNSIUUN

HYIeans191588senee adnetlyay1ens
UNAIIT Synee
UEITIEFU DU
WgaleA g
WU LEuugy
WSy Wesandn

P19UseIneS Noawds

WINedede sl
UIngaede sl
UIngaede i
WINedude sl
UGN UASUNTILT
UAINYIRYUDULAU
UMINYIALLNEATANERS
WIS uLLY
uIngaedesing
UNINYINYULTADT

UM INGIRYYTH
uIngraeualy
WIS LlY
UANINESLULY
umIngaeuly
WMneduwmalulagsvisnang Tusen

UAMINY1ELLULY

s
[ o o

W9Sysell sivnsnadnm

weiingdan Ynudl

PNEADUNT FUNTY

¢ o

UNEANRAWITIU gViFduR

s
£

PgUseans ham

Areuinnssuwazatenenmalulad d1unIdenardadsuivnnisnisinens

1MINYFERILY B NduNs1e Jamdadasing 50290
nséwsl 0-5387-3411 nsans 0-5387-3418

E-mail: res_journal@mju.ac.th

Web site: www.rae.mju.ac.th

M5E1ITukaTARESUIVINITNEAT (ISSN 0125-8850) LUINTEITNIRBINTVRIUNINGISULUTE Tadl

TogUszasdiiieeunsifeuasunanumadvinisiunsinens lWunsansse 4 deu dmuneentay 3 atu lay

I 1

Answewnseaulayd Journal Online) Iugmﬁmima%lﬁﬂmaﬁﬂé Lay miLm&JLL‘WﬂuLLUUEULa'mﬁm%'wﬂwmu

MAYIVRINUNTNAIUINITINEAT


mailto:res_journal@mju.ac.th

UNUIIUISNIS

yiugeufisnuaziansn funariulegisnig asmadiumudsuudsuluaunianan
andunsaitoussduaisinmanuns Miugdeudeagatul Wuunaunsaisides U 35
atiufl 1 (unsIAs-wwney e 2561) vssanBnisisedelemationenslivinugeuynviuiiguam
Mo gunmdn Tidauds earlsindsimdutlam guassasiieg luinasy

domansgluativideuinautulunanunnasamedneimanitszaia 5 Fes 9y wa
vounilfeusanisgalduuandanaznisiasyivlavesenansn navesiuwnavuluuntruadl uay

dunsdiadinenisuanUasuing CH, n15asAule wasnandntIvnenuzd 105 MsAnLenLay

' '
a =) v a A

Yangnugioqaunidiion1snanddeuiouuuusssuya uonantdulisesiaulaniieite

q

n139

ee

'
[ [y 14 a

M1901U 1ATegna dean Tuszduiiosdu 1w nisveusumalulagniswdnduluulneaniiioves

o = o aa i °o & a v =~ o S Y o o '
Lﬂ@mﬁﬂiiu‘ﬂﬁﬂ?@q@iﬁ’]u {]7\]"5]EW]QJN'ﬁG]@?‘n'uJaqLi‘r\]sUa\Tau@']VUQm']UﬁVUQNa@ﬂm“Vﬂ;UQQMFJWLmﬁNﬂLWN
Dudu
v 1 a yal v v & 1J ¢ 1 v v ao I
MIUUUDYNEIN a'ﬁgﬂQWNEW‘LﬂQWﬂQ’ﬁﬁ’ﬁQ‘U‘UUQgLUUU?%IEJGUUC‘]'@Q@WU 1UNY Lazasldu

i 1 o

Usvleviod1eBsvuludnrangiininesdniiuieaneg wanllagnateneawazinlyussyndldiu

Y

fidpununsnsiennuiufedd uaskasseredlunseusnyligadundontasseuuiing

punulnladuninasu

S NLALLANTN

S

o N a

SOIFNENTIN5Y ATLNTIANA ASIRUEI

UIIUITNI5ITANTIVY






Journal of Agri. Research & Extension 35(1): 1-11
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Effects of Rice Husk Charcoal under Chemical and Organic-chemical Paddy Filed
on CH, Emission, Growth and Yield of KDML 105 Rice

WENIAUS LN9Y

Saowakon Hemwong

aivIiAEns AuznensLazAlulal NNINEISBUATHLN UATWUY 48000
Program of Plant Science, Faculty of Agriculture and Technology, Nakhon Phanom University, Nakhon Phanom, Thailand 48000

Corresponding author: saowakon@hotmail.com
Abstract

Paddy soils in the northeast of Thailand are the low soil fertility. The application of organic
materials to the soil lead to increase methane gas (CH,) emission. Charcoal is the organic material as
high carbon content and stability to decomposition and result to decrease Methanogenic bacteria
activity. The experiments were conducted on farmer paddy fields. Two paddy fields were selected to
use for this experiment i.e. chemical and organic-chemical paddy fields. The experimental design was
RCBD with 4 treatments and 4 replications including; 1) no amendment, 2) rice husk charcoal, 3) farmer
practice and 4) farmer practice + rice husk charcoal (panicle initiation stage: PI). The results of this
research found that at initial growth of rice were not different between rice husk charcoal amendment
and farmer practices under both chemical and organic-chemical paddy fields. These results indicated
that initial growth stage of rice does not need addition chemical fertilizer. However, rice husk charcoal
amendment at Pl stage was improved rice productivity higher than farmer practices under chemical
paddy field condition. Rice husk charcoal amendment was highest rice grain as yield 150 kg/rai under
chemical paddy field, while, rice husk charcoal amendment and farmer practice were not significant
difference in grain yield (424 and 425 kg/rai, respectively) organic-chemical paddy field. Rice husk
amendment under chemical paddy field was highest CH; emission during weeks 2 and 3 after
transplanting. While, farmer practice under organic-chemical paddy field was highest CH, emission.
However, under low organic matter paddy field will induce to high CH; emission when increase

organic matter (rice husk charcoal) and decrease CH, emission under high organic matter paddy field.

Keywords: charcoal, chemical paddy field, organic-chemical field, CH, emission
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Table 2 Effect of soil managements on rice growth at 30 days after transplanting under chemical

and organic-chemical paddy fields

Treatment Chemical rice Organic-chemical rice
Stem Height Shoot Stem Height Shoot
per hill dry weight  per hill dry weight

(cm) (g/hill) (cm) (g/hily)
Control 3 48.75 4.96 3 64.50 9.90
Rice husk charcoal 3 68.00 7.75 3 72.00 13.99
Farmer practices 3 63.50 6.53 3 70.75 16.27
Farmer practices 3 66.25 6.25 2 64.00 14.20

+rice husk charcoal (P! stage)

LSD 45 0.40" 17.18* 3.04" 040"  14.24" 4.22%

C.V. (%) 8.16 17.42 29.82 8.51 13.13 19.39

* = significant different at P<0.05 and ™ = not significant different at P>0.05

Table 3 Effect of soil managements on rice growth at 60 days after transplanting under chemical

and organic-chemical paddy fields

Treatment Chemical rice Organic-chemical rice
Stem Height Shoot Stem Height Shoot
per hill dry weight  per hill dry weight

(cm) (g/hill) (cm) (g/hill)
Control 3 84.50 9.55 7 100.75 58.33
Rice husk charcoal 4 101.75 30.89 7 111.75 107.60
Farmer practices 3 103.00 29.73 7 113.25 72.00
Farmer practices 5 77.00 58.80 7 98.25 97.65

+rice husk charcoal (Pl stage)

LSD 45 1.03*  17.23* 6.59%* 177" 2208 23.28*

C.V. (%) 17.81 11.76 12.77 16.27 13.29 17.35

** = significant different at P<0.01; * = significant different at P<0.05 and ™ = not significant different at P>0.05
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Table 4 Effects of soil managements on rice stem and panicle per hill, straw and seed dry weight

under chemical rice and organic-chemical paddy fields

Treatment Chemical rice Organic-chemical rice
Stem Panicle Dry weight Stem Panicle Dry weight
per per (kg/rai) per per (kg/rai)
hill hill Straw Seed hill hill Straw  Seed
Control a4 5 28 136 8 9 102 388
Rice husk charcoal 6 3 92 150 8 10 213 424
Farmer practices 8 4 111 137 8 8 141 425
Farmer practices 7 a4 149 127 9 8 128 393
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** = significant different at P<0.01; * = significant different at P<0.05 and "™ = not significant different at P>0.05
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Figure 1 Effects of soil management on CH, emission under chemical rice (a)

and organic-chemical paddy fields (b)
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Effect of Magnesium on Manganese Uptake and Growth of Rubber Trees
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Abstract

Magnesium (Mg) and Manganese (Mn) are essential nutrient for rubber plant growth. Most of
rubber trees are planted in acid soils. These soils have insufficient Mg but Mn greatly dissolved that
may affect to rubber plant growth. The study was conducted to investigate effect of Mg on Mn uptake
and growth of rubber trees. Rubber tree sapling was planted in plastic pot. The experimental design
was factorial experiment in CRD with three replications. The treatments included two factors with
three rates of Mg supply as kieserite viz. 0, 2 and 10 cmol. Mg kg-1 and two rates of Mn as Manganese
sulfate viz. 0 and 50 mg kgfl. The result showed that Mn concentrations and their uptake in all parts
of rubber trees decreased when applying Mg. Magnesium concentrations increased with increasing of
applied Mg while Calcium concentrations in shoot decreased. When applying Mg 10 cmol. kgfl,
Potassium concentration decreased and shoot and root were stunted. Applying Mn 50 mg I<g-1 did not

affect rubber tree growth compared with the control.

Keywords: Magnesium, Manganese uptake, growth, rubber
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Table 1 Some chemical properties of soil after Magnesium (0, 2 and 10 cmol, kgfl) and Manganese

(0 and 50 mg kg ) applications

Treatment Chemical soil parameters
pH.5 EC (1.5 Extr. Mn Extr. Mg
dsm™h (mg kg™ (cmol, kg )
Mn 0 mg kg
Mg O cmol, kg 544 b 0.18 d 592 b 0.05
Mg 2 cmol, kg 575 b 0.42 bc 6.69 b 0.56 b
Mg 10 cmol. kg1 568b 1.39 a 788 b 1.32 a
Mn 50 mg kg’
Mg O cmol, kg 6.57 a 0.29 cd 4041 a 0.26
Mg 2 cmol, kg 6.50 a 0.52 b 38.37 a 0.58 b
Mg 10 cmol kg 6.49 a 1.36 a 39.10 a 1.16 a
ANOVA Mn ** NS *x NS
Mg NS *x NS o
Mn x Mg NS NS NS *

Within a column, mean values denoted by different letters differ significantly;

¥, ** = significant at p<0.05, 0.01; NS = not significant at p>0.05
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Figure 1 Shoot (A) and root (B) growth of rubber tree under Magnesium (0, 2 and 10 cmol, kg-l)

and Manganese (0 and 50 mg kg_l) supply

Mn= NS, Mg= **/ Mn x Mg= NS
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(A)
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10 -+ a (B)

ab a ab

0]
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(on
11111111 8
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Mg supply (cmol. kgfl) : -O, 2, B 1o

Figure 2 Height (A) and girth (B) of rubber tree under Magnesium (0, 2 and 10 cmol, kg_l)
and Manganese (0 and 50 mg kg_l) supply

Mean values denoted by different letters differ significantly; ** significant at p<0.01;

NS = not significant at p>0.05; [ = standard deviation
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nstiuuan i@ suinldd i ndnudeves
Fugnanamieny warsnuus (Table 2) s
nssuAsmuauegeilduddny Tnsanizidlod
winfliFoud 10 wuAliauszq Mg/an. mMaifuiseniila

7 50 un. Mn/nn. ¥nlrunninwiiaveIdue19nisn
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Liumnsnafuilsiduuseniida uaznsifuuasnida
Fwfvwunili@en 2 wudluadsey Mg/nn. vilv
thwinusvaafuly wasddu Suualiugetu uas
anasdleunundiemdfindy 10 wuluauseq
Mg/nn. (Table 2)

Table 2 Dry weight of rubber trees under Magnesium (0, 2 and 10 cmol, kgfl) and Manganese

(0 and 50 mg ke ) supply

Treatment Dry weight (g kg
Leaf Petiole Stem Tap root Lateral root
Mn 0 mg kg
Mg 0 cmol. kg—1 6.57 a 1.26 a 10.96 a 13.04 8.55a
Mg 2 cmol. kg—1 1.74 b 0.78 ad 9.59 a 22.54 7.54 a
Mg 10 cmol, kg’1 ND ND 284 b 17.96 1.16 b
Mn 50 mg kg
Mg 0 cmol. kg—1 587 a 0.90 ab 1092 a 12.63 7.26 a
Mg 2 cmol, kgfl 233b 1.01 ab 13.18 a 14.24 6.35a
Mg 10 cmol, ke ND 0.28 b 297 b 13.61 191 b
ANOVA  Mn NS NS NS NS NS
Mg > * "o NS *x
Mn x Mg NS NS NS NS NS

Within a column, mean values denoted by letters differ significantly;

¥, ** = significant at p<0.05, 0.01; NS = not significant at p>0.05; ND = no data

HavauuniiPudan1saausen e

wazAMUduduvaEIneMITluAUE1INIT
nsdLkueanIlla 50 un. Mn/nn. viliaau

Wtuveuusn1daludiunigg vesdus1ansidan
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gan31 1,000 1n. Mn/nn. 8nliusinun laeilA1genda
nssasnldlauuasnidaUseaunn 3 i (Table 3)
Wewdnkuni@auvinlinnundukasnidaluyngu

a o £

anasagniidedAgy (Table 3)
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Table 3 Manganese concentrations in rubber trees under Magnesium (0, 2 and 10 cmol, kg_l)

and Manganese (0 and 50 mg kgfl) supply

Treatment Leaf Petiole Stem Tap root Lateral root
mg kg~
Mn 0 mg kg
Mg 0 cmol, kg 407.00 b 602.22 ¢ 434.13 b 227.86 bc 553.98 bc
Mg 2 cmol. kgi1 16537 b 227.12d 23279 b 81.78 ¢ 230.51d
Mg 10 cmol, kg ND ND 22507 b 83.72 ¢ 328.23 cd
Mn 50 mg kg
Mg 0 cmol, kg’1 1,154.38 a 1,776.10 a 1,017.20 a 606.58 a 1,110.70 a
Mg 2 cmol, kg’1 45587 b 964.00 b 602.00 b 324.00 b 503.29 bc
Mg 10 cmol, ke ND ND 558.67 b 133.17 ¢ 732.65 b
ANOVA  Mn > > > *x >
Mg > > > *x >
Mn x Mg NS * NS * NS

Within a column, mean values denoted by letters differ significantly;

¥, ** = significant at p<0.05, 0.01; NS = not significant at p>0.05; ND = no data

nsAnwenil@ey 2 wuilualsey Me/nn.
iienududuwsniialuynaiuanasnnniniosas
50 waziiloiAunandi@oaniisndu 10 wuAluauszq
Mg/nf. AsdNtusddanasnniiuisadntes
uan Nt Mafuuundifeaurilfanududures
weatdealulugnananas Inganain 4.95 nsu/nn.
TunsaABmun 1 3.20 ndw/nn. eduusniide 2
wuRluausey Me/nn. Iagliimuuwuaniila (Table 4)
druenuidutureuniideslulufinduaudas
wuniiBeuilifngedu luvugfiaududures

TWENATUL LU LUANAY NSLAULNNTLTeN 10

wuRliaUsey My/nn. dedgnldl 7 deu viliduenens

a

T Falifideyamsimneisnemslulu Tuvaei
AsLRukuanIdainlimnuuduveundn dangd

warnaawadtuluiinuiluuanas (Table 4)

YSuaun1sgalduaendavete1anisnanas
musnsveuniiFenifiutu (Fisure 3A) Usunal
wsndafioransigaidilazausnludiu g
mi@m‘h’j’umﬁw’?mmaamqumﬁwﬁummé’mwaa
wunideudilaiiatu (Figure 38) TnsuuniiFeuiinns

AvauuINlUAIAUBATIINLA?
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Table 4 Nutrient concentrations in leaf of rubber trees under Magnesium (0, 2 and 10 cmol, kgfl)
and Manganese (0 and 50 mg kg ) supply

Treatment Leaf nutrient
N P K Ca Mg Fe Zn Cu
gkg' mg kg’
Mn 0 mg kg
Mg 0 cmol, kg 4275 217 3601 495a 235b 11240 866b  1.84
Mg 2 cmol, kg1 42.66 377 2879 320b 7.67a 8592 1414a 243
Mg 10 cmol, ke ND ND ND ND ND ND ND ND
Mn 50 mg kg
Mg 0 cmol, kg 39.84 262 2854 535a 279b 85.19  9.33b  1.37
Mg 2 cmol, kg 39.46 331 2465 298b 802a 8257 7.76b  1.82
Mg 10 cmol, kg ND ND ND ND ND ND ND ND
ANOVA Mn NS NS NS NS NS NS NS NS
Mg NS NS NS ** ** NS NS NS
Mn x Mg NS NS NS NS NS NS * NS

Within a column, mean values denoted by letters differ significantly;

¥, ** = significant at p<0.05, 0.01; NS = not significant at p>0.05; ND = no data

M Lateral root OTap root @Stem EPetiole M™Leaf

40 1 (A) 20 7 (8)
35 - —~
o 200 -
2 w0 5
e o
e 25 - & 150 -
£ 20 - !
5 15 - g 100 -
5 5
(v} 10 - 9]
s 5 - g 0
0 -+ 0 -
LN A L Q 9 S N 9 S
I R I A O
ISP B N M M~ S S & o S &
W W S SR

Figure 3 Manganese (A) and Magnesium (B) uptake of rubber trees under Magnesium

(0, 2 and 10 cmol, kg_l) and Manganese (0 and 50 mg kg_l) supply
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Abstract

Co-contamination between polycyclic aromatic hydrocarbons (PAHs) and cadmium is
important environmental problem and it is difficulty for phytoremediation of both contaminants. Use
of synthetic surfactant is a one choice to increase the removal of both contaminants by
phytoremediation. The aim of this study was to investigate the effect of SDS to stimulate the removal
of phenanthrene, pyrene and cadmium from co-contaminated soil. In this study, SDS was added in
soil contaminated with 204.5 mg/kg phenanthrene, 253.6 mg/kg pyrene and 81.0 mg/kg cadmium
planted with Siam weed as 1x and 2x of critical micelle concentrations. SDS was added on day 53 of
experiment, soil and plant samples were collected on day 60" of the experiment. The results
indicated that addition of SDS in soil did not stimulate the removal of phenanthrene and pyrene from
soil. Amount of phenanthrene and pyrene remaining in planted soil were around 4.8-7.4 mg/kg,
respectively. However, addition of SDS at 1x of critical micelle concentrations resulting in decreasing
the amount of phenanthrene and pyrene removal from unplanted soil compared to unplanted soil
without receiving SDS or receiving SDS at 2x of critical micelle concentrations. Also, SDS trend to
increase phenanthrene accumulation in shoot of Siam weed more than pyrene but decreased

cadmium accumulation in Siam weed shoot.

Keywords: phytoremediation, sodium dodecyl sulfate, polycyclic aromatic hydrocarbons
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2016; Liu et al., 2017) maﬁuvjamwuwéjam’hﬂ
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Table 1 Growth of shoot and root of Siam weed vegetated in PAHs/Cd-contaminated

and non-contaminated soil for 60 days

Treatment Shoot Root
Length Fresh weight  Dry weight Length Fresh weight Dry weight
(cm) (9 (® (cm) (g) (@
T1 31.5+10.4a 5.1+0.8b 1.3+0.5a 11.0+£5.6b 1.7+0.5a 0.4+0.1a
T2 35.7+10.8a 6.4+2.1a 1.6+0.6a 14.7+5.2b 1.8+1.2a 0.5+0.3a
T3 30.2+6.6a 4.4+1.8bc 1.5+0.4a 17.0+8.0ab 1.8+0.5a 0.5+0.3a
T4 29.2+8.1a 2.9+1.0c 1.4+0.5a 22.5+2.5a 1.7+0.6a 0.4+0.4a

Different lower case letter denote significant difference (P<0.05) between plant growth parameters in the same column.

Abbreviations: PAHs = Polycyclic Aromatic Hydrocarbons

Table 2 Chlorophyll content in leaf of Siam weed vegetated in PAHs/Cd-contaminated

and non-contaminated soil for 60 days

Treatment Chlorophyll a Chlorophyll b Total chlorophyll
(mg/ml) (mg/ml) (mg/ml)
T1 44.8+17.2a 26.2+4.2a 71.0+£16.0a
T2 36.0+18.7a 18.4+4.9a 54.4+22.8a
T3 47.6+7.7a 24.3+5.5a 71.8+5.7a
T4 38.2+16.9a 25.0+10.9a 63.2+27.2a

Different lower case letter denote significant difference (P<0.05) between the chlorophyll contents in the same column

Abbreviations: PAHs = Polycyclic Aromatic Hydrocarbons
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Figure 1  Growth of Siam weed in PAHs/Cd-contaminant in the presence or absence of sodium
dodecyl sulfate in soil

(Control = T1, PAH + Cd = T2, PAH + Cd + SDS X = T3, PAH + Cd + SDS 2X = T4)

Table 3 Percentages of phenanthrene and pyrene remaining in soil vegetated with Siam weed

in PAHs/Cd-contaminated soil for 60 days

Treatment Phenanthrene (mg/kg) Pyrene (mg/kg)

T1 N.D. N.D.

T2 7.4+2.7b 16.7+9.3c
T3 4.8+1.3b 12.2+4.8¢
Ta 6.4+1.2b 13.2+3.C

T5 16.9+3.6ab 26.1+1.0b
T6 29.7+15.6a 47.1+6.1a

T7 7.4+0.2b 13.4+0.7¢

Different lower case letter denote significant difference (P<0.05) between each parameters in the same column Abbreviations:

PAHs = Polycyclic Aromatic Hydrocarbons; N.D. = Non Detected
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Table 4 Accumulation of phenanthrene, pyrene and cadmium in shoot and root of Siam weed

vegetated in PAHs/Cd-contaminated and non-contaminated soil for 60 days

Treatment Phenanthrene Pyrene Cadmium
(ug/plant) (ug/plant) (ug/plant)
Shoot
T2 259 61.5 60.2
T3 74.2 65.4 16.9
T4 33.4 26.3 23.6
Root
T2 84.8 233.8 18.6
T3 18.4 50.0 14.2
T4 1.5 54.2 21.0
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Abstract

This study was aimed to compare reproductive biology indices and sex hormone levels of
gravid and non gravid female swamp eel (Monopterus albus) broodstock during spawning season.
A total of 10 female M. albus broodstock samples in each group were collected from Bang Lamphu
market, a local market in Khon Kaen province in July 2016. Body weight and total length were
measured. Reproductive biology indices of female M. albus broodstock were considered include
gonadosomatic index (GSI), fecundity, egg diameter, oocyte development and sex hormone
(testosterone and 17B-estradiol). It was found that GSI and egg diameter of the gravid broodstock were
significantly higher than that of the non gravid broodstock (P<0.01). In addition, oocyte development
of gravid broodstock revealed late vitellogenic oocytes and mature oocytes stages, while oocytes

of non gravid broodstock only revealed cortical alveoli, early and mid vitellogenic stages.

Keywords: reproductive biology, female broodstock, Monopterus albus, spawning season
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Secondary sex characteristics of a female swamp eel (M. albus) broodstock during

spawning season: a large soft and elastic abdomen (a) and a reddish or rose colored

genital papilla (b)
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Table 1 Reproductive biology and sex hormone levels of gravid and non gravid female M. albus

broodstock (mean+SD, min-max) (n = 10)

Female BW TL GSI Fecundity Egg A/H ratio T E,
broodstock diameter
(9) (cm) (%) (eg9) (mm) (ng/mU) (ng/mU)
_ 116.5435.1°  51.8455°  625+2.11°  4924195°  2.73+0.26° 0.8740.05 1224108  0.21+0.31"
Gravid 70.7-176.1  45559.3 387-9.46  317-887  250-329  0.83-098  009-351  0.03-1.07
97142327 492+42° 1640597  3924131°  1.7040.39° 0.82+0.06" 1.01+0.84°  0.05+0.03"
on gravid 70.3-153.3  425-583  0.75-2.41 245625 112225 075088 028290  0.01-0.12
P-value 0.163 0.260 0.003 0.194 0.001 0.085 0.641 0.122

BW: Body weight, TL: Total length, A/H ratio: Abdomen/Head circumference ratio, T: Testosterone, E,: 17-Estradiol

Values with different superscripts in the same column are significantly different (p<0.05).
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Scale bar 100 um

Figure 2 Transverse sections of a gravid female M. albus broodstock ovary; mature oocytes (mo) (oc:

ovarian cavity; arrows: follicular epithelium) (a); a late vitellogenic oocyte showing nucleus

or germinal vesicle (gv) (arrowhead: yolk granules) (b); yolk granules (yg) of a late vitellogenic

oocyte (c); peripheral region of late vitellogenic oocytes showing yolk granules (yg), cortical

alveoli (ca), ovarian cavity (oc), vitelline envelope (ve), granulosa cell (gc) and theca cell (tc)

(d, e and f), H&E stain, Olympus; model CH30 x 400

s
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agﬂuswz Maturation stage Falnsnszaneves Yolk
granule Wauiuilelymanady wazliusng Germinal

vesicle (Figure 2a)
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9850U9 Germinal vesicle (Figure 3a-d) VUil
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Figure 3

Scale bar 100 um

Transverse sections of a non gravid female M. albus broodstock ovary; general view of

the ovaries showing cortical alveoli oocytes (cao), early vitellogenic oocytes (evo) and mid

vitellogenic oocytes (mvo) (arrows: follicular epithelium) (a, b); cortical alveoli oocytes showing

the nucleus (n) (arrowheads: cortical alveoli) (c); peripheral region of cortical alveoli oocytes

showing cortical alveoli (ca), ovarian cavity (oc) (arrowheads: vitelline envelope; arrows:

granulosa cell) (d); a mid vitellogenic oocyte showing nucleus or germinal vesicle (gv) (short

arrows: yolk granules; long arrows: cortical alveoli and arrowhead: follicular epithelium) (e);

peripheral region of a mid vitellogenic oocyte showing yolk granules (yg), cortical alveoli (ca)

(arrowhead: vitelline envelope; arrow: granulosa cell) (f), H&E stain, Olympus; model CH30

x 100 & 400
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A15ANYIFBAAADINUNITINIEIUYDY Yeung and
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AunounauRusvosuiusUatlvaun uenaind
Yeung and Chan (1987) wuuSuugesluu £, 993
wsiugUatlvaun Susinauedegegamindu 0.16+

=

0.03 wilunsu/ua. ludrsngnianauiug v
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fatinsaigRmuiveslalugisggnianauiiug
fnszviunisaisnazazavlinnsnielulgadla
(Vitellogenesis) AauAulaggasluu E, 30angns
nszdulraddulinanuaznda Vitellogenin oang
nizudaldonuaznavtdunazannieluigadly
HusSudayane Vitellogenin receptor fiRyadla
il fvunnlvgtunussesimunvedls (Lubzens
et al., 2010, Nagahama and Yamashita, 2008) Lﬁa
AITUINANTANYINUABAAR DA UTBYAMING?
sedugesluy £, vesusiiuguanlnauniiniounas

=D
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Hauug dszerimuives Oocyte Laseyegluseyy
Cortical alveoli, Early tae Mid vitellogenic stage
TudaduilndiAest

n1suszendldinaila “Pressure on the
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Isolation and Identification of Microorganisms for Natural

Strobilanthes sp. Dye Production
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Abstract

Two hundreds and sixty five isolations of microorganisms were obtained from 240 samples of
fermentation liquor during indigo fermentation processes from indigo fermentation plant in Ban
Nakuha, Meung district, phrae province. Only 160 isolations could change indigo blue color into leuco-
indigo. Of these, there were 6 isolations showed the highest leuco-indigo production activity; LANG3(-2)I1
L1P1(-3)I11, LANG3(-2)3, LANGA(-3)12, L2P2(-2)2 and L1P4(-2)13. From the morphological study; L1P1(-3)I1
L2P2(-2)12, L1P4(-2)I3 and LANG4(-3)I2 were found in rod shape, whereas LANG3(-2)I1 and LANG3(-2)I3
were found in oval. After the biochemical tests, the results showed that LANG3(-2)I1, L1P4(-2)I3
LANG3(-2)I3 were in the Genus Bacillus, LANGA(-3)I2 was in the Genus Enterobacteriaceae, whereas
L1P1(-3)I1 and L2P2(-2)I2 could not be identified. The 16S rDNA sequences of LANG3(-2)I1, L2P2(-2)I2
LIP1(-3)I1, L1P4 (-2)13, LANG3(-2)I1 and LANGA(-3)I2 displayed high identity to Bacillus sp., Streptomyces sp.
Bacillus sp., B. flexus, B. aryabhattai, and B. subtilis, respectively.

Keywords:
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Feqaun3d 265 lelaan Adauenléain
v 240 Megna Tuseminenszuaumsiasudsudln
INNTEUIUNITMINARURUUSTTHYIALU TSI
andvion Uuugml duneiiles Jamdauns wuin

fiifiee 160 lolwan fiausadsuddualnugluidu

indigo dye, Strobilanthes sp., isolation, identification, microorganis

Faladudlnld waznuindies 6 lolaian 7id
anuasolunsidsuddudlnlduiniian fe La
un3(-2)I1, L1U1(-3)I1, Laun3(-2)13, Laund(-3)I2 L2U2
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fgAsn1ssTneinuntelaan Laun3-2)I1, L1U4
(-2)13 way L4un3(-2)I3 wilauivu Bacillus sp. L4und
(-3)12 wiiloufiu Enterobacteria Tuvaiziilolaan
L1U1(-3)11 way L2U2(-2)12 ldanansadndniunadiale
PMsaRuiiealelnaves 16s DNA wuln Ldun3
(211, L2U2(-2)12, L1U1(-3)11, L1U4(-2)13, L4un3(-2)11
uay LAund(-3)2 widleunu Bacillus sp, Streptomyces
sp, Bacillus sp., B. Flexus, B. aryabhattai e B. subtilis
AUAIRU
AdNAgy:  @BUALN vieN N1ARLEN

N3SLUaENUg 1 WoAuN3e
AN

Tagtunuianulisuluisesddousssuv

a a

TinunIudslaedulvedudnaialaainiie dnd

AUNITUATUIFINGA9 (Kim et al., 2009) BuAn

q

o

(Indigo) tHuAdousssumvianilidiiiuiiia
AMNNSULNNYININATI (Indigofera tictiria Linn.)
wagvieu (Strobilanthes cusia (Nees) Kuntze
demniindsumilflansdedy fe Sufuau (ndican)
vise Budenda-Usn-A-nglalest (Indoxyl-g-D-glucoside)
Fuduaslifidudazareils dewdihesiouled
silanidsluluiendielfiAnuiisoinisdosaans
fudnaueandy 2 @1y Ao dufenda (Indoxyl)
LLazﬁwmﬁaﬂqiﬂa (Epstein et al., 1976) Bunanda
uansludd azansdl gnoendladlddiely
asazaeang iadusuilndinidu (Indieo blue)
Tusueendlad (Oxidized form) laiaganeth il
Lianusadudgidudelussninanisdould faly
Jadosvinmsidsulilueglugudladudln (Leuco-
indigo) Faidududlnileglugu3and (Reduced form)

JATewnuvaes avareulbanauialidudniog

=

luguiiddananazargiuazunsnduidngiiede
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whluduiuduleaglaavesiheseiuslalasiau
(Hydrogen bond) wiewdusneduiatueinia asle
suilnargneendladlufuiihduishiazansthuay
Anilofhesenan (Kim et al., 2009)
lunszuiun1sHanddauN1IN1TAEYINTg

LWANE153A2% (Reducing agent) LUU @19aza19m14
Toiaeulalnlaludt (Na,S,0,) nseloifaudalua
(Na,S) asldlunsiedeniileiuasuduilnugluiiuy
aaladunln (Bozic and Kokol, 2008) FeansIandnly
Fanandanansynuaedanindoy 1wy luan1isdid
analgieulalvlelunaziinujisesandindu
wWaswduassmanladoudams dauslossu way
Inledaumn FaduarsfiveliiAndunseiuuyud
wavdsndeu (Aino et al, 2001) AILMAHARING T
Fomlafidnitenareviiusiinisuenideqdunis
fifaruarunsoalunisiudsudsudlnugluidy
arladudlnduiiienaununisldaseilussning
NILUIUNMITONERA NG 19U Padden et al. (2000) wuin
Bacillus sp. wae Clostridium isatidis ﬁﬂmﬁuf@
Tunsildsudsingn waidesomidunuaiise
rolsa Foililimang ezt lulfludsgmannssy
#1031 Nakajima et al. (2005) wui1 Alkalibacterium
psychrotolerants, A. iburiense Wa¢ A. indicireducens
Afauenaindregraindnsunlnilaauaiuisa
Tunsasuddudlnugluifudladudlald uily
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fuasuiou sunadlos Sriauns Taawiuiets
Tuusazduneuresniswanion Ao Tuiey unaeni
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o/U figaumgfl 30°%. 1Jurian 48 v, thyaun3snd
AUEINNTalUNNSIASYuazaineaela (Clear zone)
UweTMIEsuTeRna I mageumLEnTaluns
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a8 %y, 91ntuihludumiesiinauigaseu 6,000
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Tag DNA polymerase 0.05 pl bag 10 x PCR buffer
1.0 w Inglnsiuesild fia 27F: 5-AGA GTT TGA
TCM TGG CTC AG-3’; 520F: 5’-CAG CMG CCG
CGG TAA TWC-37; 1389R: 5’-ACG GGC GGT GTG
TAC AAG-3’; 1492R: 5’-GGT TAC CTT GTT ACG
ACTT-3" @nwiansuilnndlelnalaginaiia DNA
sequencing WdUSsuisudsuiandlelndiils
ﬁugﬂu%}mﬂa%ﬂ GenBank (National Center for
Biotechnology Information (NCBI)) Taglalusunsy
Basic Local Alignment Search Tool (BLASTN)

NAN13IY
n1sfausniterdunisiisatesiunssurums
doudaunuUsIINYIR

Jnfethaieutimun 240 fogne nu
annsnfaueniterdunisléviaiu 265 lelian Tas
witaglelmanfiuenlddulvgifunuaiiSeunsuuin

fidnuweazian nay #9199 WWURURIMTN IS

nsfmieniterdunidiiannsandsuddudlnug
T dugaladudln

Mnideqaund 265 lelaan wuindifieg
160 lelwian fianunsaairesla (Clear zone) vy
p1MaAsndefiinnAudduAlnugld uazwudn
loloian Laun3(-2)I1, L1UL(-3)11, L2U6(-2)6, L1U4
(-2)13, LAun3(-2)I13 wag LAund(-3)I12 @1u150a574
24la (Clear zone) danndign fanandlu Table 1
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Table 1 The ratio between diameter of clear zone and diameter of colony of the bacterial isolates

that change indigo blue to leuco-indigo

Isolate Ratio
LANG3(-2)I1 9.5+0.2"
L1P1(-3)11 7.140.2"
L2P2(-2)I2 7.0+0.4°
L1P4(-2)I3 6.1+0.1°
LANG3(-2)13 6.1+0.8"
LANGA(-3)12 5.240.2°

Meanzstandard deviation
Mean separation by least significant difference (Means within a column followed by a different letter were significantly different

at 0.05% level of significance.)

N13M9293ATRUTIIUELABUALN Tunmswasuddudlnugluidudiladudlnldunndian
nageumUTImaladudlniiadialuain  fe LAun321, L1130, LAun3(-2)3, LAund(-3)2,
MsABaTeqaunEeNa 6 lelman luownsAfiduAua  L2U2(-2)12 wag L14(-2)3 muddu (Table 2)

I3 | A a o eaa
Wuaiudsenau ‘W‘U’J']L%aﬁ!au%ﬁﬂmﬂﬂ'ﬂ’]ﬂaqmqﬁa

Table 2 Leuco-indigo contents produced by bacterial isolates obtained from indigo fermentation plant

Isolate Leuco-indigo contents (ug/mL)
LANG3(-2)I1 30.356+6.299"
L1P1(-3)I1 27.843+1.465"
L2P2(-2)12 8.020+1.361°
L1P4(-2)13 0.690+0.170°
LANG3(-2)I3 20.643+2.928™
LANGA(-3)12 18.380+11.765"

Meanz+standard deviation
Mean separation by least significant difference (Means within a column followed by a different letter were significantly different

at 0.05% level of significance.)
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NS uunieqaunaddaeisnimedaad
Suundnunzrenioqdunieis 6 leluian
1n838119T AN A8N1SANYINTEUIUAITUI A
Aslulanse 50 ¥fia wuln leleian Laun3(-2)I1,
L1U4(-2)3 uaz Laun3(-2)13 dneglundgy Bacilus sp.
Lalawan Laund(-3)i2 Ineglungu Bacillus sp. w38
Enterobacteriaceae @ulaleian L1U1(-3)I1 uay
L2uU2(-2)12 lafanunsadndnuunle (Table 3)

Table 3 Biochemical tests of 6 bacterial isolates that gave highest leuco-indigo production activity

by APl 50 CHL
Isolate
Test LANG3(-2)I1* L1P1(-3)I1** L2P2(-2)12** L1P4(-2)13* LANG3(-2)I13* LANGA(3)I12%**
24hr | 48hr | 2dhr | 48hr | 2dhr | 48hr | 24hr | 48hr | 24hr | 48hr | 24 hr | 48 hr
1. Control - - - - - - - - - R R R
2. Glycerol + + - - - - + + + + + +
3. Erythritol - - - - - - - - R R R -
4. D-Arabinose - - - - - - - . - , R ,
5. L-Arabinose + + - - - - + + + + + +
6. D-Ribose + + - - - - + + + + + +
7. D-Xylose + + - - - - + + + + + +
8. L-Xylose - - - - - - - - - R R R
9. D-Adonitol - - - - - - - - - - _ _
10. Methyl BfoXyLopyranoside + + - - - - - - - - - -
11. D-Galactose + + - - - - + + + + R R
12. D-Glucose + + - - - - + + + + + +
13. D-Fructose + + - - - - + + + + + +
14. D-Mannose + + - - - - + + + + + +
15. L-Sorbose - - - - - - - . - - _ -
16. L-Rhamnose - - - - - - - - - - _ _
17. Dulcitol - - - - - - - . - - _ -
18. Inositol + + - - - - + + + + + +
19. D-Mannitol + + - - - - + + + + + +
20. D-Sorbitol + + - - - - + + + + + +
21. Methyl O-D-Mannopyranoside - - - - - - - - - - - -
22. Methyl OL-D-Glucopyranoside + + - - - - + + + + + +
23. N-Acetylglucosamine + + - - - - + + + + + +
24. Amygdalin + + - - - - + + + + + +
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Table 3 (Continue)
Isolate
Test LANG3(-2)I1* L1P1(-3)I1** L2P2(-2)12** L1P4(-2)I3* LANG3(-2)I13* | LANGA4(3)12***
24hr | 48hr | 2dhr | 48hr | 24hr | 48hr | 24hr | 48hr | 24hr | 48hr | 24 hr | 48 hr
25. Arbutin + + + + + + + + + + + +
26. Esculin ferric citrate + + + + + + + + + + + +
27. Salicin + + - - - - - - + + + +
28. D-Cellobiose + + - - - - + + + + + +
29. D-Maltose + + - - - - + + + + + +
30. D-Lactose (bovine origin) + + - - - - - - ¥ + , -
31. D-Melibiose + + - - - - + + + + - -
32. D-Saccharose + + - - - - + + + + + +
33. D-Trehalose + + - - - - + + + + + +
34. Inulin - - - - - - - - - - R R
35. D-Melezitose - - - - - - + + - - R -
36. D-Rafinnose + + - - - - + + + + + +
37. Amidon (starch) + + - - - - - - n + ¥ +
38. Glycogen - - - - - - - - - - R R
39. Xylitol - - - - - - - - + + R _
40. Gentiobiose + + - - - - + + + + + +
41. D-Turanose + + - - - - - - + + - -
42. D-Lyxose - - - - - - - - - - R _
43. D-Tagatose - - - - - - - : : - , R
44. D-Fucose - - - - - - - - - - R -
45. L-Fucose - - - - - - - - - - - -
46. D-Arabitol - - - - - - : - _ - _ _
47. L-Arabitol - - - - - - - - - - R R
48. Potassium gluconate - - - - - - - - - _ _ _
49. Potassium 2-keto gluconate - - - - - - - - - - _ _
50. Potassium 5-keto gluconate - - - - - - - - - - - _

*Bacillus; **Could not be identified; ***Bacillus + Enterobacteriaceae

+ Color change; - Color not change

a =

N135EYEENUSYAUNTIABTTNMIMIARULUE

Yp9gU 16S rDNA

1NN USY UL UBIAULUATDIEY 165

a a 6

rDNA ¥2a1399aun3dns 6 lolatan fudinuuavas

q

gu 165 1DNA nileglugnudeyaniainumileun

fign nudlelwian Laun3(-2)i1 uag L2U2(-2)i2

Hanumdeunu Bacillus sp. Tolatan L1U1(-3)11
Hanuwmileundu Streptomyces sp. lolgian L1Ua
(-2)13 dpnuniiounu B. flexus laleian LAun3
(-2)13 faulouniu B. aryabhattai wazlelaian

LAuna(-3)12 drnuwidlaunu B. subtilis (Table 4)

51




M5ANSIVYLALANFSUIVINTNEAT 35(1): 45-54

Table 4 Sequencing results of 6 isolates that gave highest leuco-indigo production activity

Isolate Length Closest relative Identity
(bp) (NCBI accession no.) (%)°
LANG3(-2)I1 817 Bacillus sp. ABPL 105 (DQ983195.1) 93
L1P1(-3)11 636 Streptomyces sp. AQB.SKKU 20 (JN836957.1) 98
L2P2(-2)12 611 Bacillus sp. IITRSU2 (FJ581022.1) 94
L1P4(-2)13 462 Bacillus flexus strain p14 E08 (JQ832998.1) 98
LANG3(-2)I3 687 Bacillus aryabhattai strain SMT50 (KF962978.1) 94
LANGA(-3)I12 696 Bacillus subtilis strain p69_HO01 (JQ831300.1) 99

° Identity represents the %identity shared with the sequences in the GenBank databases.
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Abstract

This research aime; 1) to study the characteristics of basic personal data and socio-
economic data of the Japanese pumpkin growing farmers, 2) to study the knowledge and practices
on correct using of chemicals by the farmers, 3) to study the factors related to knowledge and
practices on correct using of chemicals by the farmers and 4) to study the problems and suggestions on
using of chemicals by the farmers. The samples used in the study consisted of 116 Japanese pumpkin
growing farmers. The statistics used for data analysis included frequency, percentage, mean, minimum
value, maximum value, standard deviation and stepwise multiple regression analysis.

The results of study revealed that: 1) It found that 52.49% of the farmers were males with
average age of 41.18 years. The farmers have 9.31 year-experience in growing Japanese pumpkin. The
size of growing area was average of 6.11 rais and average of 6.21 as workforce of growing Japanese
pumpkin with a total income of 90,600 THB/year and an income of 6,844.73 THB/year outside the
agricultural sector. A total household expense was 4,465.51 THB/month as well as a total of 68,978.49
THB remained debt obligation, and 1.21 of credit sources for growing the Japanese pumpkin, and 1.70
times/year of accessing the training, including 4.41 times/3 months of receiving the agricultural
information. The most beneficial information source was from the Royal Project officials with an
average of 2.58/3 months; 2) the farmers have had knowledge of agriculture at high level (mean =
80.17) and had correct and regular practices; 3) regarding the factors related to knowledge and
practices on using chemicals by the farmers, it found that the experience on growing Japanese
pumpkin was negative relation, and the number of growing area was positive relation under statistical

significance (p<0.05) with correct using chemicals in practices by the pumpkin growing farmers and
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4) The problems on using chemicals by the farmers were mixing the chemicals overload according the
ratio described on the label, and spraying overload the frequency ratio according to defined label.
After spraying the chemicals on the plots, it did not stick the label and marked the post for notifying
the others knew that it was the area of just spraying the chemicals. The farmers’ suggestions
concluded the training on using chemicals for prevention and eliminating the pest via sub-group
should be organized and regular training should be made. For recommendation in this research
revealed that the agricultural production officials as well as related persons should organize the
training on knowledge and provide the suggestions pointing at the farmers who still had less
knowledge as well as the impacts from toxic chemicals which the farmers have got in order to be
awareness and bring into correct practice. If having promoted the agricultural technology on using the

chemicals, it should provide the knowledge via the change-leader who has found involving the

research in order to promote with the others.

Keywords: correct using of chemicals, knowledge and practices, Japanese pumpkin
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Table 1 Multiple regression analysis in aspect of knowledge on correct using of chemicals

by the farmers

Variables Regression coefficient T Sig.
(b)
Experience in growing Japanese pumpkin (years) -0.255 -2.873 0.005
A number of areas for growing 0.236 2.594 0.004

Japanese pumpkin (rais)

Constant = 16.871, R = 0.104, SEE =2454, F =6.726, Sig. of F = 0.011

INNTIATIEVRnENYIASUIRILUTDATE
e 13 fauds luldluaunisudadualng 1433
waneuneu (Stepwise) WiloR1saAIduUsEANS
mdndAulagay (Multiple coefficient of determination,

2 > W a g
R) ﬁmmmu 0.065 1118AUIT MILUTDATENINUA

41115005 8n13FuLYS (N151WAsunUas) 189
fauusaulasesay 6.5 wagluussaidiulsdasy
W 13 fauds Sishudsdassuau 1 dhuds Tiwade
Fudsanuegnafiduddynisadnfisedu 0.05 laun

SLAUMSANEN IneswUsaananiiinadsuln (Table 2)

Table 2 Multiple regression analysis in aspect of practices on correct using of chemicals

by the farmers

Variables Regression coefficient T Sig.
(b)
Educational level (years) 0.270 2.995 003

Constant = 32.406, R = 0.065, SEE

3.837, F =8.967, Sig. of F = 0.003
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Adoption on Hand Reeled Thai Silk Yarn Technology

of Farmers in Udon Thani Province
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Abstract

The study on adoption on hand reeled Thai Silk yarn technology of farmers in Udon Thani
province. Two hundred and fifty four farmers were randomly selected using a simple random
sampling method and were interviewed using interview schedule. The farmers adopted the Thai Silk
traditional hand reeling technology in high level of 6 aspects ie. 1) silk reeling site 5 items, 2) machines,
equipments and tools 5 items, 3) cocoon cooking 5 items, 4) silk yarn quality inspection 1
items, 5) re-reeling of Thai Silk yarn for skein making process 5 items, and 6) Thai Silk yarn storage 3
items. However, 4 aspects were adopted in low level or in some cases did not follow the
recommended practices i.e. 1) cocoon quality inspection, 2) reeling technique, 3) packaging, and
4) label and marking. Comparison of the adoption of hand reeled Thai Silk yarn technology as
classified by age of farmers, number of times the farmers contact the extension officers, and the hand
reeled Thai Silk yarn experience years in silk reeling found statistically significant differences on the

adoption of the technology in some items.

Keywords: adoption, hand reeled Thai Silk yarn
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Factors Affecting on Success of One Tambon One Product (OTOP) in Chiang Mai
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Abstract

This research was conducted to investigate; 1) to study the affecting factors on the success of
One Tambon One Product (OTOP) and 2) to determine the problems of the OTOP manufacturing in
Chiang Mai. The samples in this study were 81 manufacturing groups in Chiang Mai. The quantitative
data was collected by interview. The descriptive statistic and logistic regression were used to analyze
the data.

The results found that the affecting factors on the success of OTOP production were the
product training and information accessibility for manufacturing OTOP. The problems of OTOP
manufacturing were funding, inefficient staffs, inequity to distribute the product, the product copied
by middleman, distribution channels, lacking of raw materials/expensive materials.

Recommendation guidelines for manufacturer achievement were that the groups should be
provided knowledge on the training and product development to get the standard level. Regarding
the information, the groups should be collaborated with organizations including private sectors and

government agencies to set their goals constantly by schedules.

Keywords: success, One Tambon One Product, logistic regression
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Table 1 An analysis of logistic regression of factors relating to success of One Tambon One Product

(OTOP) in Chiang Mai

Variable Yij Wald Sig.
A. General characteristic of group
1. agriculture product -0.547 0.019 0.892
2. handmade 6.784 0.005 0.946
3. food -2.191 1.464 0.226
4. service -1.765 1.155 0.282
5. Number of member 0.026 1.351 0.245
6. Education of member -0.126 0.127 0.721
7. Time of group -0.196 0.726 0.394
8. Time of production product 0.002 0.001 0.994
9. Age of member 0.064 0.365 0.546
B. Support factor
1. Training about product 0.399 5.904*% 0.015
2. Information receive about product 0.732 7.366™* 0.007
3. Product advertising 0.322 1.269 0.260
CONSTANTS -9.967 2919 0.088
Model chi-square = 25.72 Sig = 0.000
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Table 2 Forecast of the selection to success or non-success

(n=81)
Forecast N Results of the forecast % of correctness
Non-success  success
Non-success 36 33 3 91.7
Success 45 1 ) 97.8

Percentage of correctness was equivalent to 95.1.
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