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Effects of Green Manure and Vermicompost on Soil Chemical Properties

and Growth Parameters of Helianthus tuberosus L.
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Abstract

The study was carried out in on-farm trial in Division of Plant Production Technology, Faculty of
Agro-Industrial Technology, Kalasin University, aiming at investigating the effects of green manure
and vermicompost on soil chemical properties and growth parameters of jerusalem artichoke (Helianthus
tuberosus L.).The experimental design was 2x4 split plotin RCBD with four replications. The green manure,
as a main plot consisting two levels i.e. control (l\/lw) and Crotalaria juncea L. 5 kg/rai of seed rate and
incorporated flowering stage (l\/|2), the sub plot consisting of no fertilizer (Sw), 25 kg/rai of chemical
fertilizer grade 12-24-12 (82), 500 (83) and 1,000 kg/rai (84) of vermicompost. Growth parameters of
jerusalem artichoke had data record, and chemical properties of soils analysis after jerusalem artichoke
harvesting. The results showed that effect of green manure showed significant increased plant height and
tuber fresh weight. Applications of 500 kg/rai of vermicompost gave stem diameters at above ground, plant
height and tuber fresh weight not difference with 1,000 kg/rai of vermicompost and 25 kg/rai of chemical

fertilizer grade 12-24-12. For chemical properties of soil, effect of green manure showed significant
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increased organic matter, and there was tendency that incorporated green manure has extractable
phosphorus and exchangeable potassium greater than control.The different fertilizers (sub plot) were not

significantly different effect on chemical properties of soils.
Keywords: Helianthus tuberosus L., Vermicompost, Crotalaria juncea L., organic fertilizer
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Table 1 Chemical properties of studied soil and vermicompost.

Chemical properties Sail Vermicompost
pH (1:2.5) 4.97 6.57
EC (1:5) (dS/m) 0.091 3.91
Organic matter (g/kg) 6.70 202.1
Total nitrogen (g/kg) 0.27 9.6
Extractable Phosphorus (mg/kg) 103.0 2880.8

Exchangeable potassium (mg/kg) 63.0 6070.7
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Abstract

The purposes of this research were to study personal characteristics, riceberry production cost,
health attitude to riceberry of farmers, adoption of riceberry production innovation, factors affecting the
adoption of riceberry production innovation in Suphanburi province and problems. Data were collected
from 155 farmersby structured interviews. The statistical method for data analysis were frequency,
percentage, mean and stepwise multiple regression analysis for hypothesis test. The results showed that
most farmers were male, the average age of 50.97 years old, graduated from elementary level (Pratom 4).
The experience in rice cultivation was average 25.88 years and experience in riceberry growing was
average 2.26 years. Size of growing riceberry was average 7.20 rai. Family members were average 4.25
persons. Family members that grew riceberry were average 1.89 persons. Annual income of family was
average 245,402.26 THB/year. Income from riceberry paddy production was average 13,192.52 THB/rai/
crop and income from milled riceberry was average 43,436.13 THB/rai/crop. Riceberry paddy price was
average 10.74 THB/kg. Milled riceberry price was average 70.26 THB/kg. Most of farmers sold riceberry
by themselves and they have their own logo. Most of farmers were group members. Farmer attitude towards
riceberry for health was at the moderate level (Grand mean 3.15). The wet seeded riceberry production
cost was average 4,586.42 THB/rai/crop. Farmers accepted riceberry production innovation rapidly (87.7
percent). The purposes of riceberry production were for household consumption and for sale. Reason
for riceberry growing was good health property. Sources of seed were from Lopburi Rice Research Center.
Seed rate for cultivation was average 13.35 kg/rai. Most of them grew riceberry by following wet seeded
rice production pattern both in and off seasonrice field. Mung beans were grown after riceberry harvesting.
Most of land were plain - plain drainage and the areas were mostly sandy loam. Most of them used water
fromirrigation. Farmers used organic fertilizer on average 69.72 kg/rai. They used herbal for manage pests
after planting. They used labor for manage weeds after planting. They harvested by rice harvesting tractor
on average 126.12 days. Paddy yield was average 605.16 kg/rai. Growing problem was the inadequate
water supply. Problem of cost was the high wage of labor. Compensation problem was price volatility.
The results revealed that there were 8 variables affecting farmer’s adoption of riceberry production innovation
included 1) method of selling to rice mill 2) paddy prices (THB/kg) 3) experience of growing rice (years)
4) experience of growing riceberry (years) 5) method of selling rice by owner 6) income from growing
riceberry (THB/rai/crop) 7) gender and 8) costs of riceberry production (THB/rai/crop) which were statistical

significance (p < 0.05).

Keywords: adoption, innovation, riceberry, riceberry production, Suphanburi province



ANIANTINHATWIZABNINGT 13

¥

AN

flaqriulssmenainuiigndnaszann 70 §10ls Winanan 32.62 Arusudronlden sieiinanan
\ae 462 Alansusials (FtineuAsEgRanisainems, 2558) Nanani1vreITwmingnesiFas luaniusiu
Fouanadrfiinaslunenansendnegs ﬁuﬁﬁwﬁmgwssmﬁ 3.34 §uls UgndnFesaz 40.00 SERT e
HANART] 2556/57 1.48 A1usiu (AN HRIsnIngNenis, 2557 ) fmﬂi@aﬂ@miﬁuwuﬁﬂumwmm
filgndnedl 2556/57 wudnflinumsnsgilgndnasuau 40,762 afaieu Taawuddnafinuulgndaulvey 14
AWugdalalosedouacliun Wuggnesniys 1 Feaar 65.00qn390uL7 2 Farar 9.80 MaNNzA 105
(MANAINIR) Fa8a 5.90 21AILIAT 17 Faaas 20.00 meﬁluﬂﬁm Unusnil 1 oo NDNANITOU YBNHER
WA N 41/47/31 Nenylan 2 @nfesas 18.80 InwmInslusiuman 13i1iugies LLﬁiﬁﬂQLﬂﬁﬂumemﬁmﬁuﬁ:
nnp1-2 1 lesannilogmdnagu (ANTINNUNEAIINTAGNIIULT, 2557 N)

'
aaa

laqiiunszuanisguaganin vinligauiunn@eniudsenuenmsnadilsy Tumisoguniniuue iy
AUIUERE"] ANNAIANLALATEFAANN W AWINUNINTW IATEANINTL AnKeutasas Aneliinuaide
sagunn Usznaufugisinaadeludiiaonaaiauiniu nadenanaanuidasanniswdyivlsadoduiu
aww a4 e lunisineneuiaatuaunnn Asiuasdena linansineianmsivegunniuu il
FUAMNTRENANNINTY (NUNFUNT wazADLE, 2554) 119 lefiuasniaailuiseenislunanalnauinisdluesing
wn - nanisunndiin il ldianaaiuesiawslnauinia Wasandlsdiwiu 2 winvesdravenuza 105

No oAl o = N 2o > PR | =~ v

wazdfgtuiaantieliunats anvsdatiudinlaanasivnlqaisunseasainns aadlsunmanssinu
ayyaDaTYEe anludonansulidriaulyang

v g dl 3| ¥ s ] dl o 49{ k7 k7 o & ! ¥ % a o k7 %3

dralsfiveniiudnaiuglva iiaunauainnsasdaduseiugszndedadmestatudiad
11908NNER105 Hunaenuiinandandnuastlyn damdngnesuFinunaniuasinisdgndralefiuesiu
atnaunsnanelugag 3-4 TR unn auueiaFauneansglgndnludmdngwesnyslull 2556/57
40,762 Afizeu uazFudinemsnsaulagndialsfiues 155 afiseu Fauaz0.38 anvisuun Daunig
- 9 o 9m o = A = LAy o y o o § a o
BusunsRaunsIAngTy rdeasianuanlalunisdinmdi diladalatihandnainliinemsnafianisaessy
winnssunisnandalefiues ludamingnesuys wariilymuazgiassanssnaudaiauauuzasigleringlu

o o a v s dldl | ¥ [ 1 aaal d‘ ' k3 Z’/ a
nssaNiudnnssunsandnalafiues deiudnaiuglud uasidsnisdgniiuansisliannisdgndnanadn
walulselemisagueidadnngnssning dinaunsmsdandngnasns nandaasunisnems nsunisdng
wazfaulalunsimunviraseununisnandqlsfiuessall

ada =
A8N19ANEN
dszannslunsisunail mmm:rmmmLmumqmumﬂmmqiﬁLU@‘%";ﬁumLﬁﬂmmwﬂ’mLLﬂigﬂ

o

Lwammwﬂumummmwmm\immamsmmﬂi”mﬂ 2557/58 99U7 1 uazdniaegludsningnasnns

AU 155 9181 (F1NINBAITMITAGNIINT, 2557 1) 41N 8 AUNBANT AUNALHBNENITULE B 1Lne
ARARET AINBANTN B1NAATLITZAU E1NBENEY BUNARNUWNWINLT 81LN8AUEN LazaLNaNLY
wala nsAnmafliRdafudeyaaniszmnsiannn Taeldunndunsaiuuuiilassairslunisifiusausau
% =2 uy Y o o a = Ao A v vmn o A o A

fayadeldarnnisAundiuazdn wlasainuuidn v wazanuddenindineaesdidy andaiiaon
ganARaY (I0C) Winfu 0.87 LaznAdeuANITesiy (reliability) vearzesialnaldiannAdud se@nasnmn
293AFBULTA (Cronbachs alpha - Coefficient) lHAAuEadumNL 0.72 Tiasziideyalasldanimnssniuwn
(descriptive statistics) lunnsasunadeyaiugudiuynna suunisiandalsfives uaznisseniuuinnesy



14 2FA1TNERTNTTADHNAN

mm@mmimL‘lemmLm:rmﬂﬂummmmmmm ﬂﬁﬁ")ﬁﬂ’]?f;l‘ﬂll?‘i_lu%[ﬂﬂ?ﬁ‘NLL‘LI\‘lL‘]Ju3ﬂ'Z\]ll ﬂ@ﬂ@NH@N?U
Lﬁ"ﬂ ﬂ@ﬂJﬂ‘ﬂNi‘Uﬂ’]uﬂ@’N LL@"’ﬂ@NEI@lITLIT’W mmﬂﬂummmmwu 1mm ﬂ’]‘i‘LL”’mLL@\‘Iﬂquﬂ (frequency) AN
faeaz (percentage) mm@m (means) meqummmumMﬁM (standard deviation) LL@y’lmmnmaumu
(inferential statistics) LW@V]@@@U@NNM%W% ‘EmﬁhmmLm%‘wmﬁ?ama@mmmmmuuu”lm (stepwise
regresstlon anaIyS|s T@ﬂﬂqﬂuﬁﬁ‘Zﬂ‘Uﬂ'ﬂNNUEﬂqﬂnyl’N@OﬁW]ﬁ‘Z@‘LI 0.05

HANSANHILAZAANTO]

1. dayaiugIudIuLAANIBNEATNS

inumans¥enaz 64.5 uwemne Sengiean 50.97 I aumsinenszduduilssonfnmiia 4 anniige
Senaz 32.9 dszaunsallunisgninaima 25.88 T uazilgndnalafivetiade 2.26 Taudnsu Siuiign
frlafiuediedn 720 14 aundnlusfodeweds 4.25 au uazilfiRowAuaiudnlsfiuefieds 1.69 au
melfriativesniadewain 245,402.26 uw/al Wumelgandranldenlsfiueiuazdnalsfiuesnaudaiads
fials 13,102.52 waz 43,436.13 uw/lyseunaiiuifies muasu smasiedaudenlsfiueiuazdng
eflueaTALA IR 10,74 LAY 55.29 Ln/Alaniu avniradasmues (e ean/ i) mﬂ'ﬁ'qﬂ%@mz 59.2
neflaandudiiuresinedenas 34.2 madlusandnnguiesas 67.7 faueaniisednalsfiueimugunm
IAUNEATNT UNTNTIH ﬁﬁﬂuﬂﬁ@ﬂuizﬁuﬂmﬂmq (ﬁhva?a'ﬁ 3.15)
2. dununsuandalediuei/lssaumsuan

ﬁuﬂquﬂﬁwam%mi@eﬁ,uﬁ'ﬁﬁunumﬁlﬂm% 4,586.42 UM ‘Emm’iwqummam%’ﬁqmuﬁ@;qﬁqmmm
Susuusnie ATLRea 576.17 1w/ls Seras 12.6 sevawnAeAmEaiuging 557.81 1w/l Yeraz 12.2
WAZANNNARTTNT 455.27 Un/ls Faeay 9.9 ANNANSL (Table1)
3. uinnssunsnandinlediues

nHRINIFetay 87.7 ﬁmiﬂﬂﬁuuiﬁmimmmamimiisﬁmﬂ?@g’mixﬁuL‘%‘fs waTTTALLIUNANY
ferar 12.3 neRnnlraslunislgndinlediued ieuilnaluniafeunazdimiranniiga¥esnay
75.5 wanaiiaenUgndnlsfiueimaziasmaniatenas 57.8 anmiuiilgndnalsfiueidauunnidlud
IU-1LGN svnennd¥enas 57.4 ffnenmiuausaudunselesar 34.2 Wivawiansruusalssn
fataz 82.6 IHmAmiuganAuidaiuginanitanay 522 Ausunfaiugieliadn 13.35 Alaniu/ls
Tnesnnda v urauswubenas 45.2 zdm‘luﬂaiﬂqﬂﬁqq@mﬂu@zmﬂ%ﬁ@mz 49.7 ﬁﬂuﬂ@uﬂﬁq@mwﬁq
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nsilgn inemsnsusseunudenas 60.0 aeinumsnsdaulvnffenas 99.4 Wanieadalunsfunanan
fergmafuieaiaie 12612 3 uandndrndenadesels 605.16 Alaniu/ls (Table 2)
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Table 1 Costs of riceberry production per rai per crop (n = 155).

Costs of riceberry production per rai per crop V] Percentage (%)
1. Rice seed 557.81 12.2
2. Labor cost
2.1 Tillage 349.68 7.6
2.2 Sowing seed of rice* (n = 70) 18.55 0.4
2.3 Maintenance
2.3.1 Weeding wage 455.27 9.9
2.3.2 Manure wage 55.09 1.2
2.3.3 Spraying chemical wage 20.86 0.5
2.4 Harvest
2.4.1 Harvesting 576.17 12.6
2.4.2 Carriage 56.29 1.2
2.4.3 Rice drying 115.98 2.5
2.4.4 Sack price 17.25 0.4
2.5 Milling the rice 190.99 4.2
3. Production factor
3.1 Fertilizer cost
3.1.1 Organic fertilizer 325.74 71
3.1.2 Chemical fertilizer 441.71 9.6
3.1.3 Other fertilizer 85.31 1.9
3.2 Chemical weed cost 61.41 1.3
3.3 Chemical of insect protection cost 8.84 0.2
3.4 Fuel cost 192.14 4.2
3.5 Land lease cost
3.5.1 Land lease cost 313.52 6.8
3.5.2 Land ownership : price of land tax 5.89 0.1
3.6 Packaging cost
3.6.1 Plastic bag cost 369.37 8.0
3.6.2 Logo sticker cost 214.44 4.7
3.6.3 Compression vacuum cost 154.11 3.4
Total costs per rai per crop 4,586.42 100.00
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Table 2 Level of acceptance (n = 155).

Riceberry production innovation Number Percentage (%)
Level of acceptance

Fast group 136 87.7
Mediam group 19 12.3
Purpose of growing riceberry

For household consumption 34 21.9
For household consumption and distribution 17 75.5
For distribution 4 2.6
Reason of growing riceberry*

It can be sold as a high price in the previous season 8 3.4
These seed are popular 83 35.0
It can be sold for a good price 5 2.1
Growing because of the advice of authorities 4 1.7
Good quality, so try growing for their own consumption 137 57.8
*more than 1 answer

The area of growing riceberry

Boggy flood regularly 5 3.2
A plain-plain drainage 89 57.4
Semi-depression 61 39.4
Land form of growing riceberry

Clay 51 32.9
Mold 10 6.5
Loam soil 16 10.3
Sandy loam 53 34.2
Sandy soll 18 11.6
Sandy clay 7 4.5
Source of water

Natural 4 2.6
Irrigation 128 82.6
Shallow wells 3 1.9
Ground water 20 12.9




ANIANTINHATWIZABNINGT

17

Table 2 (continued).

Riceberry production innovation

Number Percentage (%)

Sources of seed

Kasetsart University (Kamphaeng Saen Campus) 8 5.2
Friends/relative 60 38.7
Suphanburi agriculture office 6 3.9
Lopburi Rice Research Center 81 52.2
Amount of seeds per rai (kg/rai)

5-17 kg/rai 136 87.7
18 — 30 kg/rai 17 11.0
31-43 kg/rai 2 1.3
p=13.35 0 =546, Min =5, Max = 40

Method of growing riceberry

Sow in wet seed rice production 70 45.2
Indirect seeding by labor 8 5.2
Indirect seeding by machine 54 34.8
Drop in wet seed rice production 1 0.6
Throw rice seedlings 22 14.2
Season

In-season rice field 76 49.0
Off-season rice field 2 1.3
Both of season 77 49.7
Crops after harvest

Mung bean 69 44.5
Crotalaria 36 23.2
Do nothing 50 32.3
Organic fertilizer rate (kg/rai)

<1 kg/rai 35 22.6
1-166  kg/rai 102 65.8
167 — 333 kg/rai 15 9.7
334 - 500 kg/rai 3 1.9

g =69.72, G =93.16, Min = 1, Max = 500
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Table 2 (continued).

Riceberry production innovation Number Percentage (%)
Chemical fertilizer rate (kg/rai)

First time
<1 kg/rai 91 58.7
1-34  kg/rai 41 26.5
35-69 kg/rai 9 5.8
70 - 104 kg/rai 14 9.0
Ju=14.99, G =2.38, Min =10, Max = 100

Second time
<1 Kkg/rai 128 82.6
1-34  kg/rai 16 10.3
35-69 kg/rai 9 5.8
70— 104 kg/rai 2 1.3
u=6.0,0 =15.81, Min = 15, Max = 100
Chemical fertilizer rate (kg/rai) (Continues)

Third time
<1 kg/rai 151 97.5
1-25  kg/rai 1.9
26 -52 kg/rai 0
53 =77 kg/rai 1 0.6
p=0.58, O =6.05 Min=5,Max =75
Method to manage pests after planting
Labor 10 6.5
Tractors 3 1.9
Herbicide 30 19.3
Herbal substance 112 72.3
Method to manage weed after planting
Labor 93 60.0
Tractors 3 1.9
Herbicide 48 31.0

Herbal substance

11

7.1
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Table 2 (continued).

Riceberry production innovation Number Percentage (%)
How to harvest

A sickle 1 0.6
Rice harvesting tractor 154 99.4
Harvesting period (day)

110 - 120 days 57 36.8
121 - 131 days 93 60.0
132 — 142 days 5 3.2
M =126.12, O =5.31, Min = 110, Max = 140

Paddy yield per rai (kg/rai)

300 - 500 kg/rai 35 22.6
501 - 701 kg/rai 98 63.2
702 -902 kg/rai 22 14.2

p =605.16, O = 100.06, Min = 300, Max = 900

4. Tymuazgilassalun1suandna lsdiuasuan#nsns luAINIAFNTTULT
nemInsfasar 48.0 Ailoymsunistgnunniiganaiesiiuninliineewe Seuay 55.7 Aifoymn
ANUF NUNNINAANINTIAARDIFDIAIANNIINUES Uaziatay 52.7 HilymAunaRaLUNUNINTNgAADIIAT

A NTEL (Table 3)

5. flaqeNfinasansaansuudInAnssNn1suaRd1alsdiuas
tladeninasenisueaniuuinnssunsuandglsfiuasaeainemsnadigndnudsuingnssniFasing

TladAyn1eatad 8 tladeléun Aan1samhalaaanelfiulngd saamiiadiadaen wmAlaniu)
ﬂ@vzﬁuma‘m“luﬂwﬂ@m’m a)) ﬂa‘m‘umim‘slumiﬂ@ﬂ%’ﬁﬂ?ﬂm?l @) FFN19[ MU BIFEIAEY HHADLNIHN
uﬂmﬂmmmmmmm (p<0.01) iﬁﬂiﬂ@ﬁﬂﬂﬂiﬂ@ﬂﬂﬂiﬂLﬂ@? mwii/i@uma‘m@m) VA LAZFUYUNNINAR
dalafiues (wn/l3meunisuan) Suaediifdndymeadng (o < o. 05) fagnuNIaNeNTaiNNTeeNTL

mmm‘mma‘mm’miﬂm@ﬁm\iLm:rmmgjﬂQﬂ‘uf]ﬂummmqwa‘imm

R?) lp5eeaz 36.9 (Table 4)
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Table 3 Problems of riceberry growing of farmers in Suphanburi province.

Have Problem

Problems

Number Percentage (%)

Growing problem 123

Not enough farm land 4 3.3
Inadequate water supply 59 48.0
Unfavorable weather conditions 47 38.2
Much weed 2 1.6
Insect infestation 1 0.8
Lack of labor 1 0.8
Less productive 4 3.3
Uncertainty of seed quality 5 4.0
Production cost problem 70

High prices of seed 10 14.3
High wage labor 39 55.7
High prices of fertilizer 2 2.9
High prices of chemical herbicides, 1 1.4
Insecticide and plant disease

Lack of labor 18 25.7
Compensation problem 110

Less productivity 17 15.5
Yield uncertainty 3 2.7
Price volatility 58 52.7
No bargaining power 7 6.4
Market price distortion 25 22.7

*More than 1 answer.
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Table 4 Factor affecting farmer’s adoption of riceberry production innovation by using multiple regression

analysis (n = 155).

Variables B Std. error Beta t P-value
Constant 471.354 32.563 14.475 .000
Method of sold to mill 141.497 33.646 379 4.206 .000**
Paddy prices 2.994 .629 .339 4.761 .000**
Experience of growing rice 1.068 A1 185 2.601 .010**
Experience of growing riceberry 33.463 9.552 .269 3.503 .001™*
Method of sold by owner -95.699 22.589 -.379 -4.237 .000**
Income from growing riceberry .000 .000 154 2.193 .030*
Gender 34.284 14.886 164 2.303 .023*
Costs of riceberry production per rai per crop .006 .003 144 2.045 .043*

R = 0.608, R’ = 0.369, F = 10.689, Sig. F = 0.000

Note : **p <0.01, * p <0.05
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ANLALNUNEY BUNDRAN AINIAUATINTAN
Diversity of Wild Mushroom and Macrofungi at Wadparnuntawan Ban Maka Phonthong

Sub-district, Sida District, Nakhon Ratchasima Province
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Abstract
The objective of this research was to explore a variety of edible and non-edible wild mushrooms
and macrofungi at Wadparnuntawan Ban Maka Phonthong sub-district, Sida district, Nakhon Ratchasima
province. The study was focused on the physical and biological environment area at Wadparnuntawan,
as well as the wisdom and the guidelines for wild mushrooms and macrofungi advantage. The forestarea
of this study has many plant varieties such as Shorea obtusa Wall, Shorea siamensis Miq. Phyllanthus

emblica L. Sindora siamensis Miq. Senna siamea (Lam.) Irwin & Barneby and Cratoxylum formosum

Tudranendt uangndusnaiguasmadun auginenmansuazmatulall swianendusaipuassadan
4.14A391TRNT 30000
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(Jacq.) Benth. & Hook.f. ex. Soil texture is mostly sandy loam. Study on the biodiversity and characterlization
of wild mushroom and macrofungi in June to October 2014 found 44 species. There were 27 species of
edible mushroom and 17 species of non-edible mushroom which were, classified in 6 order 13 family
21 genus. The most common family was Russulaceae with 12 species including Rusuula emetic
(Schaeff.&Fr.) S.F.Gray., R. alboareolata Hongo., R. japonica Fr., R. delica Fr., R. virescens Fr., R. densifolia
(Secr.) Gill., R. nigricans (Bull.) Fr., R. cyanoxantha, R. fragrantissima Romagn., R. vinosa Lindbl.), Lactarius
corrugis Fr.and Lactarius volemus Fr. The other wash classified into family Boletaceae for 7 species, family
Agaricaceae for 5 species, family Polyporaceae for 4 species, family Amanitaceae for 4 species, family
Coprinaceae for 2 species, family Tricholomataceae for 1 species, family Cantharellaceae for 1 species,
family Pluteaceae for 1 species, family Connaraceae for 1 species, family Clavariaceae for 1 species,
family Coprinaceae for 1 species, family Sclerodermataceae for 1 species, family Fomitopsidaceae for 1
species and Unidentified 2 species. Mushroom collection of the villagers use inherit experiences. The
knowledge gained from wisdom to collect and consume wild mushrooms. The information from this study

could aware the community to conserve the forest and natural area in order to remain sustainable community.

Keywords: wild mushrooms, macrofungi, Wadparnuntawan
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Table 1 Diversity of wild mushrooms macrofungi at Wadparnuntawan, Ban Maka Phonthong sub-district,
Sida district, Nakhon Ratchasima (June to October 2014) .

Common Name,

Mycorrhiza

Taxon Scientificname  Common Name, English Thai Edible  Non-edible Ectomycorrhiza Pathogenic
O. Russulales
F. ussulaceae
Genus Russula R. emetic Emetica Russula LﬁﬂLLmﬁwmn v v
R.alboareolata - Wintnutlmtihgen v v
R. japonica - iatnuilmiuds v v
R. delica Milk White Brittlegill ~ ifiavan11a v v
R. virescens Quilted Green Russula  fianaunsziden v v
R. densifolia Growded Brittlegill nciuan v v
R. nigricans Blackening Russula  winanulngy v v
R. cyanoxantha  Velvet Brittlegill WianEnaiaa v v
R. fragrantissima ~ Fragrant Russula Wiamay Windsn v v
R. vinosa Darkening Brittlegil iavaa@siaarnudls v v
Genus Lactarius L. corrugis Corrugated Milky Cap LﬁmW’luﬁmegﬁ v v
L. volemus Weeping Milky Cap Lﬁmﬂmﬂfnmmlm 4 v
O. Boletales
F. Boletaceae
Genus Boletus  B. umbriniporus - Fasustmauns v v
B. chrysenteron ~ Red cracked Bolete  AARLLAINIZUAS v v
B. griseus - WIARLLANNNAN v v
B. colossus - Finfaane v v
Genus Boletellus B. ananus - Winfiniiausia v v
Genus P. braunii - Winsusnima
Phaeogyroporus v v
Genus Chalciporus  C. piperatus - Lﬁmﬁqugé v v
F.
Sclerodermataceae  A. hygrometricus  Barometer -
Genus Astraeus Rt v
O. Cantharellales
F. Cantharellaceae e 2 . »
Gonus WinaRutes, ful
Cantharellus C- aureus ’ Y Y
O. Agaricales
F. Agaricaceae
Genus Marasmius M. maximus - - v v
M. androsacus - Winaumnagin v v
Genus Lepiota L. pseudohelveola Red-Tinged Lepiota WinRNNIzaanan v v
L. cepaestipes Onion stalk Lepiota WinFuMaN1n9 v v
L. excoriata - Winnmaaindalan v v
Genus C. disseminates  Little Helmet Lﬁmumwju 4 v
Coprinaceae C. plicatilis Japanese umbrella Lﬁm’m{jﬂu 4 v
Genus Coprinus
F. Connaraceae
Genus Inocybe /. caesariata Caesar's Fiber Head innTEs v
Genus Ramaria  R. botrytis Pink-Tipped Coral wintlznn5ean v v

Mushroom

WANBNTHY
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Table 1 (continued).

Mycorrhiza
Taxon Scientific name Commen Common Name, Edible Non-edible
Name, English Thai Ectomycorrhiza  Pathogenic
O. Agaricales
F. Amanitaceae
Genus Amanita hemibapha - Winldwana v v
A. princeps White goose-egg  1in lavi11a19 v v
A. vaginata Grisette winlaiiEendi v v
A. fuliginea - Winlaiin v v
F.
Tricholomataceae T. crassum - v
Genus
Tricholoma
R INEr 4
O. Gomphales
F. Pluteaceae
Genus Pluteus  P. aglaeotheles - LAANNIUR,L5TR v v
LNa
O. Polyporales
F. Polyporaceae
Genus Trametes T. cingulate - Lﬁm'ﬂugﬁﬁmmd'ﬂu v v
BHNLAY
Genus P. sanguineus - LAATAULAS v -
Polyporus P. sacer - Winunde v -
Genus Daedalea D. confragosa Blood-stained fionasang v -
Genus Lenzites L. elegane - WiANNUag, Naae v v
Elaie}
F.
Fomitopsidaceae F. rhodophaeus - 4
Genus Wingnazii
Fomitopsis -

Mushroom No. 1 (Unidentified) - - _

Mushroom No. 2 (Unidentified) - - _
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R

Figure 1 Mushroom and macrofungi at Wadparnuntawan Ban Maka,Phonthong sub-district, Sida district,

Nakhon Ratchasima province.
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Figure 1 (continued).
1 R. emetic 2 R. alboareolata 3  R.japonica 4  R. delica
5 R. virescens 6 R. densifolia 7 R. nigricans 8 R. cyanoxantha
9 R. fragrantissima 10 R.vinosa 11 L. corrugis 12 L. volemus
13 B. umbriniporus 14 B. chrysenteron 15 B. griseus 16 B. colossus
17 B. ananus 18  P. braunii 19 C. piperatus 20 A. hygrometric
21 C. aureus 22 A. hemibapha 23  A. princeps 24 A. vaginata
25 A. fuliginea 26 T. crassum 27 M. maximus 28 M. androsacus
29 L. pseudohelveola 30 L. cepaestipes 31 L. excoriata 32 C. disseminates
33 C. plicatilis 34 . caesariata 35 R. botrytis 36 T. cingulate
37  P. sanguineus 38 P.sacer 39 D. confragosa 40 L. elegane
41 F. rhodophaeus 42 P. aglaeotheles 43 Unidentified 44 Unidentified
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Farmers, Opinions on Utilization of Trichoderma harzianum, Controlling the Fungal

Diseases in Rice Field, Bangplama District, Suphanburi Province
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Abstract
The objectives of this research were to study: 1) individual factors, economic factors, and exposure
of Trichoderma harzianum information. 2) knowledge of the fungal diseases in rice field and knowledge
of Trichoderma harzianum, 3) farmers’ opinions on utilization of Trichoderma harzianum, controlling the
fungal diseases in rice field, Bangplama district, Suphanburi province. 4) to find any problems with
farmers utilization of Trichoderma harzianum and be in a position to suggest possible solutions. Data were
collected from sampling 205 farmers by the interviews schedule. The statistical analysis which was used

for data analysis were percentage, arithmetic mean, frequency, standard deviation, minimum and maximum.

YInATnnsduainnsnEasiIuyne driinauinenaneuand aneunalandn A, gwesiys 72150
*a8iA1an31AN3t NIAITIAUATNUAT IIMAAIARTINEAT AUZINGAT NUINENALLNEATAIAAT NFNN 10900



36 2741 NERATNTTABHNAN

The result of the research revealed that: 1) the farmers were male (59.5 percent), the average age
of 50.35 years old, the level of education was elementary, the average of household members was 3.69
persons, the average of experience in rice planting was 28.41 years, the average of rice planting area was
29.95 rais, the average of rice yield was 858.73 kilogram/rai, the average of household labor was 1.91
persons, the average ofProduction cost was 4,225.31 baht/rai and the average of income was 6,547.70
baht/rai. The most media exposure of Trichoderma harzianum information were agricultural extension
officer, training program and releases document. 2) farmer had the average knowledge on the fungal
diseases in rice field and the average knowledge on Trichoderma harzianum was at the high level, 3)
the farmers’ opinions on utilization of Trichoderma harzianum controlling the fungal diseases in rice field
was at the high level. 4) They indicated that there were problems with the storage of Trichoderma
harzianum fresh culture can be short term. The effective in controlling and prevention the fungal disease
were slower than using chemicals. Suggestions include the relevant authorities should focus on training
farmers about utilization of Trichoderma harzianum coming up and the government should encourage the

production of Trichoderma harzianum instead of chemicals substances.

Keywords: opinions, Trichoderma harzianum, rice, fungal diseases, Suphanburi province
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Table 1 Number and percent of farmers in the sample group analyze by economic factors. (n = 205 )

Number
Economic factors (Persons) Percent
Number of rice planting
5-24 rais 77 37.6
25-47 rais 103 50.2
48 - 70 rais 25 12.2
Mean = 29.95 rais S.D. =12.824 Minimum = 5 rais Maximum = 70 rais
The average of rice yield (kilogram/rai)
700 — 800 kilogram 81 39.5
801 —900 kilogram 88 42.9
901 - 1,000 kilogram 36 17.6

Mean = 858.73 kilogram S.D. = 76.496 Minimum = 700 kilogram Maximum = 1,000 kilogram
Number of labor in rice planting
Household labor
1 -2 persons 180 87.8
3 - 4 persons 25 12.2

Mean = 1.91 persons S.D. = 0.654 Minimum = 1 persons Maximum = 4 persons

Expenditure of rice planting(baht/rai)

1,740 - 3,400 baht 65 31.7
3,401 - 5,200 baht 96 46.8
5,201 - 7,000 baht 44 21.5

Mean = 4,225.31 baht S.D. =1,221.362 Minimum = 1,740 baht Maximum = 7,000 baht

Income of rice planting(baht/rai)

4,200 - 5,800 baht 41 20.0
5,801 - 7,400 baht 132 64.4
7,401 — 9,200 baht 32 15.6

Mean = 6,547.70 baht S.D. =874.808 Minimum = 4,200 baht Maximum = 9,200 baht
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Table 2 The results of the farmers’ opinions on utilization of Trichoderma harzianum, controlling the

fungal diseases in rice field. (n = 205)

Opinion on utilization of Trichoderma harzianum, controlling

the fungal diseases in rice field X The level of opinion
The production of Trichoderma harzianum 4.02 high
The usage of Trichoderma harzianum 3.75 high
The efficiency 4.00 high
The benefits 413 high
All the mean 3.97 high
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Factors Affecting Mineral Content of Defatted Rice Bran

’&Uﬁ]?zq@ MIAT e Uszuna ATnIvas
Subtrakul Vanichsri ' and Pramoun Srikalong®
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aNnzIAdeNRAn T 4 suuy ”Lﬂf‘ime:ﬁﬂ?ﬁmmuém@Lﬁmﬁuﬁqmmﬁﬁm EDS (energy-dispersive x-ray
spectroscopy ) WLAHUasmAN 7 18 tsznaulisos Tnaes (Na), nunades (K). wARALEEN (Ca), Naanada
(P), unnilidan (Mg), fawmas (S), Aaaau (C) uAT UsBAses 1 5TinAe WAN (Fe) F9HANNNANTALAINZINLGN
anzluniaiuinwniidnalungues 3 mmfmmmﬂmmmuﬂwm (30 aanmaldeg) e 24 $alu
newn ldadalusdu (RB1) uﬂ?mmmmmmnmm 2A4AINIAD iwqummnwﬂummqwam‘mumw 5 89A"
aFes Wunan 48 9alua newinliasalasi (RB3), sﬁmfmLﬂmﬂmlmmmwmmumm 48 Flua rieu
wllannledu (RB2) Lmvmmm‘mmmnmwﬂmmwmLflumm 24 Tl n@uuﬂﬂmmhwumiﬂimu
(RB4) INAIAL AINNANITIATIZIALASN RBT N13IATZALssRfaedsNIAIgIu ICP-OES ilefiudhuin
RB1 flthunnu P, Ca, Fe waz Zn luiBunnsdiiaanasionisinldmiuemsaduldsely Taonaildwidn
RB1 H1uNmuusss P, Ca, Fe uaz Zn Wiy 6,300 mg/kg , 322.391 mg/kg , 126.876 mg/kg Waz 38.199
mg/kg ANANAL

o o a

o 9 A, o o . |
AFIAL : fndnandunnrania e ‘].G‘N’]EL!LLTﬁ’]ﬁ] ANNTA

Abstract

Factors affecting mineral content in defatted rice bran. Four rice bran types with different stored
conditions were selected to determine major elements and trace elements including seven kinds of major
elements, sodium (Na), potassium (K), calcium (Ca), phosphorus (P), magnesium (Mg), sulphur (S),
chlorine (CI). The trace iron(Fe) content was also determined when the EDS method used. Maximum amount
of mineral was found from defatted rice bran after milling within 24 hours( RB1 ), rice bran stored at
temperatures 5 °c 2 days prior to extraction fat( RB3 ), rice bran storage at room temperature for 2 days
before being taken to extract fat ( RB2 ), Rice bran through the extraction of fat and protein( RB4 ),
respectively. The selected RB1 was determine mineral contents by standard methods ICP-OES to confirm
that the RB1 found Ca, Fe, P and Zn in amounts sufficient to bring into production a mineral supplement.
The result showed that, RB1 had P (6,300 mg/kg), Ca (322.391 mg/kg), Fe (126.876 mg/kg) and Zn
(38.199 mg/kg).

Keywords: defatted rice bran, mineral content, zinc

'8191390 INENANARTNITEIMNT ALKEARAIMNITNINEAT annTiunATulaEnszaan A ALIMINIATANSEITS NTIMWE 10520
g3 Aanssuuileganns AnzgaavnIsinees antumaluladinszaauindndanmmsaianszils ngamne 10520



ANIANTINHATWIZABNINGT 45

AN

dszgnsunndiasanisnaslanislnadiafuamsuan Taelutl 1990 Tuilsvinaau, Buwde uay
a a A yao v dl A Qa/ o a vy ' %3 o o o o v
aulailde ldHidanmaeisaInnszuaunisinddiaeanuininndd 50 A drudulszmalnafisidng
widahafludusy 5 aeslan uazlull 2009 vivlandidrawaeiiseanunuinia 60 a1usu Tnesialdlun1ed
k7% vo b dy o o o a o ¥ = o 73 1 1
dnazléisndng 8-12% Tuiuszdunninmnsdnd fdnafinnstinluld sz Tamilugaaunssnanmsatinsie
ey Aeldduiugparunssunisuaaindung vise ldiluennaeedng doulnnlssnundntingduiidnaay
uenenzdauisiasnsld Tnaldnsvuaunisaiasaamniiazaranasminiuasambaldiulssnuesdng
(Faccin et al, 2009) mnindamanilansuaz 6-8 L swmmLﬂumwa@ﬂimwmm’mmmmﬂmﬂmﬂu
fraaatis wissaudanandndananadeiiansewnaniudslaniEnun Ineannzathedaussnmeing finy
Tusndne drannsausneanunldazanansniiuyadl@anunn Wy naildmdundaiouefiauemns
A mFunywel Jlsvansunnngn 3 AupuialandeastszauilyuinisnnaneauansaImIasnaguLe $9iin
Tlgannsthau ulsalalinans wazddnaniademdannnay TnanguussnananaLAauNINigaae
Fe uaz Zn Tnatannzatinedialuny a5 wazianlutlszmannnasimun (Wang et al., 2011)

TduunnilafinnafneniBunnid wazussng lunanineimldainnszuounisddng wudnlusndng
~ . a4 A e A g R P o«
Hffunnudsiauniige Weansauiiauiudouauaesdnn uasdimuussinndrAnyluEuomnn wu wan,
Fne@, waannila LaTneawns (Anjum et al., 2007)

Kennedy et al. (2002) nanadniladeninasias Funouusansmesindna loun nafiuifes, maiuinm,
nautlagtl, n19dne uaznisliponnden GanszuauniamantianannligmAmisinguinig waziuines
a19193lu $1dnanadlsl i nsddnaasin Wisunadmiu uazussnanas Inganizetnetia Inunaidas,
WA, uNnili@on, waaldan, wen1da uazdan:d Saiunaranasanszdunmuninn1sddionld
Tunszuauned Taswudndaiiiiunszuaunisdadnnn dsunmaednesn aaiuansaaen azantiasassiag
M Sunnussgnnsmanuastesasnulifon (Wang et al., 2011)

uananinanssnaaseulmdlailalusidnanaz Guinsuetsmafaniandinsyuaunisddng ane
IS 1 ' n:llzzl 1 o ¥ A 3 o v ] = o v @ A o dl
AnasalTunuusaaniadluindn viressAlsznauresindng iy Wuinldsauluiidng iWuandade il
A = o o PR P o 3 Aa X ! & o
Mraulalunisine Aeiuanuddeiiaedng waseaulodlanlalusrdnnifsauluszudtenisfuinm

o Yy =2 R A Aa ) Ao g o w A o I a
Memdansddng sanivAnwnaveslsiu nfseBunausaaniag luidnn iaiiagyaindasaanisuan
{uenm 9T NLI619ANEIINTNF L IuauIAs

atnsaluazignig

indnagneiugienglan 2 mﬂfwmmwaimmiﬂ@mmwmumﬂmmm«au ArAMNH 60 BYALTALTIA
unan 2 dlue videaunssiadianudulussdunindt 15 wesifusd dnddnafitiunisananaduudalng
wein unaw §1ayndng LL@»LN@@"H’]’J'ﬂ@ﬂ@’mﬂu (ﬂa‘uﬂumummmummmﬂumlmmmmm Imﬂmmm
@419 g1 NW 1000 turbo anuindautesiinafily tuiuayndalilsauninunzunssawnn 600 um. iauen
$14188nK1 Guohua et al. , (2009) mmm”l,ﬂmmwﬂumqummﬂmﬂuImmmmum?mmumuqu
mumi(CRD LTl LAN AN 9T09ANLRAEEEAE Duncans’ New Multiple Range Test "NN1TNAADY
3 emmm@mﬂnm@mmqmemm@mmmm‘ﬁmﬂﬁﬂﬂmwmqumemma'ﬂ LLG‘F;IULV]EI‘]JF]Q’]NLLG]T]W]\W@Q
mmvmuuﬂmmmmmmm p < 005 immmuﬂmmm@ AN R UANANY uaYFuLlamny
ABUTNNLIEN ﬁ;mmmw‘”l,m Tneutaflu s mmqmﬂmnmmmmwm (30 asAnTaEeia) fuaan 24 Falu



46 2741 NERATNTTABHNAN

et ldainladu (RB1) SrdafifiuineTuguingiivies s 48 4alus newr lladnlasiu (RB2) 31410

a

mﬁm”m:rﬂuamqmqmugﬁﬁﬂﬁ 5 asrnutaiTug e 48 9alus dewtirlarnlesf (RB3) wazindnailiu
'?nmﬁfaqmmﬁﬁ@uﬂumm 24 2% fewsinluladmlesiu wazlsiu (RB4) 131 RB1, RB2, RB3 waz RB4 1)
arlaslaeninida i lmanmlugnmdan 1 : 3 wdarihlldlurreamendaaiaseqenida Gerhart
7 200 sausunT unan 1 Falue aniutihlinsesdnenszanmnes Whatman wed ideusestesuds

=

mnsmimﬂmumvmuﬂfmﬁu%ﬁn 3 A LL@”{EW@@Lm“]qﬁmm”lﬁiuﬁumummﬁmiﬂﬁquﬁ\ﬁmﬂﬁﬂﬂ@u‘m

¥

Fauaniau five Binder ‘mamﬂm 80 aATAEeA Winan 4 dalug waziiuinelugevlesd mmmu
30 asATalTaa §113U RBA fiinunisarialasiusanuds ax mmmiﬂmmiﬂmu@@nmﬂmmmﬁmm
Fabian et at., (2010) Tnetisdnafinunsainlesieanude naufinnaugdassnsdan 1 e 6 1liueses
WEinf 200 sauAewT Wunan 12 Falue (30 mmmamm) mﬂuumiﬂmmmmumm@m Whatman
et diuaesaudfinsedldliiunssuauninfiugnan 3 Ak LL@wmmmmeni@aimumumummﬂ
Vl,ﬂmLmqimﬂmiﬂ@u“lummmau Ui 80 avAamaldaa uinan 24 Folue uay WAusneTuganess
mmmu 30 e9ANTALTa mﬂuum RB1, RB2, RB3 uaz RB4 ”Lﬂqmm”mmmmmmmm EDS (energy
dipersire X-ray spectrometer) f;lvi@ Oxford iu Isis 300 L‘W@ﬁﬂwwum LL@”zﬁmmu"n'ﬂ\‘iLLimmwmmW@N
mamiuﬂﬂﬂnmﬂ?mmmmaiumumaumaiﬂ et AT iEae s EDS udanudndsnuiusiin
WIRGIEA lalumdneieies Hammer mill (Retsch $14 DR 1000) THzu1A 250 pm mnﬁu‘il,ﬂm:ﬁt,l,ém&]ﬁw
'ﬁmmgﬁu AOAC (2005) 5QﬂLm?:ﬂd ICP-OES (Inductively Coupled Plasma Optical Emission Spectrometer)
S Varian {1 810-MS itefutudnlusesinsdudiiunm wadan wan Weanesa uazdanzd lulsunm
Fiteanasianistinlyl ﬂﬁmLﬂu@’wmam‘%ulﬁuﬁéﬁmmLLmuLLémﬁ;ﬁﬁ%ﬂuﬁi@é’mmﬂiﬁﬁi@iﬂ (Elless et al., 2000)

a 4
NANITNANBILNSIATNTTU

alansunansananaradevloilaialuirdng AnnennlussmrdneanssuaunisfusnEn N Nse SN
. o0 4 o y . < . e e g A, c o A
wssng luindategndnlaeiases EDS uanaesa Figure 1 &9 (a) Wiuanlaniuaasirdnoniiunisiuineg
GRIVEFGGR (30 aeATLTALTeE) L AN 24 4T Aauinllanimladu (RB1), (b) Wuaaniuaaesidnoneinu
mimmnmmmwﬂu‘mmLﬂumm 48 Falug Asuinllanmledu (RB2), (o) Wuailaniuaaasidnaneinu
mimmﬂmmmmu 5 aeAmATaa e 48 dalug Aeuinlladalesiu (RB3) wae (d) Wuawlaniy

m@wwmwmmﬂqumqumlﬂmm 24 dTus et luladmlasiu uasTism (RB4) AuANdL
AN Figure 1 FafluailaniuaesirdraniiunisdnmniladefinasiaBuuussnsaamaila EDS
annsnAaiiulefidusiiess uanss Table 1 TanaaINNIT3LATILTWLILSEEMANTIS AN EFABINIS

a =l a = = o a o '8 & 1 a

7 wtinAe Tnnew, Thunadew, uaadan, weavada, uuntdow, dames, aaalsd uazusonnses 1 oin
A9 AN (Soetano et al., 2010) HARINNNTANHINULN RB1 Hiffannuaasuionnsangangn seuanslmiviug
wuladlaaluiadng uazaonau el jisenlalaslada (hydrolytic rancidity) uaziineandinduaesania
(lipid oxidation) Agieuladanandawannusinluagndn wuazindng naeuladlanlanifisawesainiidie
tuazlidenaaelnsnfireses wuarlnssai el guniaesdin (primary lipids) T9NIAILANGUNH WATITEE
warlumafivinmidafinasenissdjisenseseulsdlaa Tnafiguugil 4-5 aamaadea a1u190
geaaniginauzedenlailala wazannisgoyidanniainieinguinisld (Fatemeh et al., 2000) Al
Fn9EiN9 RB3 MALTQMUUNH 5 a9AmalTaatiui a1 0us5157898981910 RB1 waz RB2 NNLBEN0LI51)

v d' @ o o v d' a v ' eI/ 9.;/ o vl
laragan RB1 uay RB3 asannisiiuinmiindagoumgvessnnngn 24 dalueduazyinlifilsunm



ANIANTINHATWIZABNINGT 47

=]
c
ca
3
i > >3
Si = P
. MA' s in ca
=2 (=3} ) In Fe Fe
T
o

(a)

Counts

20

- -
] Q
[AETE ARENE SN PR

1]

10
Energy GV

<

Counts

4 4 N
a 0o a 0
Q Q
MAAN
r4
v T
o
0
‘v
o
[}
X
Rp
0
u

10
Energy GV

0
0

Counts

A

-
0
v}
||||§

SO

fla]

T
R L=]
Energy GV

<

(c)

Counts

1S 0O00—

AL I el

10000 —

SO

T
10
Energy eV

0

Figure1 EDS spectrum.
(a) EDS spectrum of rice bran through the extraction of fat after milling within 24 hours (RB1)
(b)EDS spectrum of rice bran stored at room temperature for 2 days prior to extraction fat (RB2)
(c) EDS spectrum of rice bran stored at temperatures 5 °C 2 days prior to extraction fat ( RB3 )
(d) EDS spectrum of rice bran through the extraction of fat and protein after milling within 24 hours
(RB4)
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iawanduanaduld sl RB1 Wiinseiitiunnussndeedsninsgiu ICP-OES iietiufiuin RB1
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Table 1 Major mineral and trace mineral contents of RB, RB2, RB3 and RB4 analyzed using EDS.

Elements Content (%)

RB1 RB2 RB3 RB4
37.05+0.85° 43.06+0.72° 40.25+0.98" 38.2+0.88°
57.06+0.28" 52.140.34° 54.41+0.39° 59.48+0.53°

Na - - - 0.1240.01a
Mg 0.49+0.02° 0.39+0.01° 0.49+0.01° 0.17+0.03°
Al 0.09+0.01° 0.42+0.02° 0.08+0.01° -

Si 1.38+0.05° 1.3040.02° 1.44+0.05° 0.88+0.02°

P 1.5140.04° 1.19+0.03° 1.38+0.02° 0.36+0.01°

S 0.35+0.02° 0.26+0.03° 0.27+0.02° 0.25+0.02°
o 0.06+0.01° - - -

K 1.76+0.05° 1.2140.04° 1.45+0.03° 0.49+0.01°
Ca 0.08+0.03° 0.07+0.01° 0.09+0.00° 0.06+0.01°
Fe 0.13+0.00° - 0.12+0.00° -

Zn 0.12+0.02° - - -

The data were expressed as means * standard deviations of 3 replications. The same small letter in the same row was not

significant different at 0.05 level.
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Table 2 Mineral contents of RB1 analyzed by using ICP-OES.

Minerals Quantity (mg/kg) LOD RDI mg/day (M) RDI mg/day (F)
Calcium(Ca) 322.39 - 1000 1300
Iron (Fe) 126.87 - 8 18
Phosphorus (P) 6,300.00 - 700 700
Zinc (Zn) 38.19 0.02 11 8

LOD : Limit of detection.
RDI : Recommended daily intake; M: male; F: female. (Abdul Malik et al., 2014)
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Abstract

The objectives of this research were to study 1) Personal factors, economic factors, exposure of rubber
tapping technology of Rubber Authority of Thailand, Chanthaburi province. 2) Knowledge on rubber tapping
technology of Rubber Authority of Thailand, Chanthaburi province. 3) Farmers’ opinion toward rubber tapping
technology of Rubber Authority of Thailand, Chanthaburi province. 4) Problems and suggestions. The
population consisted of 150 farmers who had trained in rubber tapping technology program by Rubber
Authority of Thailand, Chanthaburi province. The data were collected by questionnaires. Statistical

analyses were frequency, percentage, arithmetic means, minimum, maximum and standard deviation.
The result revealed that 1) Farmers were male which an average age 45.67 years old, the level
of education was elementary, the average of household members was 4.03 persons, the average
of experience tapping was 9.84 years, the average of rubber plantation area was 16.71 rai, the average
of tapping area was 14.63 Rai, the most of rubber product was cup lump (58 percent), the average of
household labor was 1.81 persons, the average of hire labor average was 1.14 person, the average
of income was 214,716 Baht per year and the average of expenditure was 165,130 Baht per year, the
average of rubber plantation income was 135,888 Baht per year and the average of rubber production
costwas 33,210 Baht per year The exposures of rubber tapping technology of Rubber Authority of Thailand,
Chanthaburi province were agricultural officer, training and television. 2) The average of farmers had the
knowledge on rubber tapping technology of Rubber Authority of Thailand, Chanthaburi province at the
high level. 3) The average of farmers’ opinion on rubber tapping technology of Rubber Authority of Thailand,
Chanthaburi province was at the high level, the tapping method was at the high level, the tapping method
was at the high level and the benefit was at the high level. 4) Problem revealed included of expert tapper
labor less and rubber product was lower price. The finding that suggest the need of support of farmers
which Rubber Authority of Thailand should more support farmers with training program in Chanthaburi

province and value added the rubber product.
Keywords: opinion, farmer, rubber, rubber tapping technology, Chanthaburi province
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Table 1 Number and percent of farmers with knowledge on rubber tapping technology of Rubber

Authority of Thailand, Chanthaburi province.

(n=150)
The level of knowledge Number (person) percent
Medium (6.01-12.00 score) 32 21.3
High (12.01-18.00 score) 118 78.7

M = 14.38 score, O = 0.131 score, Minimum = 8 score, Maximum = 18 score

o a

1.5 AuAniuIawnEasnInisamalulatinisnInesaanisenaialssmalneg faudndunys

3
= '

m’mﬁmﬁmmLm:rmmﬁﬁr;i'amﬂ‘iuiaamin?mmwmmimqLLﬁaﬂivmﬂ”lvm FINTARUNLT WU

a
=

WNEMININANNAR LT Immqmﬂu@vmumn (ALaae 4.24) memammﬂumﬂmuwmw FNLABA3NIA
anslnasanetluszAuuin (mmm 4.24) mmmmmimmqmﬂusvmumﬂ (mm@ﬂ 4.19) wazAunIg e
fudsrlemivazuanavuny Tnasanagluszauunn (mm@ﬁ 4.29) (Table 2)

Table 2 The results of farmers’ opinion toward rubber tapping technology of Rubber Authority of Thailand,

Chanthaburi province.

(n=150)
Opinion toward rubber tapping technology of Rubber Authority o
v ¢ The level of opinion
of Thailand, Chanthaburi province
The tapping method 4.24 0.630 high
The tapping system 419 0.580 high
The benefit 4.29 0.610 high

All the mean 4.24 0.560 high
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ANEAWURIENSRARTNTRAWA (Cassia alata L.) sanfudasdjiindlunmsasuanida
s1auelsANT luanwiasiimnisg
In vitro Potential of Extract of Ringworm Bush (Cassia alata L.) and Antagonistic Fungi to

Control Plant Pathogenic Fungi

f3uAn3 aniln’ uaznfintius ausnus’
Suriyasit Somnuek'and Tanimnun Jaenaksorn'
UnAnta

lutlaquiulddnnsmacuieniseaugulsaiguunysunnis Ingldansatiniauiudesfing
(biological control agents: BCAs) faﬂ'Niiﬁmud@uﬁ%ﬁﬁmmﬁmmﬁéwﬁuL%famﬂﬁﬂnﬁﬁuma?ﬁﬂ
ﬂ’]i“ﬂﬁ]@'ﬂ‘uL“?l‘ll’ael,ﬁLL“LisL’Q"j’]@’]ﬁ‘@ﬁm@ﬁﬂﬁ“ﬁ@ﬂﬂLﬂuﬁ‘]ﬂﬁiﬂL%’ai’]ﬂﬁﬁm:? oﬁ’qﬁumuﬁﬁﬂﬁ'ffmﬁ'?ﬁ]qﬂizmﬁLﬁ'@
Uszifiulsz@nnnaesansainguidinme (Cassia alata) Fasfumnudadu 5000, 10000 Lag 20000 ppm
rfi@ﬂm@?aﬂmLﬁusl,ﬂLmzn’m@nmmﬂﬂ{mmL%@mmLmimﬁm AUIY 6 WA leun Alternaria sp.,
Curvularia sp., Fusarium sp., Helminthosporium sp., Pestalotia sp. Wa< Rhizoctonia sp. Tmﬂwmmmmfjm
ﬁuﬁ@mﬂﬁﬂnﬁmmunn‘nﬁm #£INL3% non-pathogenic Fusarium oxysporum F221-B FaiaeldFunT ey
dmumu&i@ﬁﬁuﬁmﬁmmﬂ”lé’t,ﬂu@fjwﬁ LLmﬁﬂme%wmgmmL%@mﬂﬁﬁms? (Trichoderma harzianum
Awau 5 lalian uay F221-B) LmzmmﬁmuLﬁmmﬂﬁifamm?zymml,‘%@mmLw;;‘[mﬁmﬁqﬁ% Dual culture
assay uummﬂ,gmﬁzﬂﬁmmmmmﬁ’mﬁ;uLﬁmmﬂ anemifaniil wudnasaiaguiamnAnnANLd NI
ﬁﬂizﬁm'ﬁmwﬁuéﬂmim?ﬁmmqLz’ﬁ’u‘lﬂLmzmmﬂnmmﬂﬂﬁmL%@mmLmimﬁmﬁmmmunﬂmﬁmiﬁ
aglutae 16-53 uaz 32-94 wwlafidusd nuansu LmuﬁfaLﬁ'mzﬁummLbﬁuﬁum@ammﬁmﬁ”\mmﬂﬁqﬁu
dsz@vsnnlunsfudefiazanniudag daunnamageuiudes T. harzianum NUINATATAAINANIYN
mwLiuiuiaiﬁmffi@nm@?fyﬂumL%mﬁ T. harzianum n'lalgian fviunimadeLavswaasnii wudn
Ao T. harzianum \S3yLNEIMNSHANANTATR mmmﬁuézqmm?mmaLéfulmml,%@mmmra‘llmﬁmvlﬁ

(atflutng 45.3-69.6 wasidus) wsitiaendnAnEn WA Zasn T, harzianum iReaeenaLRen

o L @ dal/ a c dg/ e~ =
ﬂqﬁ']ﬂﬂ_.’l ZﬁﬂL‘MﬂL‘Wﬂ L‘H@i‘qﬂgﬂﬂﬁ L“ﬁ‘ﬂi‘q’ﬂqL'ﬂ[ﬂIi‘ﬂWﬁ muqu‘lﬁmwmmummqmi

Abstract

At present, there are numerous reports on using plant extracts integrated with biological control
agents (BCAs) to control plant diseases. However, before employing this particular alternative measure,
plant extract should be tested to make sure that its fungicidal properties will not be toxic to BCAs.
Therefore, this experiment was conducted to test the in vitro efficacy of extract of ringworm bush
(Cassia alata) at different concentrations (5000, 10000 and 20000 ppm) against 6 genera of plant
pathogenic fungi (Alternaria sp., Curvularia sp., Fusarium sp., Helminthosporium sp., Pestalotia sp. and
Rhizoctonia sp.) as well as on antagonistic fungi except non-pathogenic Fusarium oxysporum F221-B
which was previously reported to be tolerant to pressed juice of ring worm bush. Then, performances of

all test antagonistic fungi (5 isolates of Trichoderma harzianum and F221-B) in combination with ringworm
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bush extract were investigated using dual culture test on poisoned food medium. The results showed that
the ringworm bush extract at concentrations revealed antifungal activity against mycelial growth and spore
germination of all tested pathogens in the range of 16-53 and 32-94 percent, respectively. The higher the
extract concentration, the more the inhibition effect on pathogens occurred. Moreover, the test extract was
not shown to be toxic to all tested isolates of Trichoderma. Regard to combined application, the result
revealed that performance of Trichoderma isolates combined with the extract in inhibiting the tested

pathogens (in the range of 45.3-69.6 percent) was shown less effective than that of Trichoderma alone.

Keywords: ringworm bush, antagonistic fungi, plant pathogenic fungi, integrated plant diseases control
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UVDINANAG] Immmmﬁmmmiaﬂwmmmmmmmwwmimmﬂmu ZERLgl Y nsdTnanuresde Atemaria sp.
way Curvularia sp. M iinTealuqa luiansz)adnnim i NZUAN N8 wazAZTN (ndgqmn, 2553; aTN3s0U
LL@"’@N‘W@ 2558; Pattanmahakul and Strange, 1999) m Fusarium sp. bag Rh/zocton/a sp. Lﬂummmtm
mmmemmuwmwwmmum (LLWTNDY LAz ATUE, 2548; ﬁﬁlLL@:ﬁﬂmv, 255610) mea Helminthosporium sp. Wil
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2556) uﬂLﬂuL%'a‘i’lﬂﬁﬁﬂﬁ(Thongkamngam and Jaenaksorn, 2015) ufanmnm‘i‘L%L%mﬁuw?m’ﬂﬁﬁﬂﬂLé’q
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warfdseunsldusnanguiiamalunisaauAunsasues Aspergillus flavus, As. parasiticus,
F. oxysporum, H. oryzae, Candida albicans waz Microsporum audouinii laginaiiilsz@nsnin agslsiniu
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ﬂﬁﬂmﬁfﬁw‘hmiﬁﬂm%w'ﬁwmmmmﬁmmﬂwLﬁmmﬂﬁiamﬂ'ﬁmmqLﬁu‘lﬂLmvmwﬂﬂmmmﬂ@fmmL%fam
amlapi mmiﬂﬂ‘uLﬂmmﬂ{lﬁnwmmumum &N non- pathogenlc Fusarium oxysporum F221-B
Sedleeauinanunsanumusetinfuguiiamelfiduatneg (@i?;le]ﬁ WAZANLE, 2558) SANVANETENINA
mmmmmnmmﬂmfmumeamﬂgﬁmﬂummummmmﬂmLﬂmmmmrfﬂmwﬂummwumﬂgumma
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ansaluazdgnig

\daslfinduaziiasanunlsaiia

Feswlfindi i lunmmeaesn§iilie desm Trichoderma harzianum Snuaw 5 e Tan ur T114Kb,
T121Kh, T112Sc, T114S0 ﬁLLﬂﬂ”Lﬁmmmd\wmj Tutlszimelng (Somneuk et al., 2015) waz T.com ANRARADWT
NN

L%@mmmsﬂmﬁﬁﬁwmmu 6 Tin A8 Alternaria sp. Waz Curvularia sp. #1wilanluqanziin
Helminthosporium sp. &nwslanluandnalia Fusarium sp. uaz Rhizoctonia sp. &winlaafitauazs NI
fnadn, Pestalotia sp. anwlselulutndaeld FdldFuayemeianiesfiinslaaits Auzimalulad
nainems antumalulagnszaeuindidngmunsainnsiia
NSLATENANTRNATNAALNA

'
a

i lugaiinmanidneliazenn antutirleuWuedanieies hot air oven NeUUNH 50 29p
waides udati oA uwazut lueniuea (ethanol) 90 Lafidus 8msa91 1:9 (wiv) luman 3 41
figningiivias udsanniihansainildunnsasinunszaenses Whatman wef 93 wasiinliszmeiendai
azantIBaNAaLLATed rotary evaporator Tigunil 44 eAdaidad aulfasarnndenasdumiien Wuas
arnBluanaufadsiiellunmasesseld Taaswuaiduaaudndu 100 wefidus
1. msﬁnm%w%wmmmsaﬁ'ﬂquLﬁmmﬂsi’amsm?tymmﬁwmﬁmmq‘ﬁmﬁﬁ

Tneutiesnifiu 2 funeudl

1.1 ﬁﬂm@wqﬁwmmmﬁmuLﬁmmﬁﬁ'i”ﬁummL%N%Iu 0, 5000, 10000 W&y 20000 ppm AANN9IATEY
m@umu‘mmmammmm‘lﬁmwm mmﬁ Poisoned food assay AEIN1TNLNUNINARDILLIL Completely
randomized design (CRD) AU 5 sﬁ’] Imﬂm@mmmﬂmummmﬂmLmﬂuvl,fmamummﬂmwm Potato
dextrose agar (PDA) ”Lﬁ’lmmwmeummmmnmmumuﬂfmwmuummmmu@’mm@mLﬂm aniuld
cork borer TWIAEUNIUALENAN 0.5 LIUFLNAST mzu?nnmm@mm‘llmi@ﬁmmL%mﬁmmaimﬁwmmumq
79 LL@xéhﬂ%u%:uﬁ;fam”Lﬂfmrdi'mmqmummam??mL%ﬂﬂmmmmﬁmﬁm?m"ﬁ dmiulugaaauax (0 ppm)
IHAteuuems PDA uny

Tuiinuan1smaaes ‘Emm”mmmLzﬁuwﬂu@uﬂﬂmwm‘lﬁmi@ﬁﬁ@immmunnﬁfu WieaTaALAAN
Lﬂ@é"ﬁﬁuﬁmﬁué\m’]m?m (Growth Inhibition : GI) TuiugaTne189N1IMAREY AINGAT Gl = (R -R)/R x100
o R = mmmLz’\fumﬂuﬂnmwfmimi@ummmmaﬂumm‘umu Az R = aunadurinugueinaiaes
TriaRidarmaseuius mnsauA R huusnzA iy

1.2 ﬂnm@mwmmmsmmummmmﬁiﬂmmmm@mﬂﬁmmL%@mmmcﬂmﬁmﬁqﬁ% Spore
germination assay lAENN9IATEN spore suspension gedesmARaLIa 5 1iia l5HAc LYy
1x10° spores /ml 141 spore suspension I09iT03mAgeL 1N 1 Tadans NANATANAYRITHTIAMA LFuN0
1 Hadansaaaaanaaasaaian 1Wldaoududunasaisatnwingu 5000, 10000 uaz 20000 ppm Wl

b

mmmwmLL@vmfmuuLﬂmmummeanmmaﬂmmﬂslmn@m@@mmu filan 12, 24, 48 uaz 60 Fal
2. maAnuanaNarasEsanATuiiamAransasyaaadasjiing Trichoderma harzianum

ﬁﬂmimmmuﬁm‘ﬁwmmmmﬁmﬁi@mm‘?‘mm\iLé’u‘lmmﬁ@mﬂﬁﬂﬂﬁ T. harzianum TA89N9UaY
nismeasduazaLiiunmasesiioude 1.1 duiinuanimeaes Inedpauinduriuguanasaesdaiall
L%m’mmmuvmiu wranTaA A e fiufnsdudaninasey

duiuanaresansaninsanisaivatediiu avld cork borer AUNAEUHIUAREINATG 0.5 LHURANAT
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zﬁmqwuimi@ﬁmmL%@mﬁ'l,gmuummmmmwmﬁm 1uau 5 Gu (fuanziiTnnien nan uazluaes
Tnladl) LLmstﬁ'msLumﬂmmmmﬁmiaﬁﬂﬁmm 10 findans vl iudaniedes Vortex mixer udarinlumsaa
HuBunnvesatesingld Haemacytometer nelindesqansssl
3. maAnwANENasNasssanaTaLinmAnuTasfilndsemaaiymadularasdesaive
T{saig ImeA® Dual culture test 99uNUAE Poisoned food technique
mawmmﬁ%ﬁmL’ﬁ@ﬂixﬁummﬁm%ummmmﬁmqmﬁmmmﬁﬁﬂa:ﬁm’%nﬁwblumifiuﬂzqmm?mmq
Lﬁulmmémﬁmmm‘ﬂmﬁm a1ndi 1 Lwﬂsizﬁ'wmiﬂnm@?mmmL%@mﬂﬁﬂmz?mﬂ%’@ 2 0 WNIMAReLENENG
93 TAE9UaLNNIAREILLIL AxB Factorials in CRD Tagidl Tlade A A arsdindusesarsainguidiame 3
s (0, 5000 kaE 10000 ppm) fladel B Ae ﬁﬁ@mﬂﬁﬂnﬁ(ﬁ lalaian (T.harzianum a1 5 laloan uay
non-pathogenic F.oxysporum F221-B) mwm@uﬁuﬁﬂmmmﬂmﬁm 6 Tiin Tmﬂma‘ﬁﬁmmﬁmmﬁmmﬂﬁ
it nauiuansdeside PDA Wldaududumuiideinimaseuuazinasauensdsade aini
ﬂw%uiuﬁiﬁmnmﬂ% cork borer TAEUNIUALENAN 0.5 LTUALNAT s Bnnsevrasialaivesden
ufiintangy 3 4 LL@”L%@?’]@’WLMMIMW‘H@’]EI 7 ”Lﬂqwmm’hmﬁuuummmgmL%@ﬁmmmmﬁmﬁ'Lm?ﬂu”lﬁ
11)134MJvmwmmmummﬂgﬁﬂwnummmmmiﬁmwmmwnu 6 VIR AP musl:vn,mmm@mmmml,t,ﬂﬂ
anfLueNIIALTe PDA iinsuanasatnguinmanuauiduduiinaaey umamunwm
uuwﬂmmi‘wm@mimmmmmmumu@ummwmiﬂi@ummLmiimwwmu WEn RN
Lﬂfﬂﬂeﬁuﬁmiﬁu&qmm?m (Growth Inhibition : GI) luiugavinunngns Gl = (R-R)/R x100 Tagl R =1wA
mumuﬂummmmiﬂ‘ﬂ@um@mmmm‘lmwﬂmmmmmm R, = mumumuﬂﬂmqiﬂiﬂummLﬂjm'}mmm
‘Eimwﬂumimwmummﬂmqmummwﬂgﬂﬂw

NANISNARBILATIANTO

1. uamsAnmAndwarasasanaguiinmaAsanmaasyreudasavglsaiia

mﬂmmmmu%w%wmmmmﬁmuL‘ﬁmmﬂﬁ'ixﬁumﬁwﬁmiu 5000, 10000 L& 20000 ppm AANNT
L@?Q;l“umL’ﬁuslﬂL%’ﬂiﬁmmwﬁmﬁﬁﬁmu 6 a9in \eun Alternaria sp., Curvularia sp., Fusarium sp.,
Helminthosporium sp., Pestalotia sp. WAy Rhizoctonia sp. wudnifleszeznansinulyl 7 d"uuﬁqmiﬂ@m%@
(Day after inoculation; DAI)EmLfJuA/temar/a sp. (12 DAI)mmﬂmummmﬂ‘vmmmLﬂJN‘HuLL@mﬂ?”mvmmw
ﬂummammmqLaﬂwmmmwmmmewwmumim TmﬁuLﬂmmummiﬂummmLLmvmmwmmm‘Eimwm
unnsniuegelidadAnyn1eaia ImﬂuﬂavmwﬁmwaummmmﬂmLmu‘lmmmm’] Fusarium sp. 1##
'17{2361 (27-53 Wafidus) 799a981Aa Curvularia sp., Alternaria sp. Waz Helminthosporium sp. ﬂﬂgugd@ﬂelu
144 20-26.6, 19.8-25.7 war16-21 tlafifiusl muansu (Figure 1 waz 2) waziileNansauniasssumanudindu
mamnmnmmuimq mwvmvmummmmummuﬂivmwﬁmw‘lummumﬂmnmulﬂjuﬂuTmmmmﬂmmmm
ARsT LAY 20000 ppm meﬂ?mmmwimmmm Fananimmageuiiul luficmnafendung
NARBIREUIN %qwudﬂﬁwé%u’LULL@vﬁﬂ%um@ﬂ%wuLﬁmmﬂﬁ'mmL%N%u 5000-20000 ppm #14190AILAN
mammmqLmu‘memfammmmimwmim (Alternaria sp., Cuvularia sp., Fusar/um 1Sp., Pestalotia sp. WAL
Rh/zocton/a sp.) mﬂ@ﬂsﬁumum‘aﬂumq 1.4-20.9 \afidus Lmymmmﬂum L‘Hm‘ﬁ Fusarium sp. 165
mmmunu (mﬁ@m LAYATLY, 2558) LL@ﬂvmmimQWnﬁi”meummmm‘ﬂLLuumianmuﬂimmﬁmwmmﬁm
fuy LL@”mwumiﬂmmmﬂmmimﬂmmmmmﬂwumm@vmmumwmmumfmmmm@vmﬂL@mu@@
uﬂimmmw‘lummummmirymmmaqauwm‘imumﬂﬂ@u FinagingL mmwmmaim Aw ldun As.niger,
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Penicillium notatum, Microsporium canis wa< Trichophyton mentagrophytes (Timothy et al., 2012) LL@L’ﬂ@"N
L%m’]mmriﬂmﬁfﬂ Iun Rhizopus spp, P. oxalicum, As. tamari, As.niger, F. oxysporum Wa F. vacitilus
(Odunbaku and llasanya, 2011) wanainaisannainluuds felsasunisldaisanineniueaesguiin
mmmndquﬁ'uj s dndi men T anansndiuganisisiyaesides Colletotrichum gloeosporiodes léating
filsz@ninn mm‘l@ HAZARLE, 2537) ufarmnummqmmmﬂmwﬂmﬂLmu'aufaﬂ LT mﬂmmmfaﬂﬁnu
AnANANENMsIAEITe PDA fiasnududy 10 way 15 Dadniusefiadans mmmﬂ‘ummﬂmm
%ﬂﬂLﬁﬂﬂ“ﬂ'ﬂdL%@iﬁ As.flavus (NCBT 101), As.parasiticus (NCBT 128), F.oxysporum (NCBT 156) Way
H. oryzae (NCBT 165) &% 100 1laidus (Abubacker et al., 2007)

Inhibittion effect (%)
0 20 40 60 80 100

Alt.

Alt. Il 20000 @ 10000 5000 ppm
Cur.

Fus.

Cur.

Hel.

Fus.

Mycelial growth

Alt.

Hel.

Cur.

Fus.

Hel.

Pes.

Rhi.

Spore germination

0 20 40 60 80 100
Inhibition effect (%) Control 5000 ppm | 10000 ppm | 20000 ppm

Figure 1 Inhibition effect of three concentrations of ringworm bush extract Figure 2 Inhibition effect of ringworm bush extract on

on plant pathogenic fungi; Alt.=Alternaria sp., Cur.=Curvularia sp., plant pathogenic fungi at 7 DAI (except, Alt. at
Fus.=Fusarium sp., Hel.=Helminthosporium sp., Pes.=Pestalotia sp. 12 DAIl); Alt.=Alternaria sp., Cur.=Curvularia sp.,
and Rhi.=Rhizoctonia sp.; Values are means of five replicates. Fus.=Fusarium sp., Hel.=Helminthosporium sp.,
Values in each column bar within each pathogen indicated with Pes.=Pestalotia sp. and Rhi.=Rhizoctonia sp.

the same letter are not significantly different according to
Duncan’s Multiple Range Test (DMRT) (P<0.05).

z%*m?"uma‘mmmu@m%wmmmmﬁmuLﬁmmﬂr;i'ﬂm'a\‘mnmﬂmﬂmfmmL%mﬁ'mLwﬁmﬁmﬁﬁmu 5
T wudmﬁ@éu@mmiwmm (60 ff?ﬂmuﬁqmiﬂgﬂé@) mmﬁmmﬁmmm%\i 3 anududunansdss@nsnan
Tunstfudanssenaesatlefiedananlddeudnasutn nefudaniseenaesalesizes Curnvularia sp.
”Lﬁﬁﬁ'zgm fulefifusuda 04 wWefidus s0sasunfe Alternaria sp., Pestalotia sp., Fusarium sp. Wa%
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Helminthosporium sp. snmnﬂum@ﬂimw 8392, 32-87, 42-85 uax 39-82 lafifusl mud L Teumnsing
@mquumﬁmmmmmmmmmunmmmmu Tnerannziisziuanadudu 20000 ppm ‘meummwm
(Figure 1) mmm@mﬂumimmmwmummmmmwmw mwmqmmﬂuLmymﬂum@ﬂmmmummmﬂmmmu
414 5000-20000 ppm mﬁmﬁ?ﬂﬁlumﬂﬁ?a@ﬂ%mﬂmmmﬁ Alternaria sp., Curvalaria sp., Fusarium sp.
WA Pestalotia sp. ‘EmﬂﬁLﬂfaiB‘ﬁuﬁTﬁu&mg’Lwﬁw 64-94 1Uasidus @%av@f LATATUY, 2558) wazaziivlgdni
mmﬁmm:iﬁmmﬁmLﬁmmm mu'r;mguézqnﬁmfanmmmﬂfaﬂ%@mmLﬁﬁﬂimﬁﬂﬁ@ﬂmﬁﬂixaw%mw UeNaN
ﬁﬁqﬁmmmdﬂmmﬁmﬂaﬂT?W‘a{umﬂlmuLﬁmmﬂ ANLTND W 1000 ppm anunsndudianisaiing
aUefuea F.oxysporum, Pythium sp. Wz Phytophthorasp. 18 70-100 e fifiust 16 faeduii (wstszmn, 2546)
mnm@m@m@mmmé’%%ﬂﬁ %LﬁudnmmﬁmuLﬁmmﬂﬁﬂizam%nwwluﬂwﬁuéqmﬁfaﬂm@mﬂ@fmmﬁ?faiﬂ
wmmm:quwdﬁmiﬁué?\mfﬁm?mwwLfﬁulﬂ %'mwxﬁmmmmmiﬁ'mﬂﬁmmL%@mmmugmlﬁqﬁuﬁa
Trumsaiuansainguiiinma denalidleniawansdsz@nininlidaiaundn zﬁwi”umiziﬂﬁnalﬁﬁ@ghﬁmﬁm
WANLIANN991E9IUN ﬂ;uLﬁmmmﬁmiﬁz‘hﬁmummﬁmimmqu:fafjwﬁlqmjumi Anthraquinones, Flavonoids
glycosides Uag Steroids (Khan et al., 2001; Hennebelle et al., 2009) Taganafanana An193 e uieuantiR
sLumiLﬂummfanqw§§u§QﬂWiL@?mmﬂqL'%fammmmﬁSﬁiﬁummﬁm (Kazmi et al.,1994; Khan et al., 2001;
Somchit et al., 2001 Laz Saheli et al., 2012)

2. N’aﬂ’l‘iﬁﬂﬂﬂ'ﬁﬂ%ﬂ@%'ﬂﬂﬂﬁiﬂﬁ’ﬂﬁuL‘ﬁﬂmﬁﬁiﬂﬂﬂ‘im‘?ty“ﬂﬂﬁL%’ﬂ‘i’lﬂfﬁ‘ﬂﬂﬁ Trichoderma spp.
anuanImageLanInaresansaiaguiamATiacadady 5000, 10000 uaz 20000 ppm s
miﬁuﬁz\uﬁmm@qﬁﬁlﬂéﬂm T. harzianum agis Poisoned food technique W31 Tudqsusnaasnisnaaau

(3 DAI) @ansarinanguiinmnaAnnA N idindul NALETZABNIST 89T T. harzianum ynlels i
LL@ZSLﬁI@LQ@Wﬂﬁuiﬂ@uéuQmﬂﬁiwmﬂﬂﬂ (7 DAI) @031 T. harzianum nnlalaan amnsniaseyldfinauanig
LgmL%@ﬁ?‘]lmﬁmﬂmﬁmmﬁmﬁ uazliuAnsinsaIngARILAN mnﬁuﬁwLﬁuiﬂvl,ﬂzﬁmmﬂﬁ”ﬂé’mﬂ@miﬁﬁwu
ndulafdnensi lluansesanngaraun (Figure 3 uaz 4) Teagullddransatpgafinmeannszduaniu
drdlsifnasenndeyrenduladen T. harzianum uavalesuea T. harzianum ynlelnian Uiy
Und lluansinsangpasuaw uazuslalmannaunwud gnnseguliinsaisffunnadasuinnigaacuny
ﬂmmuﬂmmmmmmm (Table 1) ﬁ«ﬁﬂmma‘mmmummmmﬂumwmmumm‘lmmmmmnmm
PUAANA fiwwnides T. harzianum ansnsaudn/lduuennsiaaite PDAwmummu‘mm”mmum@nw
Wamanszsupudindu 5000-2000 ppm 16 (g38ANT wazAniz, 2558) uazfanun199enud e
T. harzianum ANHNIONUABANIATATHLTIAN A (gﬂmmmmmnmmam ENIULAZINNEINEA) ANNTY
1,000 ppm Lduii (nsilsznn, 2546) wenanuganLdn [ d03n Trichoderma Sp. NUNUARANTATANNT
ﬁlu"] anlduanaiia 1wy arsaingnLde dv uazaylad fsvduaanaudadi 100000 ppm (Omorusi et al.,
2014) uazvunmusiaaisaiiilesiunindndngive 1y Captan, Thiabendazol Uaz Captan-Carboxin fiszsi
5-2000 ppm (Chaparro et al., 2011) Blue copper has Captaf (Captafol) Vla‘”mummmmu 50- 300 ppm
(Tapwal et al., 2012) AMNNANINAABIATNIITIENTUT6TY mﬂimquaiﬂ harzianum SRnuaNTRTNUY
sagnsaipanniuazansndileaiurndadngields favmnsiianilldauiuamsainaniaviearsad
flosriuindnlsane lunismauanlsanasialyl
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Inhibition effect (%)
3888883

o
I

1 DAl

3 DAI

T114Kb | T121Kh| T114S0 | T112Sc| T.com |T114Kb|T121Kh|T114So | T112Sc| T.com |T114Kb|T121Kh|T114S0| T112Sc| T.com |T114Kb|T121Kh|T11480

7 DAI |

o ppm

5000 ppm
B 10000 ppm
B 20000 ppm

aaaa aaaa aaaa aaaa aaaa

T112Sc| T.com

Figure 3 Effect of ringworm bush extract on mycelial growth of T. harzianum by Poisoned food technique;

Values are means of five replicates. Values in each column bar within each pathogen indicated

with the same letter are not significantly different according to Duncan’s Multiple Range
Test (DMRT) (P< 0.05).

Table 1 Effect of different concentrations of ringworm bush extract on spore production of T. harzianum

at 7 days.
Number of spore (10710
Trichoderma spp. Conc" Remark
ml) 7 day
T114Kb 0 1.03b Normal spore
5000 1.18a Normal spore
10000 1.15a Normal spore
20000 1.16a Normal spore
T121Kh 0 0.44b Normal spore
5000 3.03a Normal spore
10000 2.89a Normal spore
20000 1.23a Normal spore
T114S0 0 1.01a Norm-él spore
5000 1.21a Normal spore
10000 1.32a Normal spore
20000 1.12a Norm_{_:]l spore
T112Sc 0 0.52b Normal spore
5000 0.59b Normal spore
10000 0.59b Normal spore
20000 0.77a Norm_@l spore
T.com 0 0.74b Normal spore
5000 1.03b Normal spore
10000 1.51a Normal spore
20000 1.4a Normal spore

"Values are means of five replicates.Values in each isolate of T.harzianum followed by the same letter are not significantly
different according to Duncan’s Multiple Range Test (DMRT) (P< 0.05).
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Control

|
.
5000

>0 - = -
3 DAI
10000

20000

S TTD O 3 S ®00
5 DAI
5000 Control

10000

20000

ppm

Trichoderma spp.

Figure 4 Plate showing colony of T. harzianum grown on PDA amended with ringworm bush extract at 3 and 5 DA

(by poisoned food assay).

3. wansANIANBENas NIt RamATu T as 1 finddeanaaiymadulareadasn
mmq‘ieﬂﬁﬁ 1meA% Dual culture assay 49NNUIE Poisoned food assay

uaanmsAnElszAnanmassdasUfiingsuau e lelman W¥ur 7. arzianum T114Kb, T121Kh,
T112Sc, T114So, T.com WAL non-pathogenic Fusarium oxysporum F221 B‘Lumamuﬂumsmmmmmﬂa
Lﬁﬁ@mmmmimwm 6 1A (Dual culture assay) LUAMNILALNITS PDA mmamm?@ﬂmummmﬂmmumm
ndd 0, 5000 KAz 10000 ppm (Poisoned food assay) W11 m?mﬁwiﬂmmummnm (0 ppm) AANLINUD
n1signida (3 DAI) e T harzianum nnlelmian avwnsadudadesanmglsaiieldnnain aglu
199 7.3-48 \lafidus 1u°um”17'1' F221-B mmmﬁu&qL%@mmmmimié’lﬂm 0-11.7 wefidusd uazileinan
tiulal 5 fauummiﬂ@mﬁjfa 8N Alternaria sp. (12 DAI) mj@mﬂgﬂn‘wniﬂisﬁL@wmmmﬂummﬂmm
m@mﬁ’ﬂmmmmmm‘llmwﬂmmnmum fulesifusdud 51.1-75.9 ulefifusd tae T114Kb ﬂumimwm
immmm T.com uaz T112Sc (Figure 5) Bl lufiemnaidenfuiunnsmaaes Dual culture test AN
Fanudn T114Kb mmmﬂummimmmmLﬁuslﬁmmwmLuﬁgimnﬂmumim agflutag 67.4-77.7 Wedidus
(Somnuek et al., 2015) ﬁﬂﬂ%ﬂﬂiiﬁ%ﬁmummﬁmwLﬁmmﬁnﬁuwudq 1m5q\uwﬂm'aqmawm'au W'urjf]
mmwﬂgﬁnwni@hmwLmmmwmmmummemmmimwmwmmnu@ﬂ (0-21.3 ilafidue) Lmaum
NNINARAY m@m T. harzianum ynlalaian VIL@ﬁ\mummmzmmmnmmmimﬂummmimmmLﬁiﬂﬂLﬁm
mmmﬁﬂmwmm 6 17in Idetnafitsz v m ndnAelesifuinisfiudaiduiioszaznainlyl Tae
ﬁLﬂm‘iéﬁuﬁnﬁﬁu;ﬁ@glmgq 45.3-69.6 ileFifus usfdasnninnsnianinananslurizi F221-8 anans

o o

gudals 26.5-51.6 wWafidus aauansivetielittdAnneadfangarauax (Figure 5 uas 6)
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Figure 5 Biocontrol activity of antagonistic fungi against mycelial growth of plant pathogenic fungi on dual

culture plate added with ringworm bush extract; CWOA= Control without antagonistic fungi.
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Figure 6 Antifungal activity of T. harzianum (T114KB) against plant pathogenic fungi on dual culture
plate amended with ring worm bush extract; Alt.=Alternaria sp., Cur.=Curvularia sp.,

Fus.=Fusarium sp., Hel.=Helminthosporium sp., Pes.=Pestalotia sp. and Rhi.=Rhizoctonia sp.
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Abstract

This research aimed to develop the participatory learning process for urban vegetable planting
of 55 Prathomsuksa 4 students at Pramaesakolsongkroh school, Nonthaburi province. The research process
consisted of six steps: 1) to study and gather information through the literature reviews, 2)to select target
groups, 3) to set learning plan with the teachers and parents, 4) to develop instructional media and provided
learning equipment, 5) to conduct activities, and 6) to compare learning achievement of students before
and after learning in three aspects: knowledge and understanding; knowledge application skills; and
attitude toward agriculture subjects. The results obtained intended to be employed to analyze and develope
participatory learning process of urban vegetable planting. The statistics used to analyze data were

percentage, mean, standard deviation, and t-test.
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The study found that participatory learning process is an appropriate learning approach for
agriculture subject study. The learning activities with the participation from students and their parents
encouraged students to learn and enable them to develop both home and school activities. The result
showed that students who participated in activity gained a higher score in each item. The average scores
in learning achievement of post-tests were higher than the pretests. The pretest score in knowledge and
understanding was 6.47 while the post-test score was 8.98. The pretest score in knowledge application
skills was 6.25; the post-test score was 9.89. Similarly, the pretest score in attitude toward agriculture
subjects was 4.27 which was lower than the post-test at 4.78. These results derived from the participatory
learning process and the theories of Robert Gange that help creating the most suitable learning method
for the learners.

Keywords: participatory learning , learning process
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Figure 3 Activity in class and the quizup.
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Figure 5 Having posttest after the activity.
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Figure 6 Doing the activities with family.
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Average N Mean S.D. Statistics t sig
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Table 2 Comparison of application skill.
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Table 3 Comparison of attitude to study agriculture.
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n5ldlaivin (Wolffia globosa) WALLAS (Azolla sp.) wazkuuilawan (Lemna minor)
ARTUEIAB1MIS LuUMNNyaUaNla (Oreochromis niloticus)
Using Water Meal(Wolffia globosa),Water Fern (Azolla sp.) and Duckweed (Lemna minor)

for Nutrient Absorption in Fermented Faeces of Nile Tilapia (Oreochromis niloticus)

Agemd uaLlsnl’ uazanTny iy adna
Jirapong Phadungpran’and Somchai Wangwibulkit'
UnARta

mﬂ%’l‘*ﬂm (Wolffia globosa) WilLAs (Azolla sp.) wazuuulilalan (Lemna minor) Lwammumm
mmﬂummﬂmﬂmu@ (Oreochromis niloticus) Tmﬂﬂﬂmﬂ?mmmmm‘mﬂuummmﬂmu@mvmu
ANIENG 0.5, 1.0, 1.5 Az 2.0 g dry weight/L iluszeizioan 24 4w wudnBunaueniutaanasidu 0 mg/L
Psrnaslusan lulnsausnesilaneains uasneanaiasniiFuIge4m 6.28+0.18, 16.41+0.15, 7.00£0.54
uaz 8.23+0.28 mg/L AMAAEL wAaNTuMsAnENTAL T warlszANSNINN1IAFLEAR 1M TUR
Tain uA LLameuLﬂmLﬁﬂluﬁmﬁmﬂ@ﬂmﬁ@mmLiw’n’u 1.5 g dry weight/L wsinifluszazioan 24 du
sinmmaaeaiusraziaan 12 1 nudlih wung LL@meuLﬂmL@“nmmim@mﬂ?mmmﬁ;mmﬂuﬁwﬁﬂ
yaulaniials nawmdadniilszdnsnmlunsgedusinenslfaian amnsoantfunndumm lulnsa
794 eaflaneamn uazweanefasnls 0.157£0.000, 0.375+0.000, 0.198+0.010 kA 0.1930.010 mg/g
fresh weight/d AMNA1AL LanIMAReLaadlifiuin i wiuues wasuadadnanansoin ¥ lunnsan

annsmes@aamininyatlaniiald

AdrAny: wminyatantia negadusineinns Taun winues uniaian

Abstract

Using water meal (Wolffia globosa) water fern (Azolla sp.) and duckweed (Lemna minor) for
nutrient absorption in fermented faeces of Nile tilapia (Oreochromis niloticus) was studied. The studies on
nutrient concentration of fermented faeces of Nile tilapia were performed at 0.5, 1.0, 1.5 and 2.0 g dry
weight/L for 24 days. The results found that ammonia was decreased to 0 mg/L. Nitrate, total nitrogen,
orthophosphate and total phosphorus were increased to 6.28+0.18, 16.41+0.15, 7.00+0.54 and 8.231£0.28
mg/L, respectively. The studies on the growth and nutrient absorption of water meal, water fern and
duckweed in fermented fecal of Nile tilapia were consequently evaluated at 1.5 g dry weight/L, fermented
for 24 days. The results were suggested water meal, water fern and duckweed could be used to absorb
nutrients in fermented faeces of Nile tilapia. The duckweed showed the highest absorption efficiency and
could decrease nitrate, total nitrogen orthophosphate and total phosphorus to 0.157+0.000, 0.375+0.000,
0.198+0.010 and 0.193+0.010 mg/g fresh weight/d, respectively. The result showed that water meal, water

fern and duckweed could be used to reduce the waste from fermented faeces of Nile tilapia.

Keywords: fermented faeces, Nile tilapia, Wolffia globosa, Azolla sp., Lemna minor
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AN

mmgmﬂmﬁ@L%\ﬂwqﬁﬁnﬂ“luﬁ@f«gﬁumwimﬁﬂuL?:ﬂmuwmLuium"ﬂﬁﬂ?mmwmﬁmﬁtﬁmmﬂma
ﬁudﬁmmﬂmﬁm’fagﬂmmﬁq geamag uazufa Wuiladeidenasenisdeuuaddonadenlutedos
yenaninsilasudtei lue desuuumu v dsasenisasuutlasanwiand on luassnang
Lflummmv‘iﬂ%mzﬁqﬁﬁﬁﬁmmmﬁgmm?gﬂq LﬁmmﬂmmLaﬂﬁ'ﬂmﬁudwﬂs:ﬂ@ué’qaﬁﬁﬂiuIMiL@u aanada
Lmerﬁﬁlu“] (Dosdat et al., 1996, Lemarie et al., 1998, Xu et al., 2007, Yang et al., 2011, Morgan and
Hicks, 2013, Golombieski et al., 2013) AnnsAnE1199 Naylor et al. (1999) luilan rainbow trout Alanvns
mmimm@@ﬂm Wmm@ﬂmmumm@ﬂmﬂim@umﬂmmvlu‘lﬁmmu (N)2.83% LL@M@@V\I@?@ (P) 2.54%
wanannil Moccia et al. (2007) wudnyatan rainbow trout miu@ﬁmsmLmiﬂmmrﬂﬂmﬂim@uma
819 lulmsian 3.97% uazvlaanaia 2.87% Lu@g@ﬂmmmmammmmxwﬂﬁluimmu waznagwoiad
UFNuge Lﬂummaﬁﬂﬁlﬁmﬂ?ﬁmmmfammimﬂlut,twiqﬁﬁ feazdanasemsiLinvesiiradnemaida
(Johansson et al., 1998, Cheng et al., 2003, Sarker et al., 2007, Morgan and Hicks., 2013) Lﬁm‘ﬂ’mm@
aslulnsiau wazWaanesa Lﬂumﬁﬂixﬂ@uﬁéﬁﬁﬁmmmmmzmu AaalsWaa DNA (deoxyribo nucleic
acid) Waz RNA (ribo nucleic acid) ﬁﬁlqﬁmmzﬁﬁﬁmﬁi@mzmumiﬁqmm:ﬁé’qmm ANsfuAIEillsRL LAy
N19@F19aNIRUgNesN (usu livih uwuag LL@szuLﬂmﬁﬂLﬂuﬁmﬁ’rﬁ'ﬁmmawmmiunwﬁfm@meium@
awnsluumaarin ﬁmimm@ﬂﬂ%ﬁmﬁw@méﬁumﬁ;mmmm Soda et al. (2013) WU Wolffia arrhiza 814190
gaduFunnuenluile lumm uazeaslaneamals 51, 99 uaz 58% RNaAL Azolla filiculoides #1190
aeduiFununeanads uazlulnsiaulsd 46.9 uaz 584 mg/m?/d ANAAU (Costa et al., 1999) Lemna minor
mm‘m@mﬁﬁuﬂ?mmvauimﬁﬂ wazeaslaneawnls 2.53 way 0.18 mg/L/d MNANFL (Zhao et al., 2014)
yananniRTTnTa 3 e fetinnstin s Temidnvinifuemsdndiin uasdndunidesannlaihdiBan
T1l9Fu 40-50% (Fujita et al., 1999, Supadit. 2011, Soda et al., 2013, Panpong et al., 2014) uLAH LS
TsAn 20-40% (Zhao et al., 1999, Costa et al., 1999, Bennicelli et al., 2004, Arora and Sexna, 2005) LAz
wndaanitFunaulalsfu 15-45% (Cheng et al., 2002; Zhao et al., 2015) u@ﬂmﬂﬁﬁqﬁmaﬁﬁLmuLﬂmﬁﬂ
luu@m bloethanol (Zhao et al., 2014) uazunuasnan lumilulangan (Adh|kar| et al., 2015) muuium@
ﬂmzmm\mmmmmﬂivmﬂLW@mnmmﬂﬂawuﬂmﬂ?mmmmmmﬂmmmﬂmﬂmu@m”ﬂ LIANFN]
LAzt LA LL@vLmuLﬂﬂL’dﬂ&l’ﬂﬂ]@ﬁ"ﬁ‘]_lﬁ’]ﬂﬂ’]ﬂﬂﬂuuﬁﬁmﬂﬂﬂﬂﬂ@ﬁu@LW@@@I@NWQAT@QL@E@’W
ﬁwﬁng@ﬂmﬁ@ (Figure1)
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Water meal, water fern and duckweed

Absorbed nutrients

Ammonia and phosphate

A ¢
Biodegradation
Nile tilapia Biodegradation 1
T Urea and urine
A
Solid waste Dissolved waste
A A

Waste excretion

A 4

Figure 1 Nutrients absorption in Nile tilapia waste excretion by water meal, water fern and duckweed.

L4 aa
AUnsalLazIaNg
nsnAaadn 1 AnmnisilasundasdFinasinaisranivinyalaiia

1.1) wrandamaaesinaiaestaniiaaunn 200 g a1uau 15 fa TutemaunImuuia 98x148x80 cm
nNanaaesnangnsInenmansnislszas anzmatulagnisnems aodumalulatinsyasundidnn
nnganansvls enmadedidaglasttinduas 2 e 1981 09.00 uaz 16.00 W. NeuiNIIMAseALY

U %; v U a [ 3 Z’/ uI/ 3 o a o a dl
811 100% a9 liamIAINLNR nasaniii 24 dalue Asinniesusnyalanfiaangainyaiaiiiaiive
W luiinimeans

o ¥ - . N .

1.2) wistniwsnyaantalaasausunznauyatlataingasinyatadialutieidesdnsnziiunn
Wﬂ@ummmﬂmmmmﬁﬂm APHA. (2005) mmmmmuﬂmemmﬂmwimmqﬂu 65 g dry weight/L
mnuumqﬂ?mmm@ﬂmslzﬂmmema?\mi”mmm 35 cm EURNUARENATN 22 cm AINTANINAAIANWLA
U5 Bunnsnn 1914 5 L uaslfeandiauaaanioan

1.3) QW\?LLNuﬂW?VIm@@\‘iLLuuzﬁuamgﬁ‘tﬁ (completely randomized design; CRD) Taeiaily 5 a0
naneaes tneldyatlantiansedumnuidiudu 0.0, 0.5, 1.0, 1.5 uaz 2.0 g dry weight/L ANNAALLAAZTA
NNINARBININNINARES 3 N

1.4) Wivdayann 3 4 Tnafudaetainundnaedanlulnsaulugduanlufian wazuanluis
(NH, "+ NH_-N) luimsn (NO,-N) wazrlulmsiaugau (total nitrogen) Waaneialugilessflsnaams
(soluble reactive phosphate: SRP) waz NednWasasa (total phosphorus) AMNATNN9U89 APHA. (2005)
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nsnasasd 2 Anwnisaadusinatmslutitwingalaidauaznisiiule aadain wwuuna
wazumlaian

2.1) mawduniann taemumanldtn uwinues uazumdladn a1nunaeinuaaAFasns
IAVUBNAEN NPMWHYIUAT HINIARLEN uaznzRsRLL BN aludmanainFunms 120 L GHRIGR
dsznausaailawn 20 dagiFe 20 danaan 2 uavijuann 2 g azanetin 35 L isludadesiuas 20 mi iy
WHARIEFRIUNT

2.2) msm’?ﬂuﬁwﬂ’mﬂ@ﬂmﬁ@ Tnssausauyailarmnded 1.1 lunmesesd 1 dyadanldi
wangRnuuLhtlaninluannziteentauiussazinnn 24 fu Lﬁ@“lﬁaﬂ@ﬂmejﬂﬂammLﬂuma‘@ﬁuﬁﬁﬂu
stllumam uazasflswasm mmnﬁzﬁ;m udeaniinsmasesiag Nmuﬁ’mﬂmﬂ@ﬂmﬁuﬁﬁﬂizﬂﬂuﬁmmz&qu
1:2 %Vlﬁﬁwﬁﬂ‘ﬁ'ﬁﬂfmw;*ﬁu%ummaﬂ@ﬂ@’]ﬁ@ 1.5 g dry weight/L amiFnasludananadin 1§ Funng 7 L
fearlduniainluimaagawini 700 om?

2.3) MuaunmImasesuugNaNysal lnautaill 4 ganmeaes un mummﬂmu@ dwaTn
mﬂmum@mhm mummﬂmum@ﬂumuum LLa”ummmﬂmu@L@ml,mul.ﬂmL@m WAAZTANIINAASY
FMTMARE 3 51

2.4) Fohwinlatnuuue wazunadladn 10 g Fafurhwminilacn wiues uazuadagnanuns
wutalidung mL’gmmmﬂ;mmiwma@ﬂmﬁ%’uLLMLmemmswmﬁ

2.5) fiushethaimn 3 SushadnnsiBunnsmennsluguen b lilnsau luaem-lulnsay
Tulnsiausn Weaneialuglesslaneams uaznaanaiasmu A1udsaas APHA (2005)

£
°

2.5) fuindeyaniniulnaecliun winwas wazunmiiadnlaadeiinidnaoasasdneiion
4 Ginunis Eiie Denver instrument 31 si-234

Namiwmamuaﬁmszﬁ

1. mmaﬂﬁauuﬂmﬂ?mmmr;;mms’tuﬁwaﬁ'nyaﬂmﬁa

mzmwﬁm:mnmﬂﬁlﬂuu,ﬂmﬂ?mmmﬁ;ﬂ1mﬁ‘°lui§'mﬁmﬂaﬂ@’1ﬁaﬁ@:ﬁummn’m%’u 0.5, 1.0, 1.5
Az 2.0 g dry weight/L Wi wendiefi it ulutaaiudl o uas 12 (Figure 2A) uaneinluszazioan
8 Tu mﬂmmﬂ@ﬂmwmmmummmﬂﬂu‘lﬁmwu (nitrogen cycle) (Parker. 1995) nlFuenlaflad
ﬂ?‘mmmmmmvmﬂ?mmmamslummum 9-12 wRsanntiunenTuflas T Funnaaaaui 0 mg/L ludu
#i 21 “lumﬂmu@wmmummmmummmnLL@NTNLuﬁamﬂ@ﬂmﬂL‘]Juiwmmmumwmumi nitrification
TnanudnBunnduamBuiaaluiud 12 ud@indudl 18 axinnnulasuulasfivautes (Figure 2B)
Panadlulnsaumuinisndsuulaifind wdnietnae s sianimaaes (Figure 2C) aaflsnaawnil
BT UARE AL AN AR (Figure 2D) Lﬁmmﬂmiﬂ@ﬁmmH@ﬂmﬁmmaﬁuﬁﬁﬁﬂﬁﬁmm
eaflavlaamniiniy (Khan et al., 2009) A4 Figure 2E Tmmg@ﬂmﬁ@ﬁizﬁummﬁuﬁu 2.0 g dry weight/L
Az lunaluem ulnsiausu esflsvaams uazWaanaiasuiiBuininisazangegauansgoe e
WaAATYN19anA (P< 0.05) A4 Table 1
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Table 1 The nutrients infermented faeces of Nile tilapia for 24 days.

Nile tilapia fecal weight Nutrients(mg/L)
(g dry weight/L) Ammonia Nitrate  Total nittogen Orthophosphate Total phosphorus
0.5 0.00+0.00" 2.51+0.41"  11.99+0.54° 1.42+0.07° 1.87+0.17°
1.0 0.00+£0.00° 3.80+0.12° 12.92+0.01° 2.13+0.21° 3.94+0.24°
1.5 0.00+0.00" 5.03+0.12° 14.11%0.53° 6.08+0.37° 6.64+0.16°
2.0 0.00+0.00* 6.28+0.18° 16.41+0.15° 7.00%0.54° 8.23+0.28°

"Means in column followed by the different superscript letter were significantly different (P<0.05) according to DMRT.

2. uprnsmsgaduilFainusiaamsluimdnygatlatia uazmaidulavadadn uwuune uaz
wuuiaian

2.1 n’mﬂ%‘ﬂuuﬂmﬂ?mmmQmmi Teldlatn wruwns wazumudadn

m?ﬁﬂmm@mmﬁﬁummmmm@ﬂﬂjﬁﬂ LUAULAY LL@”LmuLﬂmL@“ﬂiuﬁwﬁﬂu@ﬂmﬁ@ﬁ'a‘:ﬁumm
windu 1.5 g dry weightL drunisudnifuszazioan 24 S wuanldftnenTudlanaannimaang (Figure 3A)
Lummﬂmummﬂmum@ummmmmmimmumwuﬂLflua,,ﬂ a1 24 4u Wfl,muau‘llmumﬂ@ﬂuiﬂ@ﬂ
Tuglulasy warazaneslugtlaeslumem Fatwile GunimanesasnuFunadlumem ulnsiausy
aaflanadmp LL@‘VV\I@@W@imwuﬂ?mmm@mm‘”@‘“@mmmmmmiwm@m (Figure 3B-E) N17aAR921891[T01U
lulasiay uazWeanesa iasannfiatnis 3 1l mmmmmmmmi”l,ﬂ%‘l,umnmu‘lﬁm Tnelulnsiaudu
@\‘1ﬁﬂﬁ‘uﬂ’r]‘l_lﬁﬂﬂ%@ﬁﬁﬂﬁl@\‘iﬂﬁ‘m’ﬂwuiu Aaalsflas DNA Laz RNA fmummmﬂﬂ;mfamvmum@mmmm
ABUAY N17AFNA1IRUGNIIN uaTNI9daLATITT9Ru u@n@ﬂnﬁW@mWQ§aLﬂumﬁﬂi:n@uuﬁﬂﬁ'ﬁﬁﬁm
984 sugar phosphate ﬁﬁﬂmﬂ%ﬁwfmmi@ﬂmm@lfaﬁ:mﬁmar phosphorylated organic acid WAZNANIY
i Feeiifausoaiieldainnszusunisamiuedduneluaad e dauansenm sl un gy
(A07 uAY A3aN.2552)

2.2 madularadlath unuuas uazsumudadnluthuingailandia

maFuledlatn wiies wezwuiladn Rudunaennimeaed (Figure 4) TnaiflAn 38.030.42,
58.35+3.51 LAY 28.360.99 g ANNANAL TmﬂLmul,lmﬁmnﬁuimumﬁzgm esanluzemunsinsady
flendunas Anabena sp. FufluamiediTeunusnGuiaunsosislulasiauainainiald winlfumuag
anunsagadusme s lulasauldannndnlai uazuwmadlaiin (Arora and Saxena, 2005, Bennicelli et al.,
2004, Costa et al., 1999, Zhao et al., 1999)
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Figure 2 The nutrients change of fermented faeces of Nile tilapia within 24 days.

(A): ammonia (B): nitrate (C): total nitrogen (D): orthophosphate (E): total phosphorus.

2.3 ﬂizawﬁmwmi@msﬁ'uﬁ'\qmmﬂuﬁ'mﬁ'ngaﬂmﬁa a3l wrUwAY wazwlavan
nsantEanasnems uivdnyalanta Tealdlavn uwiuwes wazudadngadusinaimns

1 [~ @ a a o v 1 o
wodumudadnilse@nsnmlunisanlunm lulasiausn asflsveamn uazvaanaiasuligegainty
0.157+0.000, 0.375+0.000, 0.198+0.010 Wwaz 0.193+0.010 mg/g fresh weight/d (Table 2) FAuuansng
aealuadAtynneana (P<0.05) LANGNNAIN Soda et al. (2013) NlFANEN Wolffia arrhiza Miaesluningde

anguau wundnisgadulumnm uazealsWasmeawinti 0.008 waz 0.004 mg/g fresh weight/d ANAAL
\iuLAERAL Suppadit.(2011) AN Wolffia arrhiza Adeslurin@eannsuunsem wudndnnsgadi e
lulnsiausanuaznedanesasauintu 0.75, 29.95 uaz 2.25mg/L AMNAAU Fujita et al. (1999) Ansn Wolffia
arrhiza Mg luansazane Hunter solution wugndnegadululasiaumu uazWaanaiasuwing 1.37 uay
0.48 mg/L/d MINRNFL Zhao et al., (2014) Anm" Lemna minor ﬁLgﬂq‘Luﬁ’nﬁﬂmﬂqmu wugndnsgatu
aaflanegmwingy 0.01 mg/L/d waz Costa et al. (1999) Anmn Azolla filiculoides TutnannuatnARE
wugndnegadululasiaumu uasnaanaiasmuwinil 584 uaz 46.9 mg/m’/d AMNANAL
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Figure 3 Nutrients absorption infermented faeces of Nile tilapia by water meal, water fern and
duckweed within 12 days (A): ammonia (B): nitrate (C): total nitrogen (D): orthophosphate
(E): total phosphorus.
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Figure 4 The growth of water meal, water fern and duckweed within 12 days.

Table 2 Mean absorption of nutrients in fermented faeces of Nile tilapia by water meal, water fern and

duckweed.

Aquatic plant Mean absorption of nutrients (mg/g fresh weight/d)

Ammonia Nitrate Total nitrogen  Orthophosphate  Total phosphorus

Water meal  0.000+0.000°  0.102+0.000°  0.252+0.000° 0.133+0.010° 0.133+0.030°
Water fern  0.000+0.000°  0.060+0.000°  0.145+0.000°  0.079+0.000° 0.079+0.010°

Duckweed 0.000z0.000°  0.157+0.000°  0.375+0.000° 0.198+0.010° 0.193+0.010°

"Means in column followed by the different superscript letter were significantly different (P<0.05) according to DMRT.
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(Cyclophorus fulguratus)

The Study of Consumption Behavior and Growth of Cyclophorus fulguratus
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Abstract

This research aimed to study some biological character of land snail: Cyclophorus fulguratus for
developing into economic animal. Cyclophorus fulguratus were raised in a confinement for 16 weeks
(October 2014 to January 2015), fed with 17 different types of economical foods that are divided into
7 types of mushroom including gray oyster mushroom, Bhutan mushroom, jew’s ear mushroom, golden
mushroom, oyster mushroom, yanagimatsutake, abalone mushroom and 10 types of vegetable including
Chinese cabbage, Chinese kale, false pakchoi, lettuce,cabbage, cucumber, swamp morning glory, pump-
kin,luffa acutangula and baby corn.The results showed that lettuce was most consumed by
Cyclophorus fulguratus. In addition, the research studied about the effect of 3 different feeding on
Cyclophorus fulguratus growth (1. lettuces + chicken’s food 2. lettuces + fish’s food and 3. lettuces +
grained grave). The result presented that land snails fed with lettuce + fish’s food had the longest sub

diameter, the highest shell and the heaviest body weight.

Keywords: Cyclophorus fulguratus, land snail farming, economic animal
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Figure 1 The sample of Cyclophorus fulguratus.
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(B)

Figure 2 Materials for land snail farming: (A) plastic containers and (B) nets for cover the containers.
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AMALANFNTRIANIRAEADE LSD-ANOVA fisziuinanuidasiv 95% tneldlilsunsy SPSS Statistic V.23
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Figure 3 The measurement of Cyclophorus fulguratus size: (A) main diameter, (B) sub diameter,
(height of shell and (D) width of shell edge.
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4. AnEAMAMNINTUINITTRINRENDN

tmeemeNTE U AN tasNsaILERE RN YN da LLAA AR RS (anesthesia and decapitation)
wdliazenn wazihlusiuiungn 510 wiil viseaundmenazgn aniuunzideveemeseenannilaen
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annsdaneauazTuInNanIsdaniueIsIesrasen IngfadanudeaneNasiueInIsneu
NANAL LATWEUABUNANITY %'a‘wqﬁmwmil,?mnﬁummﬂmmwmmeﬁq Table 1

Table 1 Food selection of Cyclophorus fulguratus.

Amount of food Amount of food
Type of food consumption Type of food consumption

(g/5 days) (g/5 days)

Mushroom Vegetable
- gray oyster mushroom 1.36+0.27 - Chinese cabbage 2.35+0.23
- Bhutan mushroom 1.62+0.74 - Chinese kale 2.46£0.85
- jew’s ear mushroom 1.09+£0.73 - false pakchoi 3.62+0.45
- golden mushroom 1.42+0.59 - lettuce 6.93+3.44
- oyster mushroom 1.69+0.96 - cabbage 2.60+0.45
- yanagimatsutake 1.36+0.56 - cucumber 2.26+0.54
- abalone mushroom 1.42+0.55 - swamp morning glory 1.80+0.66
- pumpkin 2.21+0.89
- luffa acutangula 2.80+0.66
- baby corn 3.05+0.84
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881 (3.05£0.84 NTN/5 94) ANANAL 18LATNZRANLLANFNT09A 1R AE A8 LSD-ANOVA Wud11Eunns
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Okonta (2012) ATz REeNINNUNTTA Archachatina marginata gingl natlnan anungla wazlusu
BJN W5Ud Begg (2006) 1mmﬁ”mmu@ﬂmnmwm Helix aspersa mﬂwwLLMﬂmanuluLLmavqmm@ UANATN
i Upathum et al. (1988) flaldvinnsinie BeanaemAngns e (Achatina fulica) Aaa1siunINu
TUANNIAMEN WAINT BIMIIUY 8IS LazaIMIUaENIN emmmmmmum:ummmmmLm‘uTmm
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Figure 4 The effect of feeding on Cyclophorus fulguratus growth: (A) main diameter, (B) sub diameter,
(C) height of shell and (D) wide of shell edge and (E) body weight.
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Table 2 ANOVA test for size and weight of Cyclophorus fulguratus.

Source Sum of Squares df Mean Square F P-value

Main diameter

Food 2215.413 2 1107.707 52.140 0.000
Weeks 22.810 15 1.521 0.072 1.000
Sub diameter

Food 955.390 2 477.695 39.744 0.000
Weeks 18.909 15 1.261 0.105 1.000
Height of shell

Food 651.976 2 325.988 41.469 0.000
Weeks 19.191 15 1.279 0.163 1.000
Width of shell edge

Food 251.432 2 125.716 30.825 0.000
Weeks 20.208 15 1.347 0.330 0.992
Body weight

Food 883.941 2 441.971 47.073 0.000
Weeks 66.626 15 4.442 0.473 0.953

3. AnAIMNSINTUINSARIURL YA

WﬂﬂWﬂN‘ﬁIm"iLmﬁ‘”ﬁﬂmmmdiﬂﬂjmmaﬁwL‘Vlﬂﬁm High Performance Liquid Chromatograph LLag
Gas chromatograph feaziflunisnnagauiBunnllsa wazlasi puddu ‘Emw@miwm@mmmm
Table 3 Sewudmenveniililsiu uazlesiu 12.44 uay 0.68 nfusa 100 NFLTRITAMTIVEY AMLAEL At
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Table 3 Protein and lipid of Cyclophorus fulguratus compared with other animals.

Animal Protein (g/100 g) Lipid (g/100 g)
Cyclophorus fulguratus 12.44+0.382 0.68+0.007
Beef 17.50* 22.00*
Pork 11.90* 45.00*
Lamb 15.70* 27.20*

Note: * Adapted from Agbogidi and Okonta (2011).
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ANURTIAMNTAUADILNURUIUANNSDUANAULR (Etlingera littoralis Gieseke)

Thermal Properties for Thermal Insulation from Earth Ginger (Etlingera littoralis Gieseke)
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Abstract

The objective of this research was to study the thermal properties of insulation boards prepared
from earth ginger fibers, using rubber latex 50% by mass as a binder. Hot pressing was employed to
produce single layered plain thermal insulation boards with the size 360.0 x 360.0 x 14.90 mm. The tested
results according to the Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded-Hot-Plate Apparatus ( ASTM C 177) revealed that an
insulation board with the density of 286.70- 416.50 kg/m® had the thermal conductivity values ranging of
0.0737-0.0757 W/m.K, which more than insulation broad made from narrow-leaved cattail fibers and
approximately equal to auto caved aerated concrete with the same density range. According to the
tested results, it can be concluded that an insulation board made from earth ginger fibers were excellent
insulation. Insulation made from natural materials not only save energy but also reduce global warming
effect.

Keywords: earth ginger, thermal insulation, thermal conductivity
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(a)

Figure 1 Parts of earth ginger that used to make an insulation board; leaves (a) outer shell (b) inner core (c).
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Figure 2 Diagram showed fibers preparation and insulation board forming.
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Figure 3 Preparation of earth ginger fibers for insulation board forming (a-f).
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Sawa 50 Tnsan ldnszuenaningnans uarialdfazeesuunres Wenauiuduleliiataie 14y
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Figure 4 Preparation of methylene diphenyl diisocyanate (a-c).
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3. NMIUARLNUAUIU (Figure 5, a-e) TmﬂﬁﬁLé’u'lﬂ‘lzﬂuuﬁﬂnﬁﬁugmmu (a) BALEUAEELASN
(b) udaiilmnuan (c) wazunzeanainuienldiunldufennanainga (d) udatihilldluudenliminadas
1nnealel (C-clamp) (e) Inaazls LenaaLTTnan gl Lﬂﬁ@ﬂLmumu"lmmﬁuﬂmﬁﬁm’mﬂ%q 360.0
ANENT 360.0 mm WATAMNYUN 14.9 N, (Figure 6, a-c)

(d) (e)

Figure 5 Insulation board forming by earth ginger fibers (a-e).

(a) (b) ()

Figure 6 Insulation board made of leaves; (a) outer shell, (b) and inner core, (c) of earth ginger.
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Thermal Transmission Properties by Means of the Guarded-Hot-Plate Apparatus) 51’fmm?;mﬁ@ Thermal
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ANLTuRUINLATNNTARAINN TR Tmamumm?‘@uﬁﬁmmumLniui’i@m:ﬁ@muﬁﬁLﬂu@uquﬁumm
Seufianthausuiuarsdeniipnamnutiannidesnnarsmuuiinniwin ansemansieu
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(Thitiwan et al., 2012) auauanilaanyGauwazauauanlanzniig (Khedari et al., 2004) auIUAINNIY
wazdn9@1a (Zhou et al., 2010) auruanidulaanulasnsiuilng (Zhou et al., 2010) (Table 1) uans iy
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Table 1 Thermal conductivity of insulation boards made by various plant materials.

Board type Density (kg/m®) Thermal conductivity Source
(W/mK)

Earth gingerouter shell fiber 286.7 0.0757 Present study
Earth gingerinner core fiber 379.2 0.0737 Present study
Earth ginger leave fiber 416.5 0.0752 Present study
Wheat straw board 150.0-250.0 0.0481-0.0521 Zhou et al. (2010)
Cotton stalk fiber 150.0-450.0 0.0585-0.0815 Zhou et al. (2010)
Narrow-leaved cattail fiber 200.0-400.0 0.0438-0.0606 Thitiwan et al. (2012)

Durian peel and coconut coir 311.0-611.0 0.0728-0.1117 Khedari et al. (2004)
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dntpnistiAnuFeurasauIuANFeauaInFiula 0.0737-0.0757 W/m K wnsauiiauiuan
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AYNFRUYNAL 0.1250, 0.1380 LA 0.190 W/m K mNA16iLl (Table 2)

Table 2 Thermal conductivity of insulation boards made by various materials.

Board type Density (kg./m®)  Thermal conductivity Source
(W/m.K)
Earth gingerleave fiber (ASTM-C177)  286.7-416.5 0.0737-0.0757 Present study
Autoclaved aerated concrete 330.0-350.0 0.0754-0.0761 Berit et al. (2007)
Cement fiber 1,100.0-1,300.0 0.1250 Tanunchai et al. (2006)
Plywood board 528.0 0.138 Tanunchai et al. (2006)
Gypsum board 800.0 0.190 Tanunchai et al. (2006)
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Abstract
The objectives of this research were 1) to explore basics of agricultural-related television programs
broadcast through digital television System in Thailand 2) to study the situation of production, problems
and factors affecting the production of agriculture programs for digital television broadcast 3) to provide
guidelines digital television production to create appropriate agriculture program. The tools used to collect
data were survey form for television programs on agricultures broadcast through digital television, along

with interviews from the production staff of the agriculture television program, from the production
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managers of digital television program. The study revealed that agricultural programs broadcast via
digital television channels in Thailand comprised of totally seventeen programs, broadcast during 5:00
A.M. to 5:30 A.M. The digital television channel that has the most agricultural programs is The National
Broadcasting Services of Thailand (NBT) channel, totally five programs. The processes of agricultural
television program production were composed of three stages: pre-production stage, production stage
and post-production stage, which were presented in semi-documentary format. Additionally, programs
were divided into three phases. The first phase was introduction to locations and farmers for leading the
story. The next phase presented detailed contents or interview of farmers. The last phase summarized
contents, answered questions, built up inspiration or provided additional related knowledge. Problems
affecting the agricultural programs were changes in the policy of the television channel and transition
to digital broadcasting. The crucial factors affecting agriculture television productions through digital
television broadcasts were capital funding, contents and formats. The appropriate guidelines for agriculture
television production were as follows: Television programs should be presented in a documentary format
with more varieties, together with adding more contents or problems related to the current situations. Apart
from agricultural contents, programs should include other interesting content such as agro-tourism, or
agricultural business, together with expanding other broadcast time during 3:00 P.M. —4:00 P.M. in order

to increase the number of general audiences to watch agriculture programs.

Keywords: agricultural television program, digital TV
AU

4 o co 1 a o . o 4 e ve - 4

aalnavienltiuduiudernamimiunumddnylunsgenlaeseuinddeansuazgiuans ivauaniaen
gzt AT iuLasiu wazidlueTesiia lunnsauasAnNfinanislunsdaednsreantludinn Tneanizasing
89 spwefluilaqiiuaver lug adayatinans (495, 2555) luilaatiulszmalneliiadndyanasusiusruuiugs
Aryaunnddngnezangideuaying nsiminipnuiusruuuenydenildsruuiudedtyayningnazanafeuay
g meirinANuRLMeIzULRATA InaAtuznssuNIIRanIINIzanades Aanistnasiml uasfianisnsanunax

LA 4o g e o .« 4 Y o as o A, o oo

WA (Navie.) TeRuinFLRageLiaamss tudnnigasuutasluafaimn lianmuntdesnsicminiudadng
TiReran@n (Free TV) 41191 6 B89 IHANAMIUMNTIAY 48 desnufinand. i |3 Hawin 1uansnenis
Inaviend fasassdanislanuuanssanifnuas e dminguaidnsng | lunsiiauedesyaiiam
gannsRnay fugiisinafiamnsoiuansenismeialussuuRaTanlaNANTANINNIsELLIANLATHEFD
AeN N9FUTININENT NI ATINAINUAIENINTYL  (ANTNLAENIINANTAANIINTEANELELa Nan13TNIFL
LAZNANITINTANUNANLINTG, 2552)

sensnsiiminunsinemaiusmanisendszinniiisnet gnsiminnetenaunu Weaifaimaasia
dasnefiaduazfnansnanisassiasiinislFuulaaugluuunisinauesanisiunnsea AN LA sHesRE L
\Wansnanisagpaanioal AN uuLNstaueenisingiminianianemsaziaualugtuuuansa
A - s . . o v 1 . “ add
N laennduAmianisnems wiluilaqiusanisinsimiliaaugluuunisdiaueilusenisaisanng



ANIANTINHATWIZABNINGT 111

lsieliiauiuasiounntu eshelsfinu fedeuiudaununanisinsimilsnmauudaiuing u
flaqiiugnanisnafirimnenisineasiaildiuulienas (gsans, 2553) 5%1:1)1@“’5; AA98A95B9N19AN TN
anunsniilaaiivaasnisuansansinsirimenisness ing lussuuviaAana nanisAn¥AIAgIAzAIN9D
Miluuuanslunisiamnsanisafimmienisinensaestuansanissvimine sie

ngilszasArninisiag
1. LﬁmﬁqmﬁmﬂmLﬁymré”msnmmami‘fmﬁﬂﬂmqmmwmﬁwmﬁ@@ﬂmmﬂmuﬁ@ﬂmﬁﬁﬁawuaﬁﬁ@
2. ieAnEanunnIninsNaR ey uariladefidenasanisnansanisnsimimanianenasine
fleanemerdesnsimszuuAaTA
3. et iaueuuamnsaRs s snnEms nefimsnzasfuniseenennAsiuges

o

aiFlszuumfana

YAULUAARINFINE
dszanslunisidanisil Aa guansanisnasiminianisinemsieanainialutesinsiimdscuy
AANA AU 17 T18N1T WAZERANITENSNARNINENNTUDTR TN AT TULRRIA 911491 28 Do N9 Raan

a
o '

anAlutl w.e. 2559 Tmﬂﬂzgum@mﬁﬂﬁumﬁ%’ﬂ 6un tjmﬁmwﬂﬂi‘tmﬁmimamimwmiﬁfafaﬂmmﬁ
HutesinsimiszULAATA AU 6 AU wazEaANTHNLNARIEN1ITeTea INITIALITLLLARYTIA 911491 6 AL
faynymlsdunieal dslfunlaens@enuumianzas (purposive sampling) uikeanidusenisiivianeu
Squguanents A1uau 2 91an1s wazienTidudnananis S 4 $1enns witasflefildluneise
sznausiae LLuuz‘iwm@‘*ﬁfaamwmi‘Ewiﬁﬂﬁmqmimwmﬁ@@ﬂmmﬂtimﬁmimﬁﬁﬂi:uuﬁ%ﬁm Wy
ﬁmmmﬁﬁjmamfmﬂmﬂﬁwiﬁﬁﬂmamimwmﬁ@@nmmﬂmu‘ﬁm‘ﬂmﬁﬁﬂ?wuﬁaﬁa wazuwLLANNNHRIEIANIS
nenansnanisrestedinsimlsruRaTa

Aanaanunldlunisias

1. 918N ININAIMINI9NEAT YNl mﬂmi‘ﬁmammmﬂLLWﬁ*mwimNmimwmﬁ@mmmf«nn
n9funsAde Tneriauaiiemiifiaadeaiunisinensunnnd: 80% seaiiemsnenis %ﬂﬂhﬁﬁwﬁmﬁﬂ
danemslutweranisinnlseariuresusazaniiingied

2. FARava vaned teslnaimeaneneriunnsderuiy N wiATauaz@elnessunAaTa
TaanaslduinasineieifadldFunissnassnaunuinazldfuluaymalildaduaiiuiingan
AUNITNNNINANNINIZaelden Aansingiad uazAanisinsanunANWIEING munszamiioyaiAnsdsznay
Aanisnszanai@euazianisneviad w.a. 2551 %‘\ﬂé’ﬁmﬁmmmgummﬁﬁmmeaﬂ“luméa&mmlﬁu?mi
AT lusTuLAaa UsslnniTnisasnsnisuarLizn1aniagsne a1ua 28 1es anfitualian 48 daq

aa o a =
AEANLUUNITANEN
dupaui 1 drmadeyaiiewiuaessanisinsiminienisinsmsieanainiaiiudes sz uumaria
1.1) Anwndeyademanistesineiimiszuufanadessing o aandulasd

o

1.2) nsdwiiaaunuidwthindscanduiusdesinsimbruunanan kifdeyadaanislubulas

)
o o o =

1.3) mmmﬂ@mi’mmiwiﬁuﬁmmzﬁ LL@xfl/uﬁﬂ@QI“L&LL‘LI'LIZa’1ﬁ‘fJ’Q“ﬁ"ﬂﬁﬂm"]ﬂﬂﬁit%iﬁﬁﬁ%’mﬂﬂi‘



112 2741 NERATNTTABHNAN

(AN TN EATAaNEN ANt INsTiATsYLLAATE lBS uLNs 8NN s STFiNan sinEms AT T e
IngvimisuuAaiaveslsemelne
fumeuii2 AnsraounsainiaGa iloyun uariladefiinasenisnanmensnaimmnanisinsms
flanennn AUt NI AL IUARTA 29T LU INTHARINEN T INITATINNAN SN EATT LN A
2.1) zﬁ%’mLLuuﬁummJﬁjmaﬁmﬂmﬁmiﬁﬂﬁm\ﬁmimwm%@ﬂmmﬂt:hmi@\ﬁmﬁﬁﬁ?wua%ﬁ@
waziuuANN#alfdanisdnanansan1srestesinediflssuLRaa fedusnudunnsaluunilassaing
(Structured Interview) TpensAnEIENaTLazIATE AT ee e ualarai ez ssidulunis
Funneal udnaah W denagmaduniss@amanisinaied 41w 3 au memaseuamnn Tneldnis
MARTHANNARAAREY (I0C: Index of Consistency) svdnadednnnuiuLssiiuiion LL@zﬂi”uﬂa;aLLﬁiﬂulu
el iU lE AL uULANNTN 0.5
2.2) ﬁmﬁﬂﬁn@ﬁummié’mamwmi‘imﬁﬁﬁmqmimwmﬁ@@ﬂmmmhuﬁm‘imﬁﬁﬁi:uua%ﬁ@
MU 6 AL UATEAANITENENARTIENITeTe INeTiAITTLLRATIA AU 6 AL wazdunlldunendi
inemuTlETavanels T ldezevinaniaaulssancs 3 Hew
2.3) AATIZUHARNNNTENNEDT L‘Wlfam;ﬂLﬂuﬁ@ﬁﬂﬁ'ﬁmmmmﬁmmﬂmﬂmﬁﬁﬂmqmimwm
lugsnananaia
nMsaAszvteyaanuuudisadeyasenisinesiciniainisinems 14n159AIZITALE LAy
Satiaz e aue lfisiuanimnmsuansanisisieds LA Aara ludouniaifivdeyaimennininainuuy
dunwnl MinnswssideyaainAidunisnizeangusinedi Tneuanifulszifuiiaenndeuazilssiui
wansing uaztaue lugluuunisedeyatszneaunisussa e ez nesuwn

NANIFANEN
aNNIEnatananis wudn sennstnsvirmnannsinenslneaieanainietnutesnaviE sy
Aavinlutl w.a. 2559 fl41uau 17 $18nn3 AemenaLeae 31.38 WiTiResanis TnasnannsinEnsdie Ay
m'mﬂmimn‘ﬁ'@m Aa 60 Wi sanisdaulunjeanainialugaqinan 05.00 - 05.30 . desinaviAszuy

'
o a

R mnﬁiwmﬂmﬁﬂﬁmqmﬂm:rmmn‘ﬁa;m 1A daa NBT a1149%1 5 318019 (Table 1)



ANIANTINHATWIZABNINGT 113

Table 1 List of agricultural television programs through Thai digital TV channels.

Digital TV TV Programs Length (minutes)
Broadcast time Broadcast date
channels (N=17) (mean= 31.38)

TV 5 1. Chao na yuk mai 25 17.00-17.25 Wednesday
2. Khum sub tai pan din 30 04.00 - 04.30 Friday
3. Din phean che vit 25 14.05-14.30 Friday
4. kaset a-sa 25 05.50 - 06.15 Saturday

NBT 1. Sa ha kon yuk mai kaw kai pat ta na 30 05.30 - 06.00 Tuesday Thursday
2. Pan din tong 25 16.05-16.30 Saturday
3. kaset san 30 05.00 - 05.30 Sunday
4. Tid buan chuan kuiy 30 05.00 - 05.30 Saturday - Sunday
5. Kaw yang po paing 30 11.30 - 12.00

NEW TV 1. kaset sard 60 15.00 - 16.00 Sunday

Bright TV 1. kaset ban tung 30 05.00 - 05.30 Monday - Friday
2. Sa nun lun tung 30 06.00 - 06.30 Friday

MCQOT HD 1. Kaseeet thai idol 15 17.00-17.15 Monday
2. Kon thai hua jai kaset 27 05.00 - 05.30 Monday - Friday
3. Ton mai bai ya 3 05.00 - 05.30 Monday — Friday
4. Kaw kai kub pai kom vichakan kaset 30 05.00 - 05.30 Sunday

Amarin TV HD 1. Green farm variety 30 07.30 - 08.00 Saturday - Sunday
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Abstract

The objectives of this research were to study: 1) individual factors, economic factors, exposure
to Para rubber intercropping information, knowledge of farmers in Para rubber intercropping 2) the status
of Para rubber intercropping of farmers 3) to find any problems and suggestions of farmers. The data were
collected from the population by interview schedule including 114 rubber plantation farmers in Phunphin
district, Surat Thani province, which participating on a small loan to supplement the occupational project
by plants group. The statistical analysis data were percentage, arithmetic means, standard deviation,
minimum and maximum.

The research results revealed that: 1) more half farmers were male (51.8 percent), while averaged
age 49.72 years, a high school education, household members most 4 people, experience in the rubber
plantation averaged 25.1 years. The average household income was 41,333.33 baht per month, averaged
of household expense was 24,140.34 baths per month. The agricultural area averaged 40.51 rai, that all
area of their own, the average area for Para rubber plantations were 33.02 rai, area could turn the latex
averaged 22.36 rai, with 2 rubber plantation workers, mostly household labor, employer to hire 2 people,
with revenue sharing from natural rubber was the owner of 60 and workers 40. Farmers get Para rubber
intercropping information from TV, others farmers and conferences. Measure knowledge in Para rubber
intercropping reveals that farmers possessed a height level knowledge (96.5 percent). 2) Para rubber
plantations landscape was mostly flat plains and sandy loam. Farmers had Para rubber intercropping; their
average was 10.62 rai by the area, supplement area Para rubber plant averaged age of 2.36 years. Most
intercropping plants were many kind of banana, chili, papaya, corn, pineapple, cucumber etc. Durian used
the duration of growing for a long time, cucumber used takes care of minimal time, pineapple was the most
average yield, turmeric was mostly monetize plants, vegetation came from nearby areas, mainly to prepare
the soil by plowing over ground, rain mostly, farmers lived mainly in chemical fertilizer, fungicides
and insecticides were used a minority, the most cause common disease was a fungus, harvest labor
productivity in the household, Mainly of output were purchased by merchants or vendors, farmers had
tend to grow intercropping plant in the same size area due to limited cultivated areas, farmers’ s opinion
intercropping plant were useful in helping to increase revenue. 3) They indicated that there were problems,
the farmers need more knowledge about the vegetation that could grow in Para rubber intercropping, Plant
treatment, the fertilizer substance using, prevention and eradication of diseases and pests that may be

required, soil test analysis was necessary.

Keywords: Rubber plantations, intercropping, agriculturist, income, Surat Thani province
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Abstract
The objectives of this research were to study 1) demographic factors, 2) economic factors,
3) behavior of life regarding to sufficiency economy, 4) media exposure toward agricultural information,
and 5) the opinion of farmers toward Pak-Wanpa cultivation and to find relationships between
demographic factors, economic factors, behavior of life regarding to sufficiency economy of farmers, and
media exposure toward agricultural information with the opinion of farmers toward Pak-Wanpa.Samples
consisted 160 Pak-Wanpa farmers. Data were collected by using questionnaires. Statistical analyses were

frequency, percentage, mean, standard deviation, minimum, maximum and Chi-square.
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According to the research, the results showed that farmers were male with an average age of
54.46 years old, attaining an elementary education or lower. The average areas of Pak-Wanpa growing
were 3.06 rai.They got information about agriculture from people media from community leaders,
mass media from television. Most of farmers never got specialized media. Behavior of life regarding to
sufficiency economy of farmers with the average total was at the high level. Moreover, the opinion of
farmers toward Pak-Wanpa cultivation with the average total was at the high level. The testing of
hypotheses indicated that household labors, hired labors, expense of Pak-Wanpa cultivation had
relationship with the opinion of farmers toward Pak-Wanpa cultivation in cultivar and propagation part.
Education level, areas of cultivation, expense of cultivation, behavior of life regarding to sufficiency
economy of farmers in reasonableness part, self-immunity part and well-rounded knowledge part had
relationship with the opinion of farmers in pest management part. Behavior of life regarding to sufficiency
economy of farmers in reasonableness part and self-immunity part had relationship with the opinion of
farmers in harvesting techniques part. Moreover, behavior of life regarding to sufficiency economy of
farmers in reasonableness part had relationship with the opinion of farmers toward Pak-Wanpa cultivation

in costs and benefits part at 0.01 level of significance.

Keywords: opinion, farmers, Pak-Wanpa (Melientha suavis Pierre), sufficiency economy, Saraburi province
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Table 1 Level of living behavior of according to sufficiency economy of farmers.

Behavior of life regarding to Sufficiency X S.D. Behavior level
Economy of farmers

1. Moderation 234 43 High

2. Reasonableness 2 41 48 High

3. Self — immunity 214 41 Moderate
4. Well - rounded knowledge 1.89 .50 Moderate
5. Morality 3.00 .00 High
Total 2.36 29 High
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Media exposure toward agricultural information
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Figure 1 Media exposure toward agricultural information.
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Table 2 The opinion of farmers toward Pak-Wanpa cultivation.

The opinion of farmers toward Pak-Wanpa X S.D. Level of opinion
1. Cultivar and propagation 2.89 22 High
2. Production 2.77 .28 High
3. Pest management 1.72 .33 Moderate
4. Harvesting techniques 2.67 .35 High
5. Costs and benefits 2.70 .35 High
Total 2.55 .20 High
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Abstract
The objectives of this research were to study 1) demographic factors, 2) knowledge of pesticide
free agricultural products, 3) behavior on purchasing products, 4) media exposure towards pesticide free
agricultural products, 5) purchasing decision towards pesticide free agricultural products of consumers,
6) find relationship between demographic factors, knowledge of pesticide free agricultural products,
behavior on purchasing products, media exposure towards purchasing decision. Data were collected by
using questionnaire. Samples were 385 consumers who purchased pesticide free agricultural products at
Golden Place Shop, Kasetsart University Branch. Statistical analyse were frequency, percentage, mean,
standard deviation, minimum, maximum and Chi-square.
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The research revealed that consumers were female with an average age of 34.71 years old, attained
bachelor's degree or equivalent, income 17,001-25,000 Baht/month. Overall knowledge about pesticide
free agricultural products of the consumers were at the high level. Most consumers purchased vegetable
of 1 -3 pieces, 1 -3 types, and purchased once a week. Most consumers exposed media about pesticide
free agricultural products from mass media such as internet/televisions, personal media from acquaintance,
and specialized media from poster. Purchasing decision towards pesticide free agricultural products of
consumers with the average total was at the high level. The testing of hypotheses indicated that demographic
factors, knowledge of pesticide free agricultural products, behavior on purchasing products and media
exposure towards pesticide free agricultural products were related to purchasing decision towards pesticide

free agricultural products of consumers at 0.05, 0.01 level of significance.

Keywords: decision, agricultural products, pesticide free, consumers, Golden Place shop
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Table 1 Knowledge of pesticide free agricultural products. (n=385)
Number of respondents Level of
Knowledge of pesticide free (percent) knowledge

agricultural products
9 P Correct  Incorrect -
X

S.D.

answer  answer
1. Vegetable pesticide free is vegetable that does 353 32 .92 27 High
not have pesticide or has pesticide residue at the (91.7) (8.3)
safety levels for consumers.
2. Vegetable pesticide free divided into 4 355 30 .92 .26 High
categories: pesticide free, pesticide safe, organic (92.2) (7.8)
and hydroponic vegetable.
3. Pesticide safe is vegetable cultivation under the 322 63 .84 37 High
net covered. (83.6) (16.4)
4. “Phak Inthri” can be called organic vegetable. 360 25 .94 24 High

(93.5) (6.5)
5. Pesticide free cultivation reduces the amount of 352 33 .91 .28 High
chemicals that contaminate the air, soil, and water. ~ (91.4) (8.6)
6. Hydroponic vegetable cultivation can be either 322 63 .84 .37 High

used or not used chemicals. (83.6) (16.4)
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Table 1 (continued).

Number of respondents

Level of
Knowledge of pesticide free (Percent) knowledge
agricultural products Correct  Incorrect _
b S.D.
answer  answer

7. Exposing chemicals more often with long 381 4 .99 .10 High
period of time will cause disease. (99.0) (1.0)
8. When exposing chemicals, it may not show 376 9 .98 15 High
abnormal symptoms but chemicals will be (97.7) (2.3)
retained in the body for long period of time until
the disease happen.
9. Eating non-toxic vegetables helps reducing 361 24 .94 .24 High
toxins to reduce toxins in the body. (93.8) (6.2)
10. Lettuce is popular vegetable under the 372 13 97 .18 High
hydroponic cultivation. (96.6) (3.4)

Total .92 10 High
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Table 2 Purchasing decision towards pesticide free agricultural products of consumers (n = 385).

Purchasing decision towards Purchasing decision Level of purchasing

pesticide free agricultural (Percent) decision

product Low Moderate High ; S.D

1. Product 21 59 305 273 .55 High
(5.5) (15.3) (79.2)

2. Price 1 32 352 291 .29 High
(0.3) (8.3) (91.4)

3. Place 15 55 315 277 .50 High
(3.9) (14.3) (81.8)

4. Promotion 24 167 194 244 61 High
(6.2) (43.4) (50.4)

5. Personal 8 73 304 276 .46 High
(2.1)  (19.0) (78.9)

6. Physical evidence 4 35 346 2.88 .34 High
(1.0)  (9.1) (89.9)

7. Process 12 158 215 252 .55 High
(3.2) (41.0) (55.8)

Total 264 .25 High

6. ANNANAUGTEUING talaugiudiuyAna ANNGNeINLAUAINEASaaRsSHE WORNTTH
NsUSLNANAARRUAINEASLARARNITNE S1UTINALAY LNaT N9l ATUANIENITIN LN LR UANNEAS
Uaana1sie NAnan1sAndUladaduAINEASUAaRATNYE

«

RINNNIANEI WLIFN mimmmu%mmmmwmﬂ@@mmaﬁw NGO AUNANTTUT HaaTLAD a1 s2AL
a

o

ﬂ’]ﬁ‘ﬂﬂ‘lﬁﬂ ?’]HVLW iﬁmwnﬂtm/mayl,s\l ’ﬁﬂﬂq@mu @@Uﬂﬂ@ LL@”@QL@W’]“’ q LANNANINL rﬂunﬁiﬁﬂﬁﬂﬁ’ﬂauﬁ’]
Lﬂﬂm?ﬂﬂﬂm@q?WﬂﬁquN@[ﬂﬂmeﬂ ﬁ‘"’muuﬂ@qﬂqu\?@ﬂm 0.05, 0.01
ﬂqimm@uﬂl@sﬁ@@uﬂqLﬂjﬂ'm?ﬂ@ﬂm@']?'Wiﬂ"ﬂllm@ﬂ’]u?qﬂq N@’aﬁ'ﬂﬂ@ ANTUNTNANTA ﬁmlﬂiﬁ ﬂqu?Lﬂﬁlq
ﬁuauﬂmﬂ‘]ﬂm?ﬂ@ﬂ@@qiwcﬂ ﬂqqﬂﬂiuﬂqﬁ‘sﬂﬂ i‘qﬂqﬂsﬁﬂmﬂ/mﬂiu LL@”@@Uﬂﬂ@ Nﬂqqﬂﬂﬂwuﬁﬂuﬂq?mﬁ@ui’qsﬁ@
?ﬁu Lﬂﬂm?ﬂ@@ﬁ@q?WEﬂ’]uiqﬂq ‘iymuuﬂmﬂmw}mam 0.05, 0.01
ﬂ']Tmm@ui@sﬂﬂ@uﬂqLﬂjﬂ'ﬁ]?ﬂ@@m@q?‘waﬂ'wmm@mquﬁﬂqum N@Zﬁ:ﬂﬁﬂ @qﬂq ANNUNINGNIE T2ALNNT
= o Y = X A4 o % a v oa a 4 a o«
N AVINUAN ﬁ"‘lf_lllﬂ ﬂqqmﬂiuﬂ’]?“ﬁﬂ iﬁmWﬁ'ﬂNﬂ/N@iu ﬂﬁ‘gl,ﬂﬂﬁuﬂ']wuiiﬂﬂ BAZADLANIZNA WA

o

usnunssindulazefuAinenslaanansieduan1ui sxaudadiAtynieaiia 0.05, 0.01

oV
ﬂe

o o X o o A Aoy v - = o
n3snaulaTeduAnERILlannanINENNABAUNNIANATNNIIE NARILAR ANTUNINANTA FEAL
= = o Y .=4' X A4 o o 2 a o o co
A3ANEN 8NTNUan 27818 ANDluNNTTe IARTREN/HA LT RANIATY LAZABIANIEAA HAMNANNUSL
nafnAulageduAinemslaanasfisdunisdaudiunisng ssauladnAynieaia 0.05, 0.01
mmm@u‘lwmumLm:rmﬂ@@mmmwummummm (wummmmmuiﬂmmu wa) mmﬂm
AN MANTA FLAUNTTANT BVTNUAN mmmmnmumLm:rmﬂ@fammmw AR luNT8e AnTiae
sl uavdaianizia mmmmuwuﬁﬂummmu‘l@mmumanmﬂmmmswwmummm TrALAN ALY
NNADH 0.05, 0.01



%3

AMTANTNBFTNTEABNLNAN

142

WuBOUBIS-UOU = SU 10’0 [9A8] U} Je JUeDIUBIS,, ‘'G0°0 [9A3] By} Je JueoyIubIS, =:810N

eIpawW pazieoads €'y

Bis 0000 0S5t OIS 0000  w6.G%L  su 992°0 gez'l Bis 0000  «16.2F
su 8050  /EVO su /500 609'C BIS 0000 w€2./L  BIS  6L00  .WKGS Elpoul [eUosIed ¢’y
Bis €000  ++086'8 su 556°0 £00°0 su 9020 evLo Bis 0000 /529 EIPSW SSEN L'
S10NpPOo.d |elnnoLBy 88l) 8pIoNsad SpJemo] ainsodx3 eIPSN ‘{7
su ¥96'0 2000 Bis G200 «£50°G su 610 808’1 su 1820 zeL’l pooj jo adA] 9'¢
‘Bis 1000 066 Bis 0000  wll€ve  Ois 0000  «c0L'9L  'BIS 6200 «801°L oseyoind Jad 80ld G'¢€
Bis 1000 «€5¥0z OIS ve00  .2c0zL  Bis 8000  %209GL  su 160°0 6616 eseyoind jo Aousnbai ¢
su 9/¥'0 6090 su 862°0 180°L su 160°0 G982 su 7610 €89'1 swnJy/sejqeiebon Jo edA] ¢'¢
su €/90  8.1°0 su 0€L°0 1822 su 6600 G2 su z6£°0 €620 sHnuy/se|gelebon Jo Junowy z'e
su 6290 8260 su 902°0 851°¢ su 19€°0 1002 su 2.0 91G6°¢ sHnuy/e|qeIebaA |'g
Qch 20e|d Usp|09 1e S10Npold @:_wmcohjn_ uo JoIAeyag ‘¢
su €600  LEV'6 su 610 0192 Bis 8200  ,989°CL su £60°0 Gevr'6
s1onpoud |enynolbe aauy aplonsad Jo abpamous g
Bis GLO'0  «£5¥'8 Bis G000 w6601 OIS 0¥0'0  «BEY9 Bis 0000  «0vZ'LL owoou| 9'|
Bis 1000  wbli¥ZL OIS 0000  .G6E'GZ  su ¥50°0 £59°/ su 1710 16€°G Jo01e) G'|
Bis 0000 0L99¢ OIS €000  wE€LGLL su $79°0 9/8°0 Bis 1000 «lGL€EL [oA8) 4O [eUOlEONPT {'|
Bis 0000 88821 OIS 0000 wZL29L  Bis €600 «b9S¥ su 090°0 1eg'e snjess [epie €1
su 6210 960t Bis 0000  wOPY9l su 2,00 092°G Bis 2100 2188 obv Z'1
su 6500  695°€ su 0750 G/€0 su G710 6712 su 1170 105°0 Jopue9 ||
sJojoe) olydesBowaq-|
HellS anjea-d NN ‘BIS anjea-d NN ‘BIS anjea-d NN ‘BIS anjea-d NN
uonowold aoe|d 80lld 10Npold

uolsiosp Buiseyoind

siojoed

‘'sjonpoud |ednynouBe eal) eplonsad spiemo] ainsodxs elpaw

‘doys @2e|d UBp|0D) 1B s1onpold Buiseyoind uo Joineyaq ‘s1onpold |einynoube aaly aplonsad Jo abpaimouy ‘siojoe) olydeibowep usemiaq diysuone|oy € a|qel



143

v

AMTANTINBFATNIEADNINAN

jueoyubis-uou = su 10’0 [9A8] BU} JE JUBDHIUBIS,, ‘GO’ [9A8] B} JE JuBdIUBIS, 910N

Bis G000 =89/ Bis 0000 =ClB'LE Bis 0100 «7€9'9 elpaw pazije1oads €'y
su 9850 962°0 Bis 9100 F8L°G su 0900 8eS'e BIPSW [BUOSIS 't
su zee0 6£6°0 Bis 1000 =688 L su 02€0 8860 elpow SSep |t
S10NPO0Ud (BN NoLBY 981} 8pIoNsad SpJemo) ainsodx3 BIPSIN
su €190 8/1°0 su 8850 €620 su 0,00 682°¢ pooj jo adA| 9'¢
BIs G000 0590} ‘BIs €000 wllGLL BIs 6v0°0 «070'9 aseyound Jed 8014 '€
su 159°0 oze'e Bis 0000 «C08'EY Bis 0000 =819C2 aseyoind jo Aousenbai ¢
su 92/°0 2eLo su 9160 1100 su 9550 e s)nuy/se|qelebon Jo adA] €€
su 28L°0 1100 su 250 G070 su GlLeo LL0'L s)nyy/se|qeelben Jo Junowy g'e
su L1760 82¢’L su 8€8°0 ¥5€°0 su 0/1°0 rse s)nuy/a|qelebon |'e
doyg a2e|d Usp|o9) 1B S10Npold Buiseydind uo Joiaeysg ‘g

su €510 1908 Bis 0000 «07G'8¢ Bis 0000 «928'€C
s1onpoud [eanynoLbe aal) aplonsad Jo abpsimouy| ‘g
Bis 0,00 «L0E6 Bis 0000 «G8E6L su 9510 eLLe awoou| 9'}
su G/20 6.8¢ BIS 1000 «29G°91 BIs G000 «199C) Jeaten G'|
su 891°0 995°¢ Bis 1000 w7y el Bis 1000 =C76'6 [oA8] JO [euoneonp3 ')
su GeT0 60| Bis 1000 ~EEEL Bis 1000 =8L10) snjejs [ejeN €71
su 1860 1200 Bis 7100 «09'8 su 1100 9LL'S obv 'L
su 0010 v0.°C su 0190 0920 su 1210 ¥80°0 Jopuen ||
sJ010e} Olydelbowaq’|

HellS anjea-d NN pIS anjea-d NN ‘BIg anjea-d NN
S$S800.1d 20UBpING [BDISAYd |auuosiad

SI0}0B 4

uolsioap Buiseyoind

‘(Penunuod) ¢ ajgel



144 NTANTINHATNIZARNLNAN

nasindulateduAnumslaanansfiensasiunianin (@anmuandentesiy) naaglae angy

'
o

o = =~ o @ P s v = A 1
ANTUNTNANTE 72ALUNITANTT DITWUAN ﬁ"]ﬂiﬂ ANNSNYINLABANNERTUADAANTNE ﬂ’]qﬂﬂiuﬂqﬁ‘sﬁ@ TIAN

al
o

48 o 5 o o o - = VP S -
Pedn/mald Aontatu dayrna uazdonivia dannudniusiunisdndulatedudinenslaanansis
ANUNNLNIW T ALITEANATYNISEDA 0.05, 0.01
o a ETPSEY A Ao v 2 a & Y
nssindulazedudnsaslasaasfiundsesunszuauns ([Tuneunisiiing) waaglae suls

o o &

& £ = a a o X o o a v
mmmfamﬂ/miu uazdalanizia dauduiusiunisindulateduAinenslaana IR HAIUNTZUIUNNT

o

seALTEANATYNINATA 0.05, 0.01 A4 Table 3

Aansainazagy

ﬁfawwuﬁwumuumm Wudn mm‘tmmuiummmumwmm@ HnnsAngegassiuBoyaysavise
T Sesenndasiu finne (2550) ind1adn fiilnadeulnyilanuniwansa sziunisfinm Foyoei

ANGINE LA IR aanan Y Wudn LlnARAN NG NaaALRuA IR aananseat

o o A, = A = = Yo SIS ' :l/ | 3 v a = ¥ a

seAunn fefidAneaennige Ae Waldfuarsniidnlilesafaudunaiuuaginliialee ifesandusing
= = o A A A = o g val o a o a v a
AnsAnEsTAULFYyIeT vive Weauwin Asin A NEneA LA InERsUaeag s

‘wqmnﬁumim‘ﬂmwm@aumLﬂwmﬂ@mmaﬁww wui fuslnadaulvndednuaenasfin e
aEaRET TeannnRediU 3351 (2555) N1 fuslnalleadednlaenansisnniign

a

nadlafudnasfeafuauinensangefiy wodn gm‘imLﬂuﬂ@umamqaquqmﬂﬁ'mﬁu
2uﬁ’ﬁmwmﬂ@mm?ﬂw AN 3@14%@ TmﬂLﬂmﬁ*u%@u“mmmslﬁ'mﬁuauﬁﬁmwmﬂmmmaﬁw @ﬁﬂ'ﬂﬁﬁ@‘ﬁl
an mmmmmﬂu 4Hman (2552) finanadn ?ﬁ'@ﬁv‘iﬂﬁi”mmu%sﬂ@ﬁﬂﬂ@@mmiﬁmmLm:rmmﬁmmmi
uuzthaesflewaniaseunia adudeynna

nsfndulatedusninensaanansiy wudn ;ﬁu‘%‘lﬁmﬁmaﬁmau‘l@%ﬂauﬁﬁLm:rmﬂ@@mmiﬁmgj
lusziunn uazifleusnfiansnniumede Usngi ;:Iu?Tmﬁmiﬁmau’L@%ﬂ'ﬁuﬁﬂma:rmﬂ@@mmiﬁrr A
WARFUAT 91A7 An1UT g YARINT ANHEUENIWNNILAIN UAY NITUIUNITIUIEAUNIN e
ABAAABNTTL N13M (2557) Aindnadn dautlszaunaniananaiinnasenisdensesnyaenansis 1Eur du

$1AT FNUADIUN AIUNITEUETHNITAANA LAZATUNARA DT

FRLAUBUUEANKNANSINEATIT
1. fustnafanudfeatududnemslaangisisedlusziunn uwidleusneaniflumeda wudn
fustnedalaidnladn dnlalealuind Ugniaelaldansindl vieldannniifle Seansldannafifeafudn
lalaslufndundizlng wu Annsuanusiuiu viseluilas usiu
2. ;ﬁu?‘[m%‘”uﬂwmaﬁmﬁuﬁuﬁwmwmﬂmmmiﬁw andelanizia deliunsuans Aepnsiing
dugsudunanAeaiuAudinsaslaenansfiy dhudeemziadiaenndy wu Wamed duiu

LANAITANND
A9 Jauay, 2555. Wqﬁﬂﬁuéu‘?ﬁmiumi%@ﬁﬂﬂaammiﬁw Tuaunailes Swmdnaiyu. nMefuaduuLBasziBunsgana
NNLTUTIR A1 3EINNTAANNIGAAMNITHING AT, NN AR LT 1.
nindanysal mmidqn3, 2552, anufenalazasduilnaindasnansfisiulnaldunas s1a1umnanendinensaans.
N3ANHIFUATIBATLAINNANGRTNINTUTAR (INHATANERT) A1INFILETHNITINEAT, NN NEATANERT,



ANIANTINHATWIZABNINGT 145

nnen gansziin, 2550. wqﬁmmmaﬁinﬂLLmﬂ@féTﬂﬁ'ﬁm@m’@miﬁmau%%@ﬁﬂﬂaamﬁmmmiﬁmmé’ﬁ‘lﬁﬂﬂ
Tungammnamiuns. NIANHIALATNRATLANNANAATHNINTLTEUTIR (IATHFANARTINEAT) ANTATEFANARTINERAT, NUNANENAE
ANHAIANART.

Tewarf Intsasianing, 2549, wqﬁmwLLmﬂﬂﬁﬂmiLﬁ@ﬂ%@ﬁﬂﬂmmmaﬁaﬂunqamwwmm nsAnAuaidassLimegana
NTUAIA (AT FANARTINGAT) A1IILTNNIFINA, NUANLGLINATAART.

wun anglaan, 2555, AnfuazngAnssunisidinaiadinlaenansivaeslsyanay luamiuiguavinnan suneiies
Jadadeslud. nsAuaduuudassAadrnansumingia mmﬁﬁmmﬁmmmwwﬁﬁuﬁlaLLqmé’@u, NnAngaudes i

uqm naszidlen, 2557, ﬁ@ﬁﬂlumi%ﬂﬁﬂlaimmaﬁﬂa’mmﬁu’?‘iﬂmlummmgqmwumum. ANNANUTING AR TN TR
(fUAFNNI9NEAT) A1INFUFTUNTNEAT, NNINENALNEATAIARS.

30 AuAs, 2554, ﬂ@ﬁﬂﬁiﬂumiﬁmau%%@ﬁﬂﬂmmmiﬁmm@ﬁiﬂﬂ luapngamnamiuas. nsAuAdIBasTLTuNIgInA
NLTTUdA Ar1ennisaane, inanedanatuladsmenatos.

{Fung ﬁﬂmqqi.2553mﬁm:mzﬁmﬂ@r?Tq'ijmmﬁ\iw'ﬂﬂuamwmmlﬂu@q’ﬂ%}ﬁummLm:mmﬂwﬂuuw,l,ﬁwﬁq. NPAUNN:
i,

43R9Y UBLINA, 2552. ‘1NqﬁﬂﬁuéU?IﬂﬁIUHWT%ﬂﬁﬂﬂﬂﬂﬂ’&’]i‘ﬁ‘]&@ﬂﬂm‘]ﬂﬁl?ﬂi Tudandadaslud. nsduadiuuudase
UTM39NaNNLTIUTIR 41273 91N19AR A, uuanendedealus.

AinaunesuaiuayunisaaEIngunn, 2558. fnlaanaisiiv. [Online]. dnivldann : http:/www.thaihealth.or.th/tag/
Anaanansfiy, Auile 11 fuaneu 2558,

AINUNIAIIUAUAUNHATUAZE M TUNTIFNTENIIINHATUASAUNTRL, 2557, A1TAEANAN UTUIUATAEANANGI4R.
[Online]. Wniielsann : www.acfs.go.th, Fuile 15 FATAN 2558.

dnvnauaiaduRanaiedeauuieng. 2556, fniaendns Lﬁﬂﬂuﬁ@m?ﬂ [Online]. http://www.tseo.or.th/article/1668,

Auia11 fueneu 2558,



NIAINBATNIZABNINAT 2560 : 35 (1) : 146 -156
msfnRanuzaznanugadidugiNanmsuslnanaR LAz ANNUUGE
Tsaladaluameumuluiuiidamdnumansany
Selection of Green Papaya Production and Its Tolerance to Papaya Ringspot

Virus of “RMU” Variety in Mahasarakham Province.
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Abstract

Selection of papaya var. RMU for unripe consume and disease resistance in Mahasarakham
province was investigated and selected species by means of a pure line selection. The 4 lines; RMU, Krang
(yellow flesh), Kaek Dam and Kaek Nuan Kampangsan were planted in 2 sub-districs (Kosumpisai and
Borabue). There were 100 plants/area for each line. The period was from October 2014 to September 2015.
The results showed that the purity and consistency of selection characterization RMU to mix their own
versions of the S3 has found adapting to the environment in the Northeast as well. Hermaphrodite flower
species more than 90 % was elongate. The TSS content was about 13.6 °Brix on the year 2014. Number
of fruits per plant, fresh weight, fruit length, fruit thickness was statistically significant difference.
The questionnaire was taken from 100 people in Mahasarakham province. The answers showed that the
fruit weight was medium appropriate (95), crispness of ripe fruit is very appropriate (95%) and the taste of

papaya salad (som-tum) was very appropriate (88%).

Keywords: selection, ringspot virus disease, hermaphrodite flower, consumer, adaptation growth.
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Usznaudiag 4 Treatment AaRLFaNfENgUINUIATUEAIWIILALIINAUAZ ATITHBLARDY
o A X A A ° =
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9 4 Wugluanmiunlaanaudauasdssifiuniaiiulsaluqaasununiaianiseesila (2552)
2.3 N3TuNNHANNINAADY
dszifiuniadulsnluamasumaunzaznawdiu 5 sviudsi
921 0 = (no symptoms) 1raznaliuantainisaadisaluanaumuiiaaiununiulsannin
s2AU 1 = (very mild mottling) NzaznaNenn1sluanIANetiaann 1-25% weenunlu lullannis
. = Vo |d ¥ A o Ay o v o =
qAUMI(ring spot) a1nnsina lddaiauliiseadvisedin (streak) Aiulunazasiuiinnumumiulsan
$¥AU 2 = (mild ¥ moderate mottling) NeaznalannisluwaeaA1eLunana 26-50% 1aeiunly
= N G ¥ a = A A I = ]
Han13qassunuinaantesonaFay lidviedsesdvizalaniuludAununusalsal una
5261 3 = (mottling) nrazneflumaeewne 51-75% 10w luiainisqpasumuinadaiauinnng
20811170 UANAULAZAFUR AN NN UNUse ITATIaE)
2R 4 = (severe mottling) NeAzNON LMABIANIULINNIN 75-100% vasivuilulunseuvialy
Dadaaiuilunaaumasusidunanslu (sever leaf distortion) H81N199AUMIUTRATAAUAITINALLALL
aupnazifingnsanadadeatoneuilailulaiisaanlinunulsn (la, 2552)

Krang. (yellow flesh)x KaekNuanKampangsan.2011
F1Hybrids RMU.2011
Selection plant varieties RMU.
Round 1 (81) 500 tree / select 260tree (Research and development of papaya) 2012
Selection plant varieties RMU.
Round 2 (82) 500 tree / select 312 tree (Research Institute of Plant Breeding) 2013

Start project (Sa)Keep seeds (Conducted research) 2014

Figure 1 Map selection papaya varieties RMU.
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wugn i unawisluFamesnugesunAsuinamsanmn 155 10, Tugui S3 dadnuganaaites
90 - 100 #x. HAuduwlsTuGesresnwAnantiasndnfui S1 uaz S2 wunananugniiwAmia Elongata

é’ = a J % 1 ' QI é’ = a = =3 d‘ 901
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WiNAL 13.6 89ANLTNG (Table 1)

LRAATUIUIUTIADNUSNLIVLAZLRRLINUIUADNFAD A

ANUIUTUNABNLINLNULAZIRAEA WIUABNAAA UL AN LANANA UL NHTE A1 ATYN19a D AN Tz AL
AT 95 wWafidus TaeluusarnunnninisAnsiugensisugiasauaudunaanusnuiuiasndn
AUFATULAMABIINTIATWHAULAZIANAANAAL (@atAuIwiuinanusnunulunuanainguinde
A8 96.34, 109.5,130.27,138.5 duuaranuiniuninanusnunuaaeluinun awneusie Ae 90.30, 114.8,
155.31,157.69 4u) uaznzaznaiugaifidngianuiunandesuiadngaigaluusaziiunas 210.2
(awnalnguindt),198.53 (81nausiia)nansafusasatiiAanzaznaRLEATILAMAILINATUATLANUA
AUNILAUAINATGU (187.5 (@nalnguinde) 172.16

(8nausile), 99.61(8wnelnguidt), 87. 13(mmamu'a) 98.41(81nalnguivdr), 83.27(8 N0

A o &

19iia)) (Table 2) ﬁuﬁﬂfmfawLﬂu@ﬂmmuwuﬁmmuﬂmmmLﬂuLmﬁuﬁﬁﬂﬁﬁﬁﬂwmvma‘faﬂnm@ﬂuﬁm
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%

mmmummm@ﬂmummﬁmmm@nmmqﬂmmmwumm (affaduazAniz, 2565) analnguide
T hunnuedsduiuiuiinenimnuiuiaziadssuaunan/ugand suneusile Heniugafaviedis
Lﬂumeu@Lﬂuwugwumeq sunelnguitdedslignuanAeiuganfiugfiananandsus funzause
MASlERANd S neLsTegenadeiy ATaniiazaiaan (2556) ANE A FUUME LT UNARARLATADIN N
HANAMIBINTATNS 4 U] TAIMIANUIA19ATN LL@szZuﬁwurjwﬁuiﬁZm%mﬁmﬁmi@@nmaﬂiﬁL'?qndﬁWuﬁ
ﬂ%‘l/dL‘f‘:’aLLﬂdﬁuﬁLLﬂﬂﬁWTﬂ@NLL@”WuﬁrLL"IIﬂuQ@ﬁ’]LLW\?LL@uﬁlﬁﬁJﬁﬁﬁu (106.31,110.23, 125.14, 125.21) WaZANUIU
WﬂﬂL’ﬂ@?;l[ﬁ]ﬂ[ﬂ‘lﬂuwuﬁﬂi\‘iLu@LLm\‘iN‘ﬂﬁuﬁumﬂﬂﬁlﬂ[ﬂuL‘mEIN’mﬂfMW‘uﬁLL‘Hﬂm’]Iﬂ@NLL?IﬂuQZ\lﬂ’]LL‘W\‘iLL@uLL@“’W‘uﬁ
pfuilaiaesnudaL (192,21, 174.30, 95.71, 82.75) aMnmstiasziaununaifnfefuuazaLauaen
Lfmwmmuumwumwuqm&qLf':famﬁfmmeﬁuﬁm%\iu’i@LLmﬁLﬂ@i?ﬁuﬁnﬁa'ﬁmm@VLé’zgmdf]WuﬁLmﬂéﬂnzgmﬁﬁm
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mi@@nmﬂmwﬂmuﬁm (AUBNLAZINAZN, 2556)

Table 1 Characterization of papaya varieties R M U Selection of evil 1-3.

Characteristic 2012 2013 2014
Plant high(cm.) 155 130 90-100
Flower types Hermaphrodite and female Hermaphrodite Hermaphrodite
Age of flowering(days.) 140 120 90

No. of fruits / plant 65 150 190

Av. fruit weight(kg.) 0.62 1.08 1.9-2.0
No. of seed /fruits 320 260 398

TSS(°Brix.) 8 10 13.6
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Table 2 Average number of days to first anthesis and average number of flowers per tree of 4 papaya

cultivars in Kosum and Borabue districts, Mahasarakham province.

Average number of days to first Average number of flowers per plant

Papaya cultivars anthesis (Days.)
Kosum district ~ Borabue district Kosum district Borabue district
RMU 96.34 ° 90.30° 210.2° 198.53°
Krang (yellow flesh) 109.5% 114.8 % 187.5% 172.16 ®°
Khaeg Dum 138.5° 157.69 99.61° 87.13°
KaekNuanKampangsan 130.27 ° 155.31 ° 98.41° 83.27°
%CV 8.95 5.41 8.63 7.72

¥ Mean values followed by different superscripts in the same column signify a statistically significant different at 95%

confidence level using Duncan’s Multiple Range Test (DMRT).

BaunasanusazlSanuunasals
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Table 3 Average number of fruits per tree and the amount of fruit per acre of 4 papaya cultivars grown in
Kosum and Borabue districts, Mahasarakham province.

Average number of fruits per tree(Fruits.) Amount of fruit per acre (Kg.)
Papaya cultivars L L o o
Kosum district Borabue district Kosum district Borabue district
RMU 190.62 ° 172.51° 21,136 ° 20,381°
Krang (yellow flesh) 142.70 % 157.34 % 19,480 ° 19,271°
Khaeg Dum 42.30° 51.35° 8,971° 9,940 °
KaekNuanKampangsan 55.71° 61.65° 9,742° 10,406 °
%CV 9.12 7.25 5.23 3.39

¥ Mean values followed by different superscripts in the same column signify a statistically significant different at 99%

confidence level using Duncan’s Multiple Range Test (DMRT).

fﬁﬂﬁ’nwmmﬁiagnuazmmmwa

ﬁwﬁﬂmmﬁmﬂmeqwmwmmumxﬂ@ 4 g (maﬁﬁugm‘;”qmﬁ@umné’m@umnm@
NUNLEL) eLuﬁuﬁﬂ@Jﬂmméﬁm@In@uﬁﬁﬂLL@:fé’]m@mﬁ@ﬁmi@ummimuwudﬂﬁmwLLmnﬁm@ﬂNﬁﬂﬂ
dfnyBaneadfissiunuidesu 99 Lﬂ@ﬂﬁﬁum“imﬁﬁuﬁ:@ﬁﬂﬁugmeﬁuﬁ:ﬂ%mﬁfaﬂﬁﬁwﬁnmmﬁiaqﬂ
WAZAYTNENINANINNINUTUIN ATUAT AT UINUIAN WS LAUATNATAL (Table 4) ANNENINANAITHNANALS
ﬁu{iwﬁﬂm@ﬁuﬁmiﬁugﬁmmmf;mmﬁ'qm@ﬁi@{ifmﬁﬂﬁLﬁu%ﬂumm:ﬁﬁu@mnm@ﬁﬂLLWQLmuﬁmmmfs
mmguﬁqlﬁﬁﬁuﬁﬂm@ﬁﬂﬂﬂd’]ﬁuiﬁuj FARAARBITLNNUAREIINAUBILAZ AN (2556) IATeLinaunyazne
4Wuﬂuﬁuﬁ%%@muuﬁmmm"wéfmummimuwudﬁﬁuﬁ:ﬂ?\iLf':famﬁmLmzﬁuﬁ:ﬂ?\iL‘ﬂ@umﬁﬁwﬂﬂmm
r&ia@Jﬂmﬂﬂdﬁﬂ’uﬁfwnm@ﬁ’]Ll;wqLmul,l,mmnéﬂnzﬂuﬁzﬁ”ﬂmm‘hﬁuﬁuﬁw mmuﬁuﬁ%\i 2 Ltudaﬂgﬂiﬁﬁmﬁﬂ
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Table 4 Fruit weight and fruit length of 4 papaya cultivars in Kosum and Borabue districts, Mahasarakham

province.

Fruit weight (Kg.) Fruit length (Cm.)

Papaya cultivars — — — —
Kosum district Borabue district Kosum district Borabue district

RMU 1.93° 1.98° 63.10 ° 95.22°
Krang (yellow flesh) 1.56 1.72%° 52.37° 58.60
Khaeg Dum 0.84° 0.95° 4520° 47.31°
KaekNuanKampangsan 0.73° 0.83° 39.84° 42.68°
%CV 5.51 3.70 5.70 7.14

¥ Mean values followed by different superscripts in the same column signify a statistically significant different at 99%

confidence level using Duncan’s Multiple Range Test (DMRT).
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mwwmlﬁ@‘u@wv@m@ 4 Wugli 2 ﬁu‘ﬁwudﬂﬁmmLLmﬁmmmﬁﬁ@ﬂNﬁﬁmﬁﬁﬁm@lqmmﬁﬁ
fisvAupnuiTesiu 99 Lﬂ@ﬁ‘Lsﬂuﬁlwuﬁ'ﬂ’]i‘L’ﬂNﬂLL@vW‘LAﬁmQLM@@ﬂMﬂQWNMu'} Lu@mnnfmwummmLmvmﬂmm
SumsuaunNA AU IR Teszazne 4 wuﬁ“l,um”l,uu,ﬁmr;mﬂummnm‘ﬁmwwuﬁmmw
Iﬁﬂfmmmumﬂmﬂmmnwuﬁ (Table 5) siaauazAdmIl (2557) IHANH AT INNATDINEATNE 4 WUFWLIN
mmumLufamwLLuuLu@Lﬂmwnumm’m’mhmLL@”mmuLmmm@mm@qwa”nfa 4 ‘wuﬁum’mumnmq
ﬂufamquummmmmmmmm‘lﬁmﬂwuﬁmqLummmu@ Heunsdinnumniitauas mmuuum@mnmmm
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Table 5 Flesh thickness and flesh firmness of 4 papaya cultivars in Kosum and Borabue districts,

Mahasarakham province.

Flesh thickness (Cm.) Flesh firmness (Newtons.)
Papaya cultivars Kosum district Borabue district Kosum district ~ Borabue district
RMU 2.4° 25° 7.5 71
Krang (yellow flesh) 22° 2.1° 6.2 6.8
Khaeg Dum 1.8%° 1.4° 6.4 6.4
KaekNuanKampangsan 15° 1.3° 6.0 6.1
%CV 2.27 2.60 6.90 8.12

¥ Mean values followed by different superscripts in the same column signify a statistically significant different at 99%

confidence level using Duncan’s Multiple Range Test (DMRT).
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WANUIALAZIUFUANAIFINANAL (Table 6) AaAAREITLNNULRITMTLATITARN (2556) ; AuBdLAZITAR)
(2556) :Janthasri and Katengam (2007) wudﬁm?lﬂ’hﬁﬁmwm‘hmimm\‘iLLuquluﬁuﬁﬂqnﬁﬁqﬁﬁQﬂuLLfﬂﬂ
ﬁiﬁﬂﬁumﬁﬂ@ﬁa’a&h\‘lﬁﬁﬂﬁ’lﬁﬁyé\iﬁuﬁrﬂ%ﬂLﬁ'ﬂma‘ﬂ\nmxﬁuﬁ:ﬂ%\iﬁﬂLme‘iﬁLﬂ@fL*ﬁuﬁTﬂ’]iLﬁﬂIi‘ﬁsLU’ﬁWNLLWm
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‘l‘uqm\iLLmui’I@ﬂﬂdﬁﬁuﬁ@uﬂﬁuﬁ:ﬁmwwngméﬁm@‘imﬂmﬁzﬁ“ﬁLL@zéﬁm@%wnmmuﬁﬁﬁmﬁ'mmnmwum
ﬁiwﬁﬂu@mwﬁuﬁmmmwLLfamé’auﬁmmmuLLﬂmﬂqﬂ%qﬁﬂﬁm@aﬁ%um’milﬁmeﬁmmLLmnﬁmﬁu
ananmulaslgnaassnavsiedanmihgalfadensatulastlgnuaraginelnaguawinldinigszung
m@ﬂmﬁ@ﬂmnlumtwﬁé’ﬂmﬁwnuLL@zéﬁLﬂ@Tnmuﬁﬁﬂﬁﬁuﬁﬂ@ﬂLﬂu‘ﬁlimLﬁm?mma‘@mmmﬂ@nﬁmi
srunatedisaluqaasumuneanpasain e fidusnisinlsaninndn (Kim et al., 2002) dausziung
mmiimwmmv@vﬂfawnwuﬁmmfmmemq’ammuﬂmﬂmmmmnmwuﬁmqLufaLm@umkuﬁmmumm
fsrsunsfnlanandtfuguanannguidouazuanuaaiunauaus neusilefszdunisfnlsasing
‘vmféwmmﬁmmnﬁuﬁﬁﬁmﬁzmmm‘im’mf«gmqLLmuﬁ@ﬂmnlummzﬁﬁuﬁﬁlujﬁmﬁzmmmmﬁuﬁ'
draaesinlidszaunafinlongs (Fansnd uazan, 2557)
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Table 6 Percent incidence of papaya ringspot virus and the level of disease of 4 papaya cultivars in

Kosum and Borabue districts, MahaSarakham province.

Percentage of papaya ringspot virus Level of disease
Papaya cultivars incidence *
Kosum district Borabue district ~ Kosum district ~ Borabue district
RMU 50.63 ° 40.50 ° 248 ° 293¢
Krang (yellow flesh) 49.12° 58.46 *° 3.67° 3.52°
Khaeg Dum 74.50 % 80.47° 4.00° 4.00°
KaekNuanKampangsan 89.41° 90.51° 3.92° 3.72°
%CV 2.27 2.60 6.90 8.12

Y Mean values followed by different superscripts in the same column signify a statistically significant different at 99%
confidence level usingDuncan’s Multiple Range Test (DMRT.).

Note: Percent disease incidence = Number of diseased trees x 100

number of trees planted

Incidence of PRSV was evaluated on a scale of 0-4 as follows:

- Level 0 = no symptoms; very good tolerance.

- Level 1 = very mild mottling, meaning yellow areas covering 1-25%0f the leaf area, with some ring spots on leaves
but no perceptible symptoms on fruit, no bruises or streaks on petioles and stem; good tolerance

- Level2 = mild tomoderate mottling, meaning yellow areas covering26-50% of the leaf area, fruit mostly smooth
with some ring spots, no bruises or streaks on petioles or stem; medium tolerance

- Level3 = mottling, meaning yellow areas covering51-75% of the leaf area, clear evidence of ring spots all over
the fruit, and bruises or streaks on the petioles and stem; little tolerance

- Leveld = severe mottling, meaning yellow areas covering 75-100% of the leaf area, deformed or brittle leaves up

to severe leaf distortion with only the midrib visible, clearly seen ring spots all over the fruit, scabby spots, deformed fruit,

rough outer peel and bitter, grainy flesh; no tolerance (Prasartseeet al., 2009)
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datnnizanlunanamsnzanuinuazldmanzannudguilnadouluniudiugen fidugiaau
mmmmmﬂum?ﬁﬁmﬁmnLfﬁu’luﬁ@wmfiwﬁmmN@ﬁ'ﬁmmmmiumLL@:mqﬁﬂﬁmm@miﬁu@u
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uzaznefiAuanzasann lumsiduienidideniiaumnsauunaenaiiasniugpsimes
SR eAuwaeasldAeswL luntsindusn (Table 7))
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Table 7 The percentage of consumers on the quality of raw papaya varieties RM U.

Level comments

Quality raw fruit Less Intermediate Very Unsuitable  Total 100%
suitable appropriate
1. Fruit fresh weight - 95 3 2 100
2. Flesh color - 45 55 - 100
3. Easy to peel the fruit - 10 90 - 100
4. The texture - 18 82 - 100
5. The storage period - 7 93 - 100
6. The taste raw papaya - 36 64 - 100
7. Crispness - 5 95 - 100
8. The taste of papaya salad (som-tum) - 12 88 - 100
dgUuannsIe
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Abstract

This research aims to analyze the factors that have an influence on fulfilling the needs of fisherman
affecting Irrawaddy dolphin’s conservation. Structured interviews were given 384 residents of coastal
communities in Songkhla and Phatthalung provinces. Binary logistic regression analysis was used to
analyze the data. The results show 1) the following factors influence prohibitions on fishing practices that
are threats to the dolphin, and the relationship between the dolphin and its ecosystem, respectively, 2) the
following factors influence Irrawaddy dolphin protection efforts are natural inbreeding, dolphin habitat,
discussions within the communities about the dolphin, settingborder buoys demarcating protected areas,
information regarding Irrawaddy dolphin lung respiration, respectively, 3) the following factors influence
the efforts to build rafts and an observation tower are clearly demarcating protection zones, and
information regarding the harm that stagnant water has on the Irrawaddy, respectively. Encouraging the
communities towards the above-mentioned activities that have an influence will make the government’s
efforts to conserve the Irrawaddy dolphin receive positive support of the communities as they try to meet

their needs.

Keywords: Irrawaddy dolphin, community response, fishermen community, Songkhla Lake Basin
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Figure 1 Sightings of alive dolphin.
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Figure 2 Irrawaddy dolphin perceiving.
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Table 1 Level and priority of problems and threats to Irrawaddy dolphin (n=384).

Problems and Threats X S.D. Level Order
1.The problem of dolphin accidentally getting caught 3.73 1.61 High 1

in fishing equipment

2. Pollution problem 3.57 1.27 High 2
3. Dolphin food are decreased 3.42 1.14 High 3
4. Dolphin habitatremains limited 3.05 1.12  Moderate 4
5. Inbreeding among dolphins problem 3.04 1.37  Moderate 5
6. Less understanding and awareness of Irrawaddy dolphin 2.94 1.25  Moderate 6

2. AmuARivTatalsEaeAaLuImIMsaysnilanndsifuasnaly

LLuqmwmmm§§1uﬂna@ﬁmﬂmm%mﬁh@uﬁmxmmummm (AUASENINEININNNTIALAY
peilenlnepeuans, 2554) ﬁmmﬂi:mi“ujfﬁ 3 wanna Ae 1) Mathuimstlszasilidusumsesielannlu
ﬁuﬁﬁummimmﬁmwm 2) madhsedelan uaz 3) meafrunndausedananisallann Geradszaeiinig
AELALAITILANANA L LLAAZLLANA (Table 2)

Table 2 Opinion of fishermen on the government’s Irrawaddy dolphin conservation guidelines (n=384).

Item Amount Percentage (%)
(person)

Prohibitions on fishing practices that are dangerous to dolphin

agree 308 80.2

disagree 76 19.8
Dolphin protection efforts

agree 258 67.2

disagree 126 32.8

Building rafts and dolphin observation tower

agree 306 79.7
disagree 78 20.3

o

3. taduiifiananasansnavauasrnsgutumsisguimsiasuasaaisdanuImensaying
Taun@sinra9InIAsy
3.1 uwavnemsvhuvhmstlszasiifludunmasdalandsimluiuiiduasadaefamand
{ladefifaninanenisnevauesaeemaszaslunamieiit 2 tady Guednfunurdudszandunniyies
1un 1) muAnuazidnladn mnuaseudalanidsmaniasiidaanaiu uay 2) Anuaauazidnlalissziuaas

AuiugsendnglanndsbiuszuuTnAGNUNNZIAAUAITIAABULIE HANTTNENNIAIAINAIEAIANNITE NS
1589n19NeNIRS A NIINWINAUFR8AY 84.2 LATANNNTHAIAYNAIN13D INNTe R LN e AN WL Ra
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fullsla%esay 21.60 atnefitudAoynaafia 0.01 (A1 Nagelkerke R = 0.216) dutszAnanisnnneates
paulssananalis Table 3

Table 3 Variables in the equation of prohibitions on fishing practices.

B S.E. Wald df Sig. Exp(B)

ut 1.023 .302 11.466 1 .001 2.780

u2 .674 133 25.606 1 .000 1.963
Constant -1.744 510 11.707 1 .001 A75

A1n Table 3 ﬁmﬂummwmmmimmmmqumuzﬁumﬁmmmnm’ wennsalilasufiilavnsnasie
LLuqmwwmmiﬂi:mwLﬂufaumwm‘ﬁ@uﬂu‘wwmum@qimmmmmmmu
P = 1023u +0674u -1.744
el P = miﬁmmwﬂmLmeamumm@ﬂivmwLﬂu@ummﬂm@T@uﬂuﬁuﬁﬁmm@q
IneLAnIA
u = AowAnuazidnladn AuaTaudalannBsRANd sl AnATN
u, = AHAALAZ Lﬁmﬁlf«m\mmummﬁuwuﬁivmwi@memmﬂmvuuummum
NEAAUAITANNBULY
naaInTable 3 uanslfidiudnaalsziidanudauazidnladn aouasudalasndmaiosedlse
ANATN HIONARELIAUBIABLUINIIAINGTT §INdn 2.78 Wi Safeuiumadszailifaudauasidila
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¥

Table 4 Variables in the equation of Irrawaddy dolphin protection.

B S.E. Wald df Sig. Exp(B)

) .966 375 6.624 1 .010 2.628

e 541 212 6.497 1 011 1.718

K .530 .241 4.824 1 .028 1.699

n 482 .239 4.066 1 .044 1.620
Constant - 772 312 6.124 1 .013 462
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o ANa a '

ann Table 4 &ussananaunaddaunsndawiiusunisladaind neansnfiladuiianinase
wINaNIaLEnsEsalanna R fa
P =O966i + 0.541e + 0.530k + 0.482n - 0.772

Wanvuals P = mimumumm@Lme\mm‘mmNLﬁiﬁim‘lﬁ@mmqm

= mmmqmamm “msraniugiueslungulssanamantu (fentn)”
e = NeNAALTLERY ( Mummwmuﬂﬂmmu) Aeniulaundsng
k = dayaiReatunmuiiuwuiiandslunziaaiuasaiedszni AN
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Table 5 Variables in the equation.

B S.E. Wald df Sig. Exp(B)

i2 1.466 .271 29.234 1 .000 4.332

i3 .848 .27 9.786 1 .002 2.336
Constant .028 233 .015 1 .903 1.029
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a0 Table 5 fulazdvafamallfanmidauiusunsiaiaind wensnfilasefidaninasie
ulanamsadunuazedananisalannasasail
P.=0.028-0.1466i + 0.848 i_
larimuals P = ﬂ’]ﬁ‘lﬂﬂ‘]_l’&u'a\iWﬂuiﬂ‘]ﬂﬂﬂﬂﬁ‘ﬂiwLL‘WLL@“’M@ﬁ\‘imﬁlﬂ’]‘i‘ﬂﬁ@Nﬁ’ﬂﬁ‘Qﬁ
| = mﬁm‘mqmamm “msm‘wummewumﬂum’mi@mmqmim ARLAITAN”
| = mﬁmmqmwm “mmmqﬂmmu” dutlyuaziuanansalanigsin
NAa1N Table 5 meﬂumummaﬂ@vm‘wumiimmfmmimmimuummmwuwmmmfmi@mmqm
Tunzinauaaaiilenaneuauessieulauiafingans gandd 4.332uh Lu'amﬂmumqmzmwiuumamg
dnaansitasi] ‘ﬁmmLﬁmﬁumwﬂﬁ:mﬁﬁmﬁuiﬁimmwﬁ;mﬁﬁ@mmﬁ;mwﬂuﬂﬁymmeﬁﬂ@ﬂmmﬁ@‘[@m
amilenanauaueIAaIINIAING gendn 2.336 win Weilauiumedszadiliinieiuddnnansideal



ANIANTINHATWIZABNINGT 165

fautlsngnAneananannisaanestiun nenuwiuaNAnuazidlawaznsaanzmENIIRIFNge Nen
MulaNN8995 lWgNUIMZA AN UASTA

agllaiduanusuaziIansalng

maﬁmmzﬁﬂ@ﬁﬁﬁ"ﬁ%waﬁwaﬁi@mimmu@w@wmﬂizmm'@Lme\immﬁﬂw‘Tam%mﬁ NATE
Wud1 1) ﬂ@ﬁﬂﬁﬁﬁw%waﬁuLme\imfrﬁwﬁﬂmiﬂizmﬁLﬂué’umwﬁifaimmﬁifgmuﬁuﬁﬁumm un
Auanauaealan uazaNdNRuisznIelanIuaTITLLNA 2) fadefiiananatuuuanani g
sedalann 1éun nanaiugrivedlulszanlan meﬁ@ﬂmﬁmmiam mawmﬂﬂ‘lmmwﬁ'mﬁu‘i@m
m@mmmnumammmwmwaﬂ@vmmmmwummmq mnmmmnu‘i@muwhmﬁﬂ@m waz 3) ﬁfﬁﬂ‘ﬁﬁ
angnanuuumensaiuniazedananisal laun mimuummmwuwmumﬂqmmu wazAUE AL
ml,mlLﬂum@ﬂﬁw‘lﬁammqmmmiﬁnmimmwmu Zunnlidinieiud uazanumauazidnlauilade
zﬁﬂﬁtyﬁﬂiw’jum@mmu@wiaLmewmmm”g‘%\imu FaganAdaey QTN (2545) findn297 ImeLIALe
mﬂawwﬂuuﬁi@m;ﬁ aannszuaunsatingdas 3 nszuounig Il 1) nszununisiug 2) nezuaunisaany
FuazarnAnuazidnla waz 3) NITUAUNITUAAILENIITENITNILAURY UAZADARAREIALNGH])28Y Reeder
(1971) a3 uradinenaginvesuystiilsznandan 1) AruAaiiu 2) ersund vite Anafan 3) n1aneezi
wofinssuuaz 4) noRnssufiuaasaanyiianianatauas

HANNIIATIZINNIABLAUBITEIT U sEaesaLuIMINsa RN AN 8995 Ingldn1sawmaziannis
TaaaAnduanaliiiiuidadesinge ‘ﬁﬁ%m%‘wam’@ﬂwim‘umuﬂwﬂ\imﬂizm’lum@mmwmmmm%g%\i 3
Hannuanseiulueazigen %\‘m’]‘a‘ﬁ’]Lﬁuﬂ@ﬂmiﬁrﬁ?"aLLu'JV]’NM?"ﬂIﬂﬁ\iﬂ’]ﬂ@\iﬂ’]ﬂ%ﬁ Arg iR NE Ary L
fladefanang fail

1) WM NN MUALAANATES AN TN sUssiTusunmedelaun A luig
ANATRIIALLANTIA miLﬁuLLmumu/ﬁqmiumsmL@?mﬁﬂixﬁuiﬁmqﬂizmLﬁmmmﬁmmuﬁﬂ@dﬁ
T@m%mﬁﬁmmﬁuﬁuﬁ‘ﬁui:uuﬁmﬂzjmﬁw:m wazidnfyAensdudsunsiiupaudnuazidnladnlaun
BsAnIAsiABANAIN meumifﬂﬂ'wéﬂummﬁﬂoﬁ"u’l,ﬁﬁmiﬂ\iﬁﬂﬁng%ﬁqﬁuﬁ@%’@ﬁwumhmiw%ﬂﬁ
Taundsafat19a3ededade nadesiueudsaues Stacey and Leatherwood (1997),Baird and Beasley
(2005),Parra et al. (2002) uwaz Parra et al. (2006) ﬁiﬁmuﬂLLu:ﬁhma‘ﬁmm‘ﬂmmﬂmmmiﬁumm
Tanndsn anadseme |y Ina duwan Doewn deds allf sune Waltud seamsay s
festeanlulssimAdesns wazeaaimsiae Hﬁmﬂﬁmmmiﬁ’mumﬁuﬁﬁjummm\mzmLﬁﬂimmﬁmﬁLLﬁfJ
(Parra et al., 2002; Parra et al., 2006; Jefferson et al., 2009; Hoyt, 2012)

2) wwmnansihsedslannigasdadiulinuiuasdeyatinans g FeaiidnAtySemusniy
6un mir;muﬁuﬁ:ﬁumw@\ﬂ@m%mﬁimL@Wﬂzsluzg'uﬁﬂm@mummmmau‘uu'ﬁ' nsdagsniinnIneng
ﬁ’uéﬁlu (f”Tq‘Luqmuﬁ%u@ﬂsgmu) Aeafulaungsamuniy maﬁmé?wjuiuw:mmumﬁnmL‘ﬁ'@ﬂ@:mﬂmm
ﬁuﬁﬁmmmi@m warlandmniudnimeladiedenlisnsnsomelaluinlalageramdelsamontnmis
Tnsvien] Aeeeulail lugtunuansafividanfauuenidy mm’aL@?ﬂﬁ@”mLﬂumﬁ”mgmmiﬁﬂumﬂu%uﬂimu
Anwifudunenananufuasdeyatnnassinaiouds psfiniadisdilanetnaadinane funiddures
Kreb (2005),Parra et al. (2006),Beasley (2007),Dove (2009)as Beasley (2013) Hﬁﬁﬂmummxlﬁwﬁm%
prafimatihseilugasssndemaAsuuassunaesssanstasnuazdamiaddsuuasaninndelion
Iasunsiiataferacian L‘W"aL‘fluma‘mﬁmﬁﬁmuﬂa‘mna‘*’umiamﬁmﬁ‘ﬁ'ﬁqﬁﬂﬂﬁ%@;mﬁuﬁ:u@ﬂ@fmﬁ



166 2741 NERATNTTABHNAN

9UARUe4 Baird et al. (2005) 154 i lgisTiunsfanusranstann AlEFUHANTENLAIN AN T Y0
g1lszaantinesainiane

3) wwInensaiauniaztedanmanisilanasa ‘luuquwﬁmm%ﬁmﬂﬁumﬁzqLLmmmﬁuﬁ'
rﬁjum‘m‘i@m%mﬁlummmummmﬁ'ﬁmwa %qﬂmmmmiﬂﬁmL@uﬂnmummmﬁuﬁﬁummmmﬁm%uﬁ
dszwmeiunen aulailifis Buks uavaasnside (Stacey and Leatherwood, 1997; Parra, et al., 2002; Baird
and Beasley, 2005; Parra, et al., 2006;Sutaria, 2009) uazpasiiunslddeyaiieai “ﬁ%’iﬂ@fmﬁmu”
‘ﬁll,ﬂuﬁﬂ@ﬂmmiﬂiamﬁmﬁum%u AAAARINLNIUASET8 Kreband Rukman(2009) waz Murphy et al.

'
al

(2009) Aiszydntloyurin@eangua Wuduanausalanidsn lulssmesulatifouasunaide

nmRnssulsenA
muﬁﬁﬂﬁiﬁ%unmﬁumumﬂ@umﬂ”lﬁwﬁmmﬁﬂmmmuﬂ?uﬁ P00 UAMTNTULSENY
uwazansnayiniflandsninuumaNmIg LL@z;ﬁwm&iﬁqmmmm%ﬂuﬁmmmEﬁa%ﬁaﬁmmmmLmzﬁwf?ﬂ
finge AlFanadaawdeluniedalssquiaiiaatiu uaslfirnusanidelunsneuuiuaeuniaesniside
pXatifluatneg

LaN&19a1984

nO®N ANAAT. 2535, AFAnENNIsANEA. ngamne: 1139816, 566 .

e §2970UAS. 2542, AsAnansilyl, (ﬁuﬁﬂ%ﬂﬁl 4) NJUNNY: ENBIANEN.244 U,

Ans Aaeles. 2549. nsuninszane1aslan@aan (Orcaella brevirostris) lnzieanuasan. nssyauRannistsyas Uszant) 2549,
natlszsaniuguitannnadizsavinedans fuseni@adld, 57l 25-27 fusnen 2549, Faetlszgansanlszas. wih 33-34.

Ang Hories uavAsgild goumilsnns. 2545, Tann8AalunziaauasIan. M3aINeLlsea. n.e-p.A. 2554, 55(5). Mt 437-441.

yoysranAaBaniqna. 2549. AN, (Rusiaded 4) ngamwer: auesllesnif 512 w.

qana weianufiy. 2545, UNIANN9RAAMeN UTNTW. NN EMERILNITNA. 192 1.

fum admd fina Aunadty uavgun Lﬁ@qa, 2551, MIunInszaneuazaimenlan@an (orcaella breviroustris) lunziaauasaan.
AN LN N TNITAUAA TN LAY, NINTENENNTNIMEAUAZNEEN. NIINTNMINENNIBTTHTPUAL RS
wanden. lendnsiTnnsetiuf 25/2551.

@uﬁﬁﬂﬁwmmmwmmLLmsﬂmEﬁamﬂmmmN. 25654 UL HlANNEMIA IWniaaILATAN. NEMENENIMAUAZ IS,
NIEMIENENIs TN RLAL R IAdE

Baird, I. G., and Beasley, I. L. 2005. Irrawaddy dolphin Orcaella brevirostris in the Cambodian Mekong River: an initial
survey. Oryx, 39(03), 301-310.

Beasley I., S. Choorak and N. Piwpong. 2002. Status of Irrawaddy dolphins Orcaella brevirostris in Songkla Lake, Southern Thailand.
Bull. Zool. 10: 75-83.

Beasley, I. L. 2007. Conservation of the Irrawaddy dolphin, Orcaella brevirostris (Owen in Gray, 1866) in the Mekong River:
biological and social considerations influencing management (Doctoral dissertation, James Cook University). 427 p.

Beasley, I., Pollock, K., Jefferson, T. A., Arnold, P., Morse, L., Yim, S., and Marsh, H. 2013. Likely future extirpation of another
Asian river dolphin: The critically endangered population of the Irrawaddy dolphin in the Mekong River is small and
declining. Marine Mammal Science, 29(3), E226-E252.

Brian D. S., Bipani, S., Nitikorn, P., Somserm, C. and W. Koed Poem. 2004. Can Irrawaddy dolphins Oracaella breviroustis survive
in Songkhla Lake, Thailand?. Nat Hist. Bull. Siam. Soc., 52(2), 181-193.

Brian D. Smith, Robert G. Shore and Alvin Lopez. 2007. Status and conservation of freshwater populations of Irrawaddy dolphins.
Working Paper No.31. May 2007. ISSN 1530-4426.



ANIANTINHATWIZABNINGT 167

Dove, V. 2009. Mortality investigation of the Mekong Irrawaddy River dolphin (Orcaella brevirostris) in Cambodia based on
necropsy sample analysis. World Wild. Fund Tech. Rep, 1-72.

Hoyt, E. 2012. Marine Protected Areas for Whales, Dolphins and Porpoises: A world handbook for cetacean habitat conservation
and planning.London and Washington: Routledge. 492 p.

Jefferson, T. A., Hung, S. K., and Wursig, B. 2009. Protecting small cetaceans from coastal development: Impact assessment and
mitigation experience in Hong Kong. Marine Policy, 33(2), 305-311.

Kannan, K., Ramu, K., Kajiwara, N., Sinha, R. K., and Tanabe, S. 2005. Organochlorine pesticides, polychlorinated biphenyls, and
polybrominated diphenyl ethers in Irrawaddy dolphins from India. Archives of Environmental Contamination and
Toxicology, 49(3), 415-420.

Kreb, D. 2005. Conservation management of small core areas: key to survival of a critically endangered population of Irrawaddy
river dolphins Orcaella brevirostris in Indonesia. Oryx, 39(02), 178-188.

Kreb, D., and Rukman, D. 2009. Study of the Irrawaddy dolphin population in Sesayap river, East Kalimantan and recommendations
for its conservation. Final report for July, August and November Surveys. 17 p.

Murphy, T. P., Irvine, K. N., Sampson, M., Guo, J., and Parr, T. 2009. Mercury contamination along the Mekong River,
Cambodia. Asian Journal of Water, Environment and Pollution, 6(1), 1-9.

Parra, G. J., Azuma, C., Preen, A. R., Corkeron, P. J., and Marsh, H. 2002. Distribution of Irrawaddy dolphins, Orcaella brevirostris,
in Australian waters.Raffles Bulletin of Zoology, (Supplement 10), 141-154.

Parra, G. J., Schick, R., and J. Corkeron, P. 2006. Spatial distribution and environmental correlates of Australian snubfin and
Indo-Pacific humpback dolphins. Ecography, 29(3), 396-406.

Reeder, W. W. 1971. Partial Theory form the 25 Years Research Program on Objective Factor is Believes and Social Action. New
York: Minigraph. 157 p.

Stacey, P. J., and Leatherwood, S. 1997. The Irrawaddy dolphin, Orcaella brevirostris: a summary of current knowledge and
recommendations for conservation action. Asian Marine Biology, 14, 195-214.

Sutaria, D. 2009. Species conservation in a complex socio-ecological system: Irrawaddy dolphins, Orcaella brevirostris in Chilika
Lagoon, India (Doctoral dissertation, James Cook University). 275 p.

Sutaria, D., and Marsh, H. 2011. Abundance estimates of Irrawaddy dolphins in Chilika Lagoon, India, using photo-identification
based mark-recapture methods. Marine Mammal Science, 27(4), E338-E348.

Whitty, T. S. 2016. Multi-methods approach to characterizing the magnitude, impact, and spatial risk of Irrawaddy dolphin
(Orcaella brevirostris) bycatch in small-scale fisheries in Malampaya Sound, Philippines. Marine Mammal Science, 32(23),
1022-1043.






UANLNUNLASNITIATUNAURLIY

WANLNOUH

a

1. UNANNNAUNBNTRANNA AN IA1TINHATNITABNNAN FBIHIUNIIRANI0U (peer reviewed) Taafnsanniqe
atatien 2 vy Aanvianneuan waznieluanii wsanauenaniuianun
2. nmsagunanisdssiiuazuda i inusiuaiunaunialy 2 heuw Tnanesussaninisazlifufiansnsuaiy

Ay o - oy o e P
Aladluldmavdninoeinssrauseluiieasminiluan s sinEnsnszaaungd

ANUITNSURARNNA
s ¥

119ANTINEATNIZAAUNANSURANNALNANNATL AT LN ANATINNTEN NIRRT UN19NNTNE AN T LA AR AN
Tuansansvizeniiadeduuinan

G b L™
msLaFENAuRLL
fueriudeasin snuaulsidiu 10 wi Imﬂwuwmﬂ‘iﬂmnmiuimmwmmm (Microsoft Word for Windows) taaffu
2007 vi38 XP #7e Lqmmuiumm Tnerldgtuuunansitdu Cordia New Windutaetiy anidu m@ﬂmw,ﬂuamam:rm Iildgtuuy
Aol Symbol Winias
v o 1% a a - . Y. £ & A o
JuAnszAEsualiy Mnszamaunn A4 8112 Auiuuy Portrait TaasiaAutinnszane i 16K visanvualesawin

v
a

71/4*101/4 13 dauszazaey (Margins) A9il FuULL (Top) 1 89 A1uand (Bottom) 0.75 19 fudne (Left) 1 83 #11191 (Right)

v
a

0.75 1 aauiunszan (Gutter) lifasldrn Gutter ¥7a 0 19 Wiangzant (Header) 0.5 #a 7inainsean (Footer) 0.5 19

Wadanan AasiSaemasALATE

1. daides: RYTAVULUIBIWIN ﬁ%ﬂmmimmm:mmﬁmqw Seiresusiaznimilanuendluiiu 2 ussin e
ifldwaus Cordia New 211# 16 points Wxtifauun (Bold) nuunszaziineussia dudAiuyiuauauin 18 points wazan liag)
Aananantinnszan mﬂﬁﬁqﬁﬂmﬁLﬂuﬁmﬁﬂwnﬂmﬁw@uﬁ Symbol 4117 12 points WorunafsnEs N FURa SNl
ussvintiy

2. Sefiluuazang | \u 1 uasvinanndaesnimsange WdTaiunm nauaznmdanneliasyna uazies
ldiFsern duuuusFuiaes (endnds) dafulifausanalirsunnau Sadidautiuunlfldweus Cordia New 1un
12 points ANWAINUT AUUATZAZANILITINALTIUANLULANTUNA 12 points AATATALUINURININNTZANE

nsuwnsnidsastalflduuy andusareniugs lnaldWausduuy Cordia New 111m 12 points MMUUATZEIZUINLITINA
Wy Aruduauaung 12 points wazdpdamnudnvaudiaaasutinngsans

3. UNAnga (Abstract) : ﬁﬁqmmimu@:mmﬁmqw TnegugaaunAnganim nenouudaaemudaeundatante
fang

AN “UnAnga” uaz “Abstract” W ldWaus Cordia New auna 16 points UWASRNWAINUW NUUATzzvineLssinlu
AlLLALIUA 18 points Safananauthnszany

fauilevaesiaundnde mmmiwmmwmmmnqﬂ 1 ldWaus Cordia New 21 14 points AMUATZALUS
ueaviaLu AuUueUIUIA 16 points LazLssAusNestentinfiEesmmnean 0.5 #r uazdndenanuluusazteninuuy
foradnrey nfifadnuei fudydnunidesnesnin Wldnewus Symbol 1w1a 12 points 1aerATIWALFAENEsALlY
ussvintiu LmAngelainasiiu 300 An

ANANATY (Keywords): THfiuWRaandauaasLnAntiauas Abstract feududaureaiiom aaniensndn ”ﬁy‘ﬁ'lﬁm%’m
ALUNANATUIL 5 A1 MNaus Cordia New 21418 14 points

4. e (Text) : UsznauAaedIusing A A0 gUnInluadsnie wan1ImAaeuaziansnl agnan1maay
AnAnsaulsznd Lazianansenaas

A gUnsnluazdings ua Aansniua gl uazienansdneds nuunlifldweus Cordia New auim 16 points WaWEn
U NUUATZEZNeUIITALTUATLLLALIWA 18 points Fpnananamtinnszae

douseatevndeninluusiazeonti saunlildweus Cordia New 1un 14 points NuuATEEZULIIALTW



AuuuNel 2WIA 16 points vssiausnaeusatantihlidacdnumiennn 0.5 e uasdadaruusiartentiuudeninudn
981 (Justified) Fudauuunszatauwuylng (Thai distribute) Tnenfnam mﬂﬁﬁqﬁﬂmﬁLﬂuz&yﬁﬂwniﬁmj”ﬂmﬂ?ﬂiﬁi"ﬁmuﬁ
Symbol 211 12 points #iaIUA FasnusRinAusenEsaulLssinAER Y

41 A1 (Introduction) : Lﬁ@n@hf;ﬁﬂjrym ‘17|'3J’1 d"mqﬂi:mﬁmﬁ%ﬂ BALIINTNNNTATIALANANT (Literature review)
fagl

4.2 gunsnfuaziznng (Materials and Methods) : a3uneifiaafiieiasiienasqnsafiidlunmenas Tnelifasrsy
winenaueniude e3unefedinnsfilinaaes elfdeududouaentu lidewensade

4.3 uANMIMAABILAYAANID] (Results and Discussion) : lunslauana1ean1siag Asasug lliunisldmsa
nawl vlanmiszneuniseRinsuazinaueluguuusesdeadiwindu uazfasnussng 7 W A9 nanuaznn feadu
mmﬁmqmvﬁ&u Ineildwaus Cordia New 1110 14 points ANuuAszezsinausssia 1y Auiueu 111a 16 points viatiasndn
mﬂﬁﬁqﬁ”ﬂmﬁ'Lﬁuﬁmﬁﬂmﬂﬁﬁﬂ@uﬁ Symbol ARamAwnTLfEnEsauluusindy lunsdeunanimeaedlifinnsiansal
uamaug lusae

4.4 a1 (Summary) : lunnstiaansedAnyuarilszandneuaesnaniside pnasuiudelauauzLaz LI eTiaztin
T = Teene]

4.5 ARANTINLUTENA (Acknowledgements) : anailvize laiilA Lo Lﬂumnmmmﬁmﬂuamudﬁﬁﬁmmﬁﬂlﬁmuﬁfﬁ”ﬂ
waznswsaNenansqansllsans wiillAdudsnminnuddasae

4.6 @NANTE198N (Literature cited) : nsdreBaenansiuiedadlderndouast (name-and-year system) 1 auA1
(2536) $1ENTUIN... 934 ... (RANT LAY AANAR, 2536)

Tunsdidunmdingeianiels q Adeudaamensenimdaingy Iddeanallunmsannuudanugan aa.
1% Jackson (1967) .. %78 ... (Murashige and Skoog, 1962)

°luﬂiaiﬂ7{ﬁe§l,wi\1§?qmi 3 AUl S uazAnL 1 AN UATADLE (2530) .. Ve .. (AR LATANLE, 2530) filundange
visanele 7 *7'1'ﬁﬁuﬁqaﬁqﬁﬂmmmﬁanqﬂm% et al. slaVNEEUsNALLIN 19U Schaad et al. (1992) ¥i38 ... (Schaad et al., 1992)
wazlilddansunnauluydianaisdisdeing das

unyflenansdneds felingeginaes fvualildwenss Cordia New 1unm 12 points fuuaszazvinsussiinu
AR 21A 13 points N1sRNRLananrensaauAazau liRiuwLuLvTihaee Tnaussinusnaasanansensaaunazaiu THnuw
Fraeudiareatin daussiniivasteserity IHEeudiuinieen 0.5 51 uazdndennuusazdentiuuudensd@nde
FndauuLnszans wnisasnusiiiludoydneaidesnusnan Wldweus Symbol 117 10 points Vet AUGEnHsaLlY
ussvintiu

NM5FENANALLBNANIE9EY ‘Lﬁﬁmﬁqﬁm@ﬂmﬁwaﬁLﬂummim%ud@uu@mmﬁqammﬁmqwﬁﬂmmﬁluj

o

warlifaalduuneaviinnein WuanauanizienansitinnngnedsluilaFeariniu TnaGeaansusail
v = A Y o e oo 4 v I
nansdnsaaniduniunlng WEesmNadusnesfauInesde wazniNdantl w.e. NARN
Y o A o = A o ° o o o = ¥ = v a ° o
rwnansgedenidunmdanguvianimau WiEseuasudnussousnesdesna (rnaraauliFedniuandv)

wazmusaet a.a. ARANA irunTlvsigaainandiu)

NI AL ULANFITDI19D

1. R1USUNTAT

2Msssm i Ing

d .o S . Y I 444 vl b md

Tasi Faana Tas Teana (14 uay Autegaiing) U w.a. TeFes. 8013419 (Maedadnd). Ta: wi.
MFANTNIEIDINGHUTANHIDY

= o o = = o o = & & P o A 9 e A A
Taana, SNIFUINLOITAUIN. TANAW., SNHIFUINTRTaUIN. Tana. Taana. (1 and Autegaiing) T a.A. TaiFes.

dl S/dl 1 v a =) dl £
da919417 (lTetain). U7: wrn.

ANg AT LAz AANAR AUWIEAS. 2536. drqinsaudnaning. 2. Ane. . 26: 80-87.
Tekrony, D.M., D.B. Egliand A.D. Philips. 1980. Effect of field weathering on the viability and vigor of soybean seeds. Agron.
J. 72: 749-753.



	1-6-59-อิทธิพล-ผลของปุ๋ยพืชสดและปุ๋ยหมักมูลไส้เดือนต่อสมบัติทางเคมีของดินและการเจริญเติบโตของแก่น
	2-4-59-วัลย์ลิกา-ปัจจัยที่มีผลต่อการยอมรับนวัตกรรมการผลิตข้าวไรซ์เบอรี่
	3-49-58-ชฎากัลป์-ความหลากหลายของเห็ดป่าและราขนาดใหญ่ บริเวณวัดป่านันทวันฯ
	4-19-59-ฐิติภัทร-ความคิดเห็นของเกษตรกรที่มีต่อการใช้เชื้อราไตรโคเดอร์มา ควบคุมโรคที่เกิดจากเชื้อ
	5-63-58-สืบตระกูล-ปัจจัยที่มีผลต่อปริมาณแร่ธาตุในรำข้าวที่ผ่านการสกัดไขมัน
	6-18-59-ศิริวรรณ-ความคิดเห็นของเกษตรกรต่อเทคโนโลยีการกรีดยางของการยางแห่งประเทศไทย
	7-21-59-สุริยสิทธิ์-ศักยภาพของสารสกัดชุมเห็ดเทศ (Cassia alata L.)
	8-22-59-บทความเรื่อง การพัฒนากระบวนการเรียนรู้แบบมีส่วนร่วมในวิชาเกษตรฯ new
	9-36-59-จิระพงศ์-การใช้ไข่น้ำ (Wolffia globosa) NEW
	10-13-59-สยาม-การศึกษาพฤติกรรมการกินอาหารและการเจริญเติบโตของหอยหอม
	11-12-59-อุษาวดี-สมบัติของฉนวนความร้อน
	12-26-59-ปทุมมา-สถานการณ์การผลิตรายการโทรทัศน์ทางการเกษตรไทยในระบบทีวีดิจิทัล
	13-16-59-นัดดา-บทความการศึกษาสภาพการปลูกพืชเสริมรายได้ในสวนยางพารา
	14-25-59-นภัสร-ความคิดเห็นของเกษตรกรที่มีต่อการปลูกผักหวานป่า
	15-26-59-วชิระ-ปัจจัยที่มึความสัมพันธ์ต่อการตัดสินใจสินค้าเกษตรปลอดสารพิษของผู้บริโภคร้านโกลเด้น
	16-42-58-รภัสสา-การคัดเลือกมะละกอสายพันธุ์ อาร์ เอ็ม ยู เพื่อการบริโภคผลดิบและความทนทานต่อ
	17-23-59-พิไลวรรณ-ปัจจัยที่มีอิทธิพลต่อการตอบสนองของชาวประมงลุ่มน้ำทะเลสาบสงขลาที่มีต่อ


 
 
    
   HistoryItem_V1
   InsertBlanks
        
     Where: after current page
     Number of pages: 1
     same as current
      

        
     1
     1
     1
     562
     276
            
       CurrentAVDoc
          

     SameAsCur
     AfterCur
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0c
     Quite Imposing Plus 2
     1
      

   1
  

    
   HistoryItem_V1
   Nup
        
     Trim unused space from sheets: no
     Allow pages to be scaled: yes
     Margins and crop marks: none
     Sheet size: 7.559 x 10.630 inches / 192.0 x 270.0 mm
     Sheet orientation: tall
     Scale by 92.00 %
     Align: centre
      

        
     0.0000
     2.8346
     2.8346
     0
     Corners
     0.3005
     ToFit
     1
     1
     0.9200
     0
     0 
     1
     0.0000
     0
            
       D:20170320103751
       765.3543
       192-270
       Blank
       544.2520
          

     Tall
     663
     322
    
    
     0.0000
     C
     0
            
       CurrentAVDoc
          

     0.0000
     0
     2
     0
     1
     0 
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0c
     Quite Imposing Plus 2
     1
      

   1
  

 HistoryList_V1
 qi2base





