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Weed Selection for Phytoremediation of Fluoranthene
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Using food crop in phytoremediation increased concern about pollutant biomagnification
along food chain. The efficiency of weed to be used in fluoranthene phytoremediation was studied.
Three weeds, Cyperus rotundus, Phyllanthus niruri and Gomphrena celosioides, were planted in 200
mg/kg fluoranthene-contaminated soil for 30 days, growth and fluoranthene remaining in soil were
compared. The results showed that fluoranthene was not toxic to shoot growth of 3 weeds but
decrease root fresh weight and dry weight of C. rotundus and G. celosioides 58-67 and 61%,
respectively, when compared with plant growing in non-contaminated soil. Fluoranthene did not
affected to chlorophyll content of C. rotundus and G. celosioides but decreased chlorophyll B and
total chlorophyll of P. niruri 34.8 and 20.2%, respectively, when compared with plant growing in non-
contaminated soil. However, only C. rotundus could decrease fluoranthene content in soil more than
non-planted soil after 30 days. The fluoranthene remaining in C. rotundus-planted soil was 58.2%
while fluoranthene remaining in non-planted soil was 62.6% but they were not different significantly.
Fluoranthene was toxic to chlorophyll content of P. niruri but was toxic to root fresh weight and dry
weight of C. rotundus and G. celosioides. The selection of weeds which were better tolerant to

fluoranthene than these 3 plants should be done in the future.

Keywords: phytoremediation, polycyclic aromatic hydrocarbons, weed
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Figure 1 Growth of C. rotundus (left), P. niruri (central) and G. celosioides (right) in non-contaminated

and 200 mg/kg fluoranthene contaminated soil for 30 days

Abbrevation: C = non-contaminated soil, F= 200 mg/kg fluoranthene contaminated soil
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Table 1 Growth of 3 weeds in non-contaminated and 200 mg/kg fluoranthene contaminated soil for 30 days

Plant Shoot Root
Length (cm) Freshweight(g9) Dryweight(g) Length (cm) Freshweight(9) Dry weight (g)

C. rotundus
C 7.3£0.2 1.4+0.1 0.34+0.03 17.1+£1.3 0.9+0.2a 0.26+0.05a
F 7.5+0.4 1.4+0.2 0.34+0.06 14.0+1.2 0.3+0.0b 0.10+0.02b
P. niruri
C 24.5+2.7 1.7+0.3 0.50+0.09 8.5+1.1 0.9+0.3 0.23+0.08
F 24.6+2.2 2.7+0.8 0.68+0.21 9.2+0.6 0.8+0.1 0.20+0.04
G. celosioides
C 30.1+2.0 9.3+1.9 2.71+0.72 12.3+2.3 3.1+0.5a 0.99+0.21a
F 25.1+£2.3 55+1.4 1.37+0.29 7.7+1.1 1.3+0.3b 0.38+0.08b

*Different lower case letter shown significant difference (P<0.05) between non-contaminated and 200 mg/kg fluoranthene

contaminated soil. Abbrevation: C = non-contaminated soil, F= 200 mg/kg fluoranthene contaminated soil

Table 2 Chlorophyll content of 3 weeds in non-contaminated and 200 mg/kg fluoranthene

contaminated soil for 30 days

Plant Chlorophyll a Chlorophyll b Total chlorophyll
(mg/ml) (mg/ml) (mg/ml)

C. rotundus

C 29.2+0.4 25.8+5.1 55.0+5.2

F 29.5+0.4 15.1+0.6 44.6+0.8

P. niruri

C 27.8+0.1b 52.5+0.9a 80.3+0.9a

F 29.9+0.3a 34.2+2.6b 64.1+2.3b

G. celosioides

C 29.6+0.5 35.2+4.1 64.8+3.7

F 30.5+0.2 24.6+3.0 55.1+3.1

*Different lower case letter shown significant difference (P<0.05) between non-contaminated and 200 mg/kg fluoranthene

contaminated soil. Abbrevation: C = non-contaminated soil, F= 200 mg/kg fluoranthene contaminated soil
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Table 3 Percentage of fluoranthene remaining in 200 mg/kg fluoranthene contaminated soil planted

with each weed for 30 days

Plant %Remaining of fluoranthene
Non-plant 62.6+13.8

C. rotundus 58.2+8.5

P. niruri 63.6+4.8

G. celosioides 70.4+5.2
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Roles of Plant Growth Promoting Bacteria on Growth of Ornamental Plants
Grown in Anthracene-spiked Soil
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This study was performed to determine the ability of plant growth promoting bacteria
(Paenibacillus sp. BSRy.;, Streptomyces sp. SRF1, Streptomyces sp. St1 and Streptomyces sp. St8) to
stimulate growth of ornamental plants namely /mpatiens balsamina L., Tagetes erecta L. and
Crotalaria juncea L. grown in 200 mg/kg of anthracene-spiked soils. The results manifested that in the
absence of bacterial inoculum, . balsamina L., T. erecta L. and C. juncea L. grown normally in
unspiked soil and anthracene-spiked soil. Using the inoculum of all bacterial strains did not stimulate
shoot growth and root growth of . balsamina L., T.erecta L. and C. juncea L. grown in unspiked soil
and anthracene-spiked soil. Applications of bacterial inoculum exert different adverse effect on
growth of the plants. For example, Streptomyces sp. SRF1 decreased shoot length and shoot weight
of I. balsamina L. grown in unspiked soil and seed of /. balsamina L. did not germinate in anthracene-
spiked soil. Paenibacillus sp. BSR;; caused shoot length, shoot fresh weight, root length and root
fresh weight of C. juncea L. grown in anthracene-spiked soil was lower than that grown without
receiving any bacterial inoculum. Streptomyces sp. St1 and Streptomyces sp. St8 caused shoot length
of T. erecta L. grown in anthracene-spiked soil were lower than that without receiving any bacterial

inoculum.

Keywords: plant growth promoting bacteria, ornamental plant, anthracene
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msliunuaiiGernsunuiilivudeuasivivulou
wounsdu Tuvafinsduuuadise Streptomyces
sp. SRF1 nauvliAnug1igen Ymihanveswon
wazdndnuiavessonfisunaniiugnluduiilyl
JuideuneunsiFuiieniios 0.6 wu. 24.7 wn.
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Streptomyces sp. SRF1 (Table 2)

Table 1 Phosphate solubilization activity and indole-3-acetic acid production by each plant growth

promoting bacteria

Bacteria Phosphate

Indole-3-acetic acid (mg/l)

solubilization

Paenibacillus sp. BSR;_;)

10 days (24 hrs for

20 days (48 hrs for
Paenibacillus sp. BSR;.;)

Streptomyces sp. SRF1 -
Streptomyces sp. Stl +
Streptomyces sp. St8 +
Paenibacillus sp. BSR4 -

0.71+0.10a N.D.
1.68+0.32a 15.72+0.11a*
1.12+0.41a 8.81+2.12b*
1.87+0.27 5.66+1.19

Different lower-case letter denoted significant difference (P<0.05) between the different strain of Streptomyces in the same day.

The result of BSRy; was not compared because the growth time was different. * denote significant difference (P<0.05) of the

same strain between the different day, N.D. = not detected, + = can solubilize phosphate and - = cannot solubilize phosphate
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Table 2 Growth of Impatiens balsamina L. in unspiked soil and anthracene-spiked soil with or

without receiving each plant growth promoting bacteria

Treatment Shoot growth Root growth
Length Fresh weight Dry weight Length Freshweight Dry weight
(cm) (mg) (mg) (cm) (mg) (mg)
Unspiked soil
Distilled water 4.8+0.5da 110.7+20.0a  7.4+1.3a 2.7+0.46a 14.2+3.1a 1.3+0.29a
SRF1 0.6£0.12b  24.7+3.7b 1.6+0.2b 1.7+0.94a 4.5+0.8a 0.4+0.08a
Stl 3.8+3.75a 186.6t3.7a 12.4+0.2a 3.6+0.85a 8.8+1.8a 0.9+0.18a
St8 35+1.05a 103.2+29.7a  6.9+2.0a 2.2+1.12a 11.9+7.0a 1.2+0.70a
BSR,; 4.4+1.65a 136.6+54.9a  9.1+3.6a 1.9+0.66a 19.6+13.8a 2.0+1.38a
Anthracene
Distilled water 4.4+0.58a 108.4+17.4a  7.2+1.2a 3.5+0.41a 12.4+2.2a 1.1+£0.19a
SRF1 N.G. N.G. N.G. N.G. N.G. N.G.
Stl 2.0+1.15a 60.9+50.8a  4.1+3.43 1.6+1.55a 6.0+0.1a 0.5+0.01a
St8 2.0+0.85a 41.0+158a  2.7+1.0a 0.2+0.10a 2.6+0.1a 0.2+0.01a
BRS,; 4.4+0.05a 141.4+1.4a 9.4+0.1a 1.8+0.05a  11.8+0.2a 1.0+£0.02a
PAH ns ns ns ns ns ns
Bacteria ** ¥ * ns ns ns
PAH x Bacteria ns ns ns ns ns ns

Different lower-case letter denoted significant difference (P<0.05) between the different bacterial inoculum in the same soil.

*denote significant difference (P<0.05) of the same soil between the same bacterial inoculation, N.G. = not germinated

Wan1saaedly Table 3 wansliiuiinis
WutideuuafiSendvinlidwasensieiy e
vosnadesiafivgnluduibivuilounaziu
Fvudeunounnutuiy Tnspnueninn dwndnan
wagthunuisresnniundinnadesiivgnludiu
fundounarlivudouneuns@ulaiuansieiu
Tuvaziinisiesaiulnvsssennnbesiivgnludiu
livudounarbildsumiteuuaiiGevisldsuiute
WUATILSY Streptomyces  sp. SRF1  HA1u1An70
ArugaLen tindnanuaziindnuiiveseen
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YU ouwaunsidukazbila Surdanuafits o
@1 4.46 .

Table 3 Growth of Tagetes erecta L. in unspiked soil and anthracene-spiked soil with or without

receiving each plant growth promoting bacteria

Treatment Shoot growth

Root growth

Length Freshweight Dry weight Length Fresh weight Dry weight
(cm) (mg) (mg) (cm) (mg) (mg)

Unspiked soil
Distilled water  4.84+0.36a 33.8+3.7a 3.4+0.4a 4.1+0.40a 5.2+0.6a 0.5+0.06a
SRF1 4.88+0.81a 27.8+4.3a 2.8+0.4a 4.0+0.41a 3.9+0.5a 0.4+0.05a
Stl 2.78+0.44b 22.9+1.9b 2.3+0.2b 2.5+0.50a 4.2+1.1a 0.4+0.11a
St8 2.38+0.28b 23.0+£3.6b 2.3+0.4b 2.6+0.40a 4.6+1.53 0.6+0.16a
BSRi 2.85+0.05b 17.6+0.1b 1.9+0.1b 2.4+0.05a 2.8+0.2a 0.3+£0.02a
Anthracene
Distilled water  4.46+0.36a 24.0+2.6a 2.4+0.2a 2.6+0.34a 3.8+0.5a 0.3+0.06a
SRF1 3.48+0.94ab  19.8+3.6a 2.0+0.3a 2.7+0.67a 4.4+1.6a 0.5+0.17a
Stl 2.83+0.25b 16.8+2.3a 1.7+0.2a 2.2+0.59a 2.6x0.7a 0.3+£0.07a
St8 2.60+0.85b 17.0+5.4a 1.7+0.5a 2.0+1.18a 3.8+0.5a 0.4+0.11a
BSRi 3.39+0.37ab  22.0+3.8a 2.1+0.4a 1.9+0.59a 3.6+0.7a 0.4+0.07a
PAH ns ns ns ns ns ns
Bacteria ** * * ns ns ns
PAH x Bacteria ns ns ns ns ns ns

Different lower-case letter denoted significant difference (P<0.05) between the different bacterial inoculum in the same soil.

*denote significant difference (P<0.05) of the same soil between the same bacterial inoculation

HansnAaedlu Table 4 uanslfifiuindunan
Uaiftenasaiulaldmuunivisluiuilivudeu
wazvulounounsndu nmsduiidenuniiie
Streptomyces sp. Stl, Streptomyces sp. St8 uay
Paenibacillus sp. BSR, nduiuu il winan
wazthviinuiswesnUantosiivgnlufuiilaivudon

SIUTIANUENITIN UINTNEALALUINUNLAIVDITIN

Uaiiiog ﬁﬂqﬂiuﬁuﬁﬂuL%auﬁ’m’jﬁ’mmawaLﬁaa
Alailasuddouvailiseegadldoddaynisada
druinanuaztminudwessindunavediesd
WiiulsluaneihilesurideuuniiGe dAwiniu
639 un. uay 6.4 un. pwdy luvasiivminas
waztminuiesnUaiiiosiiasydulslufuily
JuideuuarlgsuimideuuniiBetinszming 17,3384
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Table 4 Growth of Crotalaria juncea L. in unspiked soil and anthracene-spiked soil with or without

receiving each plant growth promoting bacteria

Treatment Shoot growth

Root growth

Length Fresh weight
(cm) (mg)

Dry weight Length Freshweight  Dry weight
(mg) (cm) (mg) (mg)

Unspiked soil
Distilled water 12.5+0.57a 245.8+10.3a

14.5+0.6a 3.9+0.45a 63.9+7.5a 6.4+0.7a
17.3£1.5a* 3.5+0.62a 38.4+5.9b 3.8+0.6b
15.6+0.8a 3.7£0.66a 24.1+4.0b 2.4+0.4b
18.7+0.7a 2.4+0.22a 17.3+5.1b 1.8+0.5b
16.2+1.4a 3.3+0.55a 18.1+4.1b 2.2+0.4b

SRF1 9.7+0.88b  207.6+17.5ab
St1 11.1+0.65ab  234.8+11.5ab
St8 12.1+0.48a  223.8+8.3ab
BSRi 10.4+0.79b  195.1+17.1b
Anthracene

Distilled water 11.0+0.44a*  200.1+12.6a

13.4+£0.8a 4.7+0.93a  39.1+7.1a 3.9+0.7a
13.3+£1.7a% 25+0.39b  25.6+£3.7ab  2.6+0.4ab
13.4+1.4a 2.1+0.32b  19.0+4.6b 1.9+0.4b
15.2+2.6a 2.2+0.49b  16.5+3.6b 1.6+0.4b
14.8+2.4a 1.8+0.36b 21.2+10.2b  2.1+0.3b

SRF1 8.7+0.54b 132.9+17.5b*
St 8.2+0.37b*  133.8+13.7b*
St8 9.2+095ab*  151.8+25.7b
BSR4 8.8+0.69b 148.0+24.2b
PAH - *%
Bacteria ** *x
PAH x Bacteria ns ns

*

ns ns ns
ns * *% *%
ns ns ns ns

Different lower-case letter denoted significant difference (P<0.05) between the different bacterial inoculum in the same soil.

*denote significant difference (P<0.05) of the same soil between the same bacterial inoculation
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One hundred and forty isolates of Phytophthora infestans collected from naturally late blight
infected potato plants of different regions in Chiang Mai and Tak provinces were separately assessed
for their pathogenicity, virulence and aggressiveness as the objectives, on detached leaflets and tuber
discs of potato (Atlantic and Spunta cultivars) and detached leaflets of tomato (Delta and Seeda
cultivars). Pathogenicity, virulence and aggressiveness scored as infection frequency, disease severity
assessed on 1-5 grade scale and sporulation intensity, respectively, were evaluated on leaflets of four
cultivars of both hosts and on tuber discs of two cultivars of potato in a Completely Randomized
Design (CRD) with 6 replications. All 140 of the collected isolates were pathogenic to both hosts,
indicating that extreme host specification has not occurred. The potato isolates were more virulent on
potato than tomato but less aggressive on potato than tomato. In the experiments of potato tuber
disc, the results showed stronger virulence and aggressiveness on Atlantic cultivar than on Spunta
cultivar. The variation in virulence of P. infestans observed in the study indicated that the population
of P.infestans in Thailand comprises various isolates with low to high virulence potentials as
measured by disease severity assessment on detached leaflets of potato Atlantic cultivar and tomato

Seeda cultivar.

Keywords: Phytophthora infestans, late blight, virulence, aggressiveness, pathogenicity
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A1ua1au (Office of Agricultural Economics, 2018)
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Fuivgludssfudrenafiyaimauiainnisonsw
frefugiureadenanmnlsn (Fry, 2008) Audnuae
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2009; Blandon-Diaz et al., 2012; Harbaoui et al., 2013)
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waraniufisiminnin snnenunse suasilne
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Wuna 2 lus iletniiliAnnsUanUdesyales
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YPUINANIUNUI 0.5-0.8 Ful. UazuLTaNATIUNIY 2 Wug
Loun Wugmad (Delta) wasiugdnn (Seeda) lnevin
nsifiususinlungidomaifivuialndidsady
Tusduniedl 3-5 duainsen Andunzidemang
6-8 dUasi Aifinssaivlnunfnazsimainlsa
Sahanuazoialufinisassiia (4 Wug) fed
aven upwiuddquihnduiluideiivaeiniluges
\Wioannsiiterannisvaivesluges neutluld

Tuujuinssialy

miﬂgnﬁ?aﬁ P. infestans vulugesvasiiur3
wazuzBemaiiuanluandunastutiudis

n15Ugni¥e (plant inoculation) uuluges
fiwsogadendlunumizidende foavsusais
wuaesfiAILILLY 1x10° aued/ua. UTuns
10 lulasdns lagvieaasuuniuviodlu uSinudu
nanslu (Midrib) anevidanisugnideriinsualudie
ﬁﬁ'lmiﬂQﬂL%Iaﬂ']Siuﬂﬁﬁjuzﬁ%ﬂwﬁﬂ?ﬂﬂ%ﬁﬁﬁgﬂmqﬁ
18°0. Buiaan 7 Yu Tnevhnsugnideusazleleian
asuulu $1uau 6 61 (lu) desusits nismeaeuuw
Fusudfariaansitug UfoRnisludnumsiiiotu
1171 6 1 Fususe) dowugiuns



Journal of Agri. Research & Extension 36(2): 22-32

mﬁJizLﬁuﬂ'J'ma'mqm‘lun'm‘f]ul,%aa'lmq‘[sﬂ‘uaa
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Telaian fiildlunsvageusiuou 2 4ila usazuin
T 2 g nsismuaNUURnswuRe i
misUgnide udlithndufiiumstehdafivesaden
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guidmiunisinide uarlisweglumslinge

AuaINsalun1snelsa (Pathogenicity)
voudes P infestans Ussiuananailumsinie
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nedeUVE TS uanseImslsn wasduindouay
vodndruressuanlunsetulun il uan sdnuay
on1slsafesuIus e siiogefildlunisine
mevdsnmsUgnieasuuiiviiesns 7 u $ed38ns
fmnaumanaduauns
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fiuanadnuazeinislse
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AUFUL (Virulence) WuToN P, infestans
UizLﬁuim&J"’J’Wumﬂﬁuﬁmaqmmmmaﬁﬂimgwﬂa
TunSodutiunSlusunisiivinnsnenaUausaie
LIUADEVBIUTDT mwé’amnmiﬂqﬂﬁaawﬂu
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Lansdnwaizennslsarofudiveunve it fildly
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Fldlunismeass

ANHTULSIveseINsulluienaaeay wusla
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AUA19577 (Aggressiveness) VBT 837
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INSUNG (@UDIROMNT.9Y.) = A/B

Tnefl A = USinaaUesiinsatiusazuialdan
Haemocytometer
B - Muitve101n15uma (Lesion area)
fsngquuily (r3.am)
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Tnevideyalaelilusunsy R uasiUSeuliiey
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nan1sUsziiuauanunsalunisiduie
mmaiiﬂmaw??am P. infestans 971uu 140 Tolaian
FaLfusIusIm9n 6 ﬁwuaﬁuﬁﬂgﬂﬁuﬁﬂu%’wi’m
Boslmivazain vulugesfivnaasuveafunss
(Wugwenuaufnuasugayudl) wasuzilowne
(Wudinaduaziugian) AUanluinandu uansls
w1 Wes P. infestans ynlelwavannsnfnide
relsavuinnaaeviansiia (S1uru 4 Wugie)
Tnefnnudindegdlunsindeuufisnniugsening
Yovay 82.38-98.02 luruziinnuuussvenion
P. infestans #aUsz\ulF1NAMLTULTIVEI8INS
vufienaaey ehunmuduosazvesdndiuvesiiui

M5V ALFTNIVINITNYAT 36(2): 22-32
Tufinanisennisveslsadefiuiinanuavasly 19
Anadeffinuwannsiusgedidod1fynieada
serinstinuaviugity (Sevay 17.61-87.67) diuna
nsUssfiupnumusturesaleusuisunitufives
MSUNAT AR sIIAE et P, infestans
Tauanasiueg9dded Ay nsaifseninsuine
wagiug Yy Tneilaadeinfu 338.32, 267.55,
636.02 uay 514.96 @losro ns.9u. vosHuTLNAUY

v ¢ a

Tuvesiiuns (Husuenuaudnuaziusayud) uay
ugldaina (Wuginankagwugdn) aiud1au
wignusaUsdinldanuislelaanvendonisan
Judrwaudesay 30.36 veudesiianuainiiy
demnlelandlngjadvadeslulimnadisniuni

QzanInUszdiulanig Haemocytometer (Table 1)

Table 1 Comparison on pathogenicity, virulence and aggressiveness of 140 isolates

of Phytophthora infestans on potato and tomato leaflets after 7 days inoculation

Plant tissue Cultivar Pathogenicity, virulence and aggressiveness parameter :
Infection frequency Lesion area coverage Sporulation intensity
(%) (%) (spores/cmz)
Potato leaflet Atlantic 93.32b 87.67a 338.32c
Spunta 82.38¢ 76.44b 267.55d
Tomato leaflet Delta 98.02a 44.54c 636.02a
Seeda 92.99b 17.61d 514.96b

a
Within a data column, values followed the same letter are not significantly different (P=0.05) according to Duncan’s multiple

range test (DMRT). Values are means of six replications.

wansUszidiuauannsaluniaduide
auvalsArenon P, infestans $1uru 140 lelean
vutuTuNs wandliFudsanuanselunsinde
relsaveaden Tneflaufindesosar 100 fidads
YorazAuTULIRIIMIT AN T usE el d Ay

(%

NsadRsEninaiugLenLaudn (Sosay 41.30) uas
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Wugayusn (Segar 36.52) uazdauininveuton

P. infestans wanAiuee sl dBd Ay NIsatfsenIng

[

Wughenkaufnuariugayud fnunuiuydues

]

AUDLSIILUUNUNVDIDINITUNALYINAY 2,155.26
way 1,870.79 alasnons.ou.) Asandly Table 2
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peMTUsLAIULSNTeT P, infestans
11w 140 lelean uansliifiuinussnsvendes
P. Infestans fimsnszaneegludseiuannuguuss
SlevgniFestunlusiusfaiusuonuauiin Téun sedu
72 3 0uaz 5 Tneiideslunragsydu s1uau 3,5
34 waz 98 lolaian AUEIRY waLITAUAINTULT
Yoo suulunzilamanugdnn wanslmiudnis
nsgefaenton P. infestans TuaNUTULTITEAY

1,2, 3 kay 4 1neilyes1bukiarseau 318U 91

42, 5 wag 2 lalaian amuaidu fauanslu Figure 1
yennigmuige P infestans 31 49 lolaian
Fafndenelsauulufunfaiusuonuaufinuay
ausiluamusunseenssEiunl 5 ($evar 81-100)
fnnsnszaneialundasssduanuguusdusedud 1
2,3 uaz 4 9100 29, 18, 1 wae 1 leleian vsefn
Wuwindusevay 59.18, 36.73, 2.04 way 2.04 99
eossuu 49 lelean mudidy deugnieuuly
ugdamaiugdnn (lduansoyananisnaaeu)

Table 2 Comparison on pathogenicity, virulence and aggressiveness of 140 isolates

of Phytophthora infestans on potato tuber discs after 7 days inoculation

Plant tissue  Cultivar Pathogenicity, virulence and aggressiveness parameter’
Infection frequency Lesion area coverage  Sporulation intensity
(%) (%) (spores/cmz)
Potato disc  Atlantic 100a 41.30a 2,155.26a
Spunta 100a 36.52b 1,870.79b

a
Within a data column, values followed the same letter are not significantly different (P>0.05) according to Duncan’s multiple

range test (DMRT). Values are means of six replications.

120

100

91

80
60

40 a2

20 /

Number of isolate

Level of disease severity

......... Virulences of P. infestans
isolates on tomato cv. Seeda
__ Virulences of P. infestans is olates

on potato cv. Atlantic

Figure 1 Comparison of disease severity of inoculated potato cv. Atlanta and inoculated tomato

cv. Seeda leaflets under laboratory conditions by sporangia suspensions of 140 isolates

of Phytophthora infestans
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73.40-91.13, 71.04-88.75, 35.40-62.00 W&z 9.00-
27.40 muddu (Table 3) Inaios P. Infestans
Afvandualvawen TaadevesnuTuLTves
o nsvunzilemaRusinadiuazdnigafigaiile

) = U A v & a U
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Table 3 Comparison on virulence (lesion area coverage) of Phytophthora infestans (140 isolates)

collected from different regions in Chiang Mai and Tak provinces on potato and tomato

leaflets and potato tuber discs after 7 days inoculation

Location” Average of lesion area coverageb (%)
Potato leaflet Tomato leaflet Potato tuber disc

Atlantic Spunta Delta Seeda Atlantic Spunta
CM-Fa-1 86.00c 88.75a 39.25¢ 9.00d 37.75d 42.25a
CM-Ph-2 73.40d 86.40b 62.00a 27.40a 56.40a 39.00b
CM-SS-3 88.53b 75.92d 50.34b 15.84c 42.50bc 35.16¢
CM-SS-4 91.13a 71.0de 51.22b 18.83b 43.65b 35.96¢
CM-SS-5 87.40bc 76.42d 39.40c 18.60b 41.14c 40.0d4b
TK-PP-6 86.65¢ 78.75¢c 35.40d 16.35c 33.65e 29.20d

*Source of P. infestans isolates: Province CM = Chiang Mai and TK = Tak; District Fa = Fang, Ph = Phrao, SS = San Sai and

PP = Phob Phra; Sub-district 1 = San Sai, 2 = Long Khot, 3 = Chedee Mae Krua, 4 = Mae Faek Mai, 5 = Nong Han and 6 = Ruam Thai Pattana

® Within a data column, values followed the same letter are not significantly different (P = 0.05) according to Duncan’s multiple

range test (DMRT). Values are means of six replications.

N33ANEULTBSIT P. infestans 1agafe

s

seAuAINguLsIveseintsuuluiudFaius
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Uszrnadonlésiuau 12 ngu (Cluster) NAN1T
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091 P, infestans filsiAnugunssvesornsuuly
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28

sedU 5 (ngudl 9-12) T1uau 34 loleian (Sesas
24.29) uaz 98 lelwian (Fovaz 70.00) Mudfu B9
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funFsiusuenuauinisziu 4 uay 5 Anlusosas
94.29 vosUszrInTToTIenNA A uTuLTIveY
a1 sunluugWemanusdnn seau 1, 2, 3, wag 4
$1uu 85, 40, 5 uay 2 lelaian depadudesas
60.71, 28.57, 3.57 uay 1.43 109UsE¥1N51109
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Table 4 Clusters of 140 collected isolates of Phytophthora infestans classified by virulence (lesion

area coverage) parameter on potato leaflets cv. Atlantic and tomato leaflets cv. Seeda

Cluster  Lesion area coveragea Number  Percentage Isolate of P. infestans
Potato Tomato accession number
Atlantic Seeda

1 2 1 2 1.43 43,108

2 2 2 1 0.71 73

3 3 1 4 2.86 4, 39,42, 106

a4 3 2 1 0.71 8

5 4 1 27 19.29 5,28, 41, 45, 47, 50, 70, 72, 78, 101, 103, 104, 105,
107, 109, 110, 111, 112, 113, 114, 116, 117, 130, 133, 134,
135, 136

6 4 2 4 2.86 7,49, 58, 118

7 4 3 2 1.43 82, 138

8 4 4 1 0.71 9

9 5 1 58 41.43 1,2,3,6,10, 11, 12, 15, 17, 18, 19, 21, 22, 29, 30, 32,
35, 36, 37, 38, 40, 44, 46, 51, 52, 53, 54, 57, 59, 60, 66,
67, 68, 69, 76, 79, 80, 84, 86, 87, 95, 96, 97, 98, 99,
100, 102, 115, 122, 123, 124, 125, 126, 127, 128, 131,
137, 139

10 5 2 36 2571 13,14, 16, 20, 23, 24, 25, 26, 27, 31, 33, 34, 48, 55, 56,
61, 62,63, 64,65, 71,74, 75, 77, 81, 85, 89, 92, 93, 94,
119, 120, 121, 129, 132, 140

11 5 3 3 2.14 88, 90, 91

12 5 4 1 0.71 83

Total 140 100.0

a
group of lesion area coverage; 1 = 0-20%, 2 = 21-40%, 3 = 41-60%, 4 = 61-80% and 5 = 81-100%
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Mineralizaed Nitrogen and Organic Matter Changer in Soil Amended

with Crotalaria juncea L. Residues
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This research aims to study the nitrogen mineralization from different parts of Crotalaria
Jjuncea L. on changed soil organic matter and mineral nitrogen in different duration. The study was
Complete Randomized Design (CRD) with four replicates. Incubation experiment included six
treatments as follow; (T1) control and 5 residues i.e. the roots (T2), stems (T3), leaves (T4), flowers (T5)
and below and above-ground biomass, roots + stems + leaves + flowers (T6) of Crotalaria juncea L.
A 100 g soil sample was placed in the container with 1.6 g of plant residues (5,000 ¢ plant residue
per rai). A laboratory incubation experiment was conducted for 10, 20, 40, 60, 80, 100 and 120 days
under controlled conditions (25°C and 50 percent moisture of soil weight). The results showed that at
60 days, flowers, leaves and roots + stems + leaves + flowers of Crotalaria juncea L. displayed
continuous mineralization by releasing a maximum of 167.13, 79.13 and 66.89 mg kg-l, respectively.
At 80 days, maximum nitrogen mineralization of roots 44.12 mg kg_1 and stems 42.00 mg kg_1 were not
statistically significant. Based on nitrogen mineralization of Crotalaria juncea L. at 60 days, release
nitrogen content of plant residues equals to urea fertilizer around 45.37 kg. Using Crotalaria juncea L.
as green manure crop can increase the maximum organic matter content about 1,382.37 kg per rai.

However, total carbon and organic matter always changed, in contrast to nitrogen mineralization.

Keywords: nitrogen, mineralization, Crotalaria juncea L., Lampang soil series
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nmskiUeiies (Crotalaria juncea L) 1Ju
JofvanduisnsudeiinsufmunAfud sadule
inwasnsUgn el Tinudunienquaslulnsiay
ludu amelduurfanislduselenl uagniseysny
ua sy nensiuogadidu Tagld3slanau
fuvaifiedluszevesnnen Wleduleitesaanesiag
UanUdeglulnsiaueanunluglvesetiunidlulasiau
Toun wenluflon (NH,) waglumsn (NO;)
nszurunsiuesalaledu (Mineralization) Fa1dy
sUifirgaluldle nvsAnwinisuanvaeslulasiou
vasleiivandiulungagimseimlulasiaulugy
Tulmsiauianue wivsunadulasioudulng ol
aglusUvesdunidlulasiau undlulnsiauiiies 10
wWesiduiuiniu eglugUeliuvidlulasauiifivann
PlUlg1avug (Abbasi et al, 2015) msAnwMsUanuaae
Tulsswulugvuuuresdnmiiedalawdu Jaududn
madennilsfiaglideyaitadnvessnianidos
afluvdglulasiau dwsudeyalulddanslulasiau
Tufuwuuwiugn egnalsinululasiaulugudunsd
lulasiauazAoy) YanUasgeenu1ainiandunse
ogflusuiliduusslomdsofin Mattuegfuvansdade
leun szoznanfogluiu ssdusznoundiusine wos
% s Useneunmduedl gamniau USinaeandiau
mRarauaNURRuLAzYlnvaueyTan ity (Vahdat et al,
2011; Abera et al, 2012) Tnaannzszeznaniuiady
wilsidenasionszuiumslulasauiiiuesalawdy
vestandunidudazila osanauunniaves
93AUTENOUNINT ATV TANBUNIE W Anllu uay
N fauduiusidsauiunssuiunisiulasau
fTefalawwdu vIeanmuindeudndsnalily
sreznanlunisdesaasuazUanuaselulasiay
20NNUANANSAY (Abbasi et al., 2015)
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foymArAnTg (Sand) nseuds (Sil) uazeuna
Aumilen (Clay) 490, 340 wag 170 n/AN. MUAIAU
fiAanudunsa-ana (pH) Wiy 4.5 JUsunaudunid
A15uau (Organic carbon) wawBumieing (Organic
matter) 3.71 uag 6.40 n./nn. MNEIRU TUSU
Tulms@uiaovian 037 n/nn. A1 ON windu 10 SUSina
aiursSlulasiau (Mineral nitrogen) (NH, +NO; ) uag
dur3dlulpsiau (Organic nitrogen) 71.44 uay 29856
un./nn. muasu Susunameanesaiiduysylew
(Available phosphorus) 3 un./nn. TWuvades waalges
wazuwundiBoudiadnld (Extractable potassium,
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AUAIAY
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UALAATEIUVDIAUUBLTIDIEA FOUNIUAZLATIVOY
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Soest et al, 1991) @A uea (Folin and Denis, 1915)
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anunsathalassiUsInanSUsuildumUIne
sunIetng 9nnsendendnnisndunieingd
dunsdansveuidussAusynau 58 Wasidus (1SO
10694, 1995) thioyaiiliiinzsianunysusu
(ANOVA:; Analysis of Variance) laziUsguliguninu
uwansnsvesraelagis Tukey's Honest Significant
Difference (HSD)

NaN15ILLAZ ATl

sedUsTneUNsBatianndudludulaiiies

INMITATERaNTAn1edaadanndudiu
AUUDLNDINUIN wRazdlullesrussnauniedaadl
uANAN9AY (Table 1) d@uvssnendusunululnsiau
ﬁy’wmqqﬁqm 61.61 n./nn. \iesnlussuzesnaen
5meMsnandesluddiuvemendmsumiey
Anansenlumsasasde d@wlu sn+andu+lu+ aen
570 warduvesdy Susinalulasiauiomn 28,66,
2250, 9.93 uag 9.17 n./nN. ANEEU BRI LMEs
voslulasiaunainislanavdaudeiiios daulugun
s1ndruvesnenwazly Tuvazfivsuianisuau
favuanudgeiignludiuvessin 982 n/nn.
Wosnludiivieinanquindulalvigy Sadudu
Fiflansuvewdusnusznouduanidaninund s
voslassaiisganindudu uazaArfinuganitlusn
Taudwaiu FeliseeuuSinammsueu Wity 384.76
n./nn. (Tulaphitak et al., 2015)
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Table 1 Biochemical composition of different parts of Crotalaria juncea L.

Parts of Crotalaria juncea L. N C LG PP C/N LG/N
(gkg)  (gkg)  (gkg)  (mgkg)
Roots 9.93d 982.60a 242.25a 24.26e 99a 24a
Stems 9.17e 514.02b 173.75b 33.87d 56b 19b
Leaves 28.66b 453.39d 73.50d 83.15a 16d 3d
Flowers 61.61a 472.28c 65.25e 50.22c 8e le
Roots + stems + leaves + flowers  22.54c 427.10e 103.00c 55.15b 19c 5c
F-test * * * * * *
C.V. (%) 1.40 0.20 3.15 4.06 0.31 3.69

N = total nitrogen, C = total carbon, LG = lignin, PP = polyphenol

* Means with different letters in the same column indicate significant difference at P<0.05, HSD.

d1ua1Au aon U WazdlIu SIN+anfu+
Tu+nen dUSunamsusuanun 514.02, 472.28,
45339 way 427.10 n./nn. wuawu Ysunadniiu
NUA1EgAluAINYeIIIN 242 A/NN. LWULALIRY
Unaadueu iesmnidudiuiivaeBamqudidu
lailvidy Fefiandunazasveuluesrusenaundn
%qLLamﬁqmmLL%&Lstanmqa%’mjaﬂ:hziau?i'u
‘LJ’%mméﬂﬁuﬁwuqmﬁﬂumﬂhué’vﬁﬁu Faflsrwau
Usanauanilu 80.60 n./nn. (Tulaphitak et al, 2015)
Fifuirsinveiiesenadedddsvozinandesaans
11nnIsntaususiu egrelsiauilalndiAe ey
Usunadniulufivnszganguazivnsegadn
Jgeuliinaaniuegluge 171-252 n/nn. (Vahdat
et al, 2011) d@mdsunuaniuluadu sin+anu+
Tu+aen Tu wavaen JUSun 173.75, 103.00, 73.50 way
62.25 n./AN. MUFU USIalnaiuea wuegage
Tudruveslu 83.15 un/nn. onafiesanarsinail
ueagnaistuniiiofueyyadasefiinduain
nsEUIUMSAATIELEd wRnTuusaluile A
wuteanitUsuralndflueadifistonuluduse

(Mafongoya et al, 1998) WavuArS s (Abbasi et al, 2015)
FIUTN+ARU+LU+ABA ABN B9 LagsIn AUSUu
IwdHuea 55.15, 50.22, 33.87 uaz 24.26 un./nn.
AU A1 C/N wuAgegaludIuveesIn winiu 99
ganilusinlausnsdu defldn /N iindu 23
(Tulaphitak et al, 2015) uateeninlusingrilng
518971 O/N Wi 121 (Abbasi et al., 2015)
FohFunsnleiesendldszeznardosaaneiiingy
391INA @IUERU SIN+a1AU+lU+Aen TU Lay
pon 8 C/N Windu 56, 19, 16 Way 8 AUEIAU dIUA"
LG/N wusnsdiugegaludiuvessin winfu 24
TnalAgenuan LG/N 909913015188 J51897UA1
LG/N Wiy 21 (Vahdat et al, 2011) @uainu 510+
a1u+lu+aen U uazaen donsndiumnnu 19, 5, 3
LAY 1 MUANU INNHAIATIEYDIAUTENDUNIST AL
yostugudedios Fifuindwesnuasddudy
Judnddafieuaunsurumshlrsndivesalaiedu
iemniissiu ON waz LGN qqm’jﬂ%uehuﬁu Fasiu
ON  uag Lo/N  famduiusifsauiunssuiuns
lulpsiaufiiuesalawwdu (Abbasi et al, 2015)
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YDUTAS AL ULAAINSIULAUA UYL
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nszurun1sandudesldlulasiau Tnevnldiwad

St R

QAuvEaTdnd ON aglurae 4/1 fs 9/1 wasiwad
Y9IPAUNIERIWAT /N Useana 7/1 ymneaudn
UsgnaumeUunamesanivew 7 diuselulasiau
1 du iflesnnwadqaunisliassznauaiven
filfannsdesaanslunisadradussduszney
vouTadifips 1/3 voviwun Usnuansueudn 2/3
azgndavaasiduufianisveulasenled (CO,) lu
nszvaumamela Kaduemnsiiqdunioliiennsd

=

N gegalainasiiu 21/1 uwivnndlAgendng Fsenadl

D

anmpuranlufuiiviinaansvendiutu wied
Ysinalulasiauanas aun3dauasivenaiiunid
Lulasiaulugylumsnuazuenlufonunldly
psAUsEnoUYenYad uazildsumeglugudunid
lulasiauniunseuiunsduludlawdy (Brady, 1984)
danaliiluglwadinanauilusuiuedunsd

Tulasiauanas

Treatment

Figure 1 The mineral nitrogen contents from different parts of Crotalaria juncea L. during 120 day,

T1 = control, T2 = soil + roots, T3 = soil + stems, T4 = soil + leaves, T5 = soil + flowers,

T6 = soil + roots + stems + leaves + flowers, different letters indicate significant difference

at P<0.05, HSD.
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agnslsfnalugag 1020 Suusn Aufivuse
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Figure 2

The mineralized nitrogen contents from different parts of Crotalaria juncea L. during 120 day,

T2 = soil + roots, T3 = soil + stems, T4 = soil + leaves, T5 = soil + flowers, T6 = soil + roots

+ stems + leaves + flowers, se = standard errors

Different letters indicate significant difference at P<0.05, HSD.
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Figure 3 The total carbon (a) and organic matter (b) contents from different parts of Crotalaria

Jjuncea L. during 120 day, T1 = control, T2 = soil + roots, T3 = soil + stems, T4 = soil +

leaves, T5 = soil + flowers, T6 = soil + roots + stems + leaves + flowers, se = standard errors

Different letters indicate significant difference and ns = not significant difference at P>0.05, HSD.
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The objective of the present study was investigated the effects of fermented pumpkin and
rice bran diet on growth performance and carcass quality in Thai native (Pradu Hang Dum) Chicken.
The fermentation process was conducted by using raw material of pumpkin (solid/liquid ratio, 2:1)
supplemented with 1.0% (w/v) of molasses, and 0.1 % (w/v) of ethanolic microbial consortium. The
consortium is the mixture of three groups of microorganism including cellulolytic fungi (Trichoderma
spp.), amylolytic fungi (Rhizopus oryzae and Mucor spp.) and fermented yeast of Saccharomyces
cerevisiae then fermented for 7 days. The results showed that fermented pumpkin was composed of
18.05% of protein, 7.23% of fat, 18.92% of crude fiber and 6.19% of dry matter. Four isointrogenous
(19% CP) diets were formulated to contain the mixture of fermented pumpkin and rice bran as
chicken concentrate replacer as 10, 20, and 30% substitution. The diets were fed to replicate groups
of 30 young chickens (14 days old and 112+11 g/bird) for 4-12 weeks. Growth performance and feed

utilization in chicken including average daily gain (ADG) and feed conversion ratio (FCR) were not
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significantly difference (P>0.05). However, total feed cost of 10, 20, and 30% of fermented pumpkin
diets were decreased 25.19, 38.20 and 49.05%, respectively. In term of carcass quality of chicken
breast meats, amino acid profiles in meat were not significantly differenced by a supplement of
dietary fermented pumpkin. However, accumulation of oleic acid (C18:1) stearic acid (C18:0) and

arachidonic acid (C20:4) in the breast meat were significantly increased with dietary fermented

pumpkin.

Keywords: fermented pumpkin, microbial consortium, performance, meat quality

Thai Native Chicken Pradu Hang Dum
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cerevisicge Lactobacillus spp. (Oboh, 2006) Aspergillus
niger way Aspergillus oryzae (Oboh et al., 2002) fidu
Preifinnaamislavuzuaglsfuvesemiandn
Tfintuetheditfod @y (Oboh and Elusiyan, 2007)
snvanisldenmisndnlueinsidide wu u
dugndandin nudraunsaldlaiseiugeda 16%
dlowssuisusunislduuuan nionindudildls
Wee 8§14 10% laglidwwansznudanistesleiay
msldusglevilaveslnvug aussaugnssgiule
wazamuamenvdlaiile (Thongkrathok, 2010)
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auiluemslaide eAnwamamisiagusyes
91N ANTINUENIHAN AmATVIMEBnmYBaialn
asdusznavvesnsaluiutasnnezily dmsulddu
wumslunisanfuyunissdalnidewaznininlule
dedlddendnideliauam Suasilugniafiuda

AMUANLN TR UNNSLIITUYBIUSE WAl UBUNAnmB LU
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aunIULAaZISNT

nsie3endninaasuazanuinnaes
mMsnaaesAdunsigueidonazingeiug
dndngien lagldlndszguiesdndealni o1y 4
dUni 1w 120 fa wdalndu 4 ngu nquag 30
dedlilunenvunaniislsanas 4 wms 617 5 WS
flunonBuud Yunondisunauuie Saisugli
pmsuazihavenn Tnswdsuiyniu fuse 2 ads
Tugaad1iaan 08.00 w. wazy 08U 16,00 . o113
wanfinsidiinveminuazs i mungumsmaass
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NSLATEIUDINTNAABY/NISIATIUNNNDIULN
vhilnnesnduidutudng anumunvesty
finveuads 1 vy, mntutunyinswinludomin
YUIAUTIY 120 Ans AT Ta laeddnsndunes
orswsinidesdu Ao fnvesanihensidiu 2:1

MnUeNa 1.0% aeauvse 0.1% (Hieqdunsdd
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wagiaa I Trichoderma  spp.  naafindmLoules]
ozluaa laun Rhizopus oryzae Wwag Mucor spp.
uazdan Saccharomyces  cerevisiae) Vi el
Wity 9nius sUaralfaineazdn i fulidsa
WusseznaiUsyana 7 Tu ihilnnemdnuagsidn
smanfuemsdnsagudmivlnidelusiu 19%
TuUSunasdisnetu 4 sedu léun 0, 10, 20 uag 30%
(dwiinan) fauandlu Table 1 Imqmﬁménﬁ

aglddeelnnannszeziann1snnasd 4-12 &Uan

nsAneIANAIMIINYULYRIRIMNT

MTIFADUANBAULNINILATNUATANAINIS
Tawuinisveserswiin lnegvinisifiuiaeged
Anwithuneuliursaudimidnasiifigungd 65,
WetnAnundnuaesieg Wy dminamuaz s
M1UT5v89 Akinfemi et al. (2010) WALAMAINYDN
nsdrundueinisdnd aruiSvesnsudadnd
(Department of Livestock Development, 2004a;
2004b; 2004c) WagM3IATIE Proximate analysis
Tngluemdeifldisves AOAC (2006) Yimsiaszs
AmuAalaums 6 ndulvi) Ao msdiu (Moisture)
L1 (Ash) TUsAusIU (Crude Protein; CP) lasTu
(Crude fat %58 Ether Extract; EE) Bole (Crude
Fiber; CF) 10usu

NIINAFIUUITLANTAINAITHER
wusngunsveaeeenidu 4 nqun1snaaes
\enaaouUszansnmnisiaiyidvla (Table 1)
Aendesvannlionmsnaung Ju Tuas 2 a4
Tugaadn 08.00 u. kaggaadu 16.00 u. vhn1sdudin
dthvesdninaasuilodudy LLas??uqmmimaaq

e miinnasuamneg 1 §ani dieauim
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WA WU USinaunsiuld (Feed  Intake;  FI)
n15493quLAulaeds (Average Daily Gain; ADG)
Usgansnmnisidsuermsidudmiings (Feed
Conversion Ratio; FCR) wagfunuaAIeIn156ie
dhwiniiiiutu 1 Alandu (Feed Cost for 1 kg of

Weight Gain; FCG) 1Jufu

mMsdesziasdusznauludiusaznsnasiluluiesnld

vimsaransalasiludelilaeldswinazans
NALSENINIAaR L sHasULaTUNIUea (Folch et al.,
1957) Fatty acid methyl esters a1nfI98191m384
AM135983 Morrison and Smith (1964) wagn1sAnw
ginnsnevily Sinszvinsneviluiafisndunay
lidnduusazyiia 19madla High Performance

Liquid Chromatography wagUsunuaesnsaludu

A28 Gas chromatography »1335984 Chaiwang et al.

(2012) way Jaturasitha et al. (2004)

annnldluauise
mMslszidoyaliienaaouaunigium
addldlusunsuadfdniagy lnemvunaiady
WFesfuneadffissiutodfy 005 (p-value = 0.05)
wazdinszideyalasldamisadififionAiniiy
WUSUTIU (Analysis of Variance; ANOVA) agtUSeuiigu
ALLANA VB RA BT A AZN IR MINAADI Y
Independent sample t-test ioTAABUATIILANGS
sgninngunaaes Wneldlusunsudnsagunisads

(SPSS ver.19)

Table 1 Fermented pumpkin diet for Thai native (Pradu Hang Dum) chicken production

Diet Control Fermented Pumpkin Diet (%)

10 20 30
Commercial Diet (kg) 100 80 60 40
Fermented pumpkin (kg) 0 10 20 30
Rice bran (kg) 0 10 20 30
Nutritive value (calculated)
Protein (%) 19 17.7 16.4 15.1
Ether extract (%) 3 4.1 52 6.3
Crude fiber (%) 3.59 6.85 8.74 10.25
Dry matter (%) 91.12 89.25 85.12 78.31
Ash (%) 7.2 9.65 9.18 10.82
GE (Kcal/100g) 290.2 315.5 333.2 365.1
Feed cost (Baht/kg) 14 10 8.29 6.58
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NanN15I8kazINTel

peAUTENnoUNILAlvesinnesannuIndl
InvuzAaulnegs Ao Tnquia 13.15% TUsAu 13.10%
Toffy 3.14% uamdoly 1231% uasdlotiilnnesn
niindaufudoqdunididosdusznouves
@uvEe 3 nau liun nduisdnioululivaguaa e
Trichoderma spp. nguindnieulasiozluiaa
Taun Rhizopus oryzae Wwag Mucor spp. uazdan
Saccharomyces cerevisiae wuilavuglnganiy
Tudhuwesldsfiuwarloduiiniu fo Tsiu 18.01%
lusiu 5.029% 18ele 15.21% wazimquits 9.12%
U eikieannnsruauninazsildiin
Auty Bedwwalidelovesingiudoutuas waz
aslulawmsnunsdiuazateoenuild  FojulBine
SrquimesimgAvisanas sgdlsimqduvidildadly
Tunsvdnazadnouledaieg lawn evluea wagiaa
wazlonauiua Adaelunisdeslaseadrandnues
finnesifiwaglaauazudadusdusznoulngsening
MINALIn L‘%@i’] Trichoderma spp. WWa¢ Rhizopus oryzae
avdevdruiduiolowazutadudinnag ield
wasuAUAUYESdmIuMsTyuazifins N
Sduyu mﬂfuﬁa@i‘ Saccharomyces  cerevisiae %
Wasuimadueaneseduarnsnluiuiissmels
Tnlanznsauanin uaznsnesdin Sauenainazsii
Titnnemsniilsiusazloduiutuannisiasy
Y099AUVIINEY Mnanwmsviindidien pH 61 Sldu
Hrelunisausnlavuzvesinguinbiiulduiulay
Ladyainannnisiasyvesgiunsdnalsnuiinmngg
aenpdesfiusienunsAnwaninidenarevinudly
TogAvonsdniifudaduesdusznavumiiniiie
dinnaaslavugnoufisiluidesdn g Wy ns
vainnnsudUsndedeideon Rhizopus  oligosporus
(Belewu and Babalola, 2009) n1sifisTusAulusuduy

AUNTULNIINAULBST Trichoderma viride (Ezekiel
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et al., 2010) NUNAaBUBY Al-maadhidi et al. (2010)
fvinsnindsdalng wag Adamafio et al. (2010)
Tunmsnsindulnsugiudvendanoutuinandu
pmsdnd sy
derilnneansinlunaudugnsermsiile
AodlivsegmeiiBeduidussosion 4-12 &Unm
Tne@nwuseansaimnisudnlivssamedndeslu
Tuyanisnaassmuauitlildiinnesnsinuaznguld
AnnoandnsIudusIvInawny 0, 10, 20, kag 30%
wuindiarusgansninnisnanlnalfssiuuayludl
AULANAII YL E1AYNI9ADH (p=0.05) LU
Snsnsiasaivladetuiade (Average Daily Gain;
ADG) $nsuantimin (Feed Conversion Ratio; FCR)
o819lsAnunudn Udiaemnsiduvesnguild
'Wﬂwawﬁﬂ%ga%umué’mdamaqmﬂﬂi’fﬁﬂwaw:ﬁ’ﬂ
wazAemsilildetminga7iiutu (Feed Cost
per Gain; FCG) 1Jusu Tnevdaasedunismaans
wudlafhimdniade 1,179.8 fe 1,1252 nfusiosn
Feldumnsinafuegafifod1dynieads (p=0.05)
agndlsfmudloduseiuiinneminluemsnaass
fnavilisunulunisndnliuseguieiianasegiad
JodAyn19ads (p<0.05) (Figure 1 and Table 2)
NIANYINAYRINITIETUNNN DI SWAY
$Sluemsliwieuiiguivemsngualuay
sessrUsynounsaluiunasninesiluluiennla
Usggymaiidedin TnaidenfnwilSeuiisuianie
nMsvaaesiivensnauilnemdngauiusning 30%
LazeIMsd 593U nudrszaunsataiulunguues
nsnlusiudus (Saturated Fatty Acid; SFA) nselausiu
Lyidusdaiien (Monounsaturated Fatty Acid; MUFA)
waznsaluiulaidududediou (Polyunsaturated Fatty
Acid; PURA) Tuiiloenlditls suemsiasuiinneaniin
$2ufuinina Sdrganiuazuandisfuideantd
fildsuemnsnguamuan WU nsnUndLLAa (C16:0)

nsAlaLasn (C18:1) nsmaLAesa (C18:0) waLnsn
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avAlafin (C20:4) luvausdinsnaluiadn (C18:2) fien
anas (Table 3) uaslofivrsanenseziluluioonta
w16 wiin nudrilenliunnsneiu sgrdlsinaluie
anlafildsuenmsuaniinneamiinsauiusidn 30%
fuunlduresnisavaunsnezdilusing19g 1100791
nduAUAY (Table 4) agslsiniu Tumsdnwil
dlethilnneafiiiunsusinanaau fusdniuazidily
Usznoudugnsonsiasdiideussgmadidedl
Tumulsednsninniswannuinaiunsaldlans 309%
Tovlddsnaliaussoninnisndaluaiusige anas
aonndestunslifngAudung umeaunuevnslunis
Gedld Wy Sudends (Feng et al.,, 2007) uag
F393lnm (Iheukwumere et al., 2009)
nsnmaesiiomnsnaniililridedanemg
Taruin1svesemsiilésuiiisanaseussansain
nsnandeuandly Table 1 Tngthudnidufuuas
5ﬂmﬁﬂwé’ﬂwﬂaawaﬂ1dﬂizqjmqﬁﬂmwiaxﬂaju
Taiunnsneiu ueA1 ADG wag Total Feed Cost U3
nguilésunsliilnnesmiinazddanasmmunisiiia
Weddudvesnisldilnnesiin lnenguaiuauazdiea
gﬂﬂdmajuﬁﬁﬁﬂmawﬁﬂ 10, 20 4ag 30% MIUAIAU
(p<0.05) wazluvauedl Feed intake, FCR, FCG a¥
dugatununadfisdefiduivoenisldilamessin
Taonguiilasuiinneamnsin 30% denganinnguilasu
#nmas 20%, 10% WagnANAIUAN ALEIRU (p<0.05)
(Table 2) @anAdodnUNIIANYIVEY Hongladdapomn
et al. (2018) wuipnudesntsiusiuvedliiudios

v

Yuegfiuriveyvensiasyauln Ae 81y 0 fe 4, 4

!

=

79 8 uay 8 WeuTuly dAwvinfu 21, 17 uay 15%
AUSIRY ﬁqiﬁamﬂidﬂiz@jﬁ’mﬁwﬂuldﬁa
fudesdaansaasayivlaldiluaniiyuindou
yosUszmalny wazdaudesnisormsidlavus
voslUsiulade 15-17% Faiiloduingnso1msi
HAUREINUTT DN SRENTTHA T NaNsIT e

30% dalusAuiiisanensnsiasyivinveslniile

EELRNN feti wamsvasadlunguiilienvnsua
Hnneandndsdiussangninnisndnlaiwnnd1991n
nauitlésuusiomsdiaguifissednadien uenand
MnmsTiitnveming il safddnlunguumuelsiiv
Fefidduunauavazaululuiu Jadwalilusuterios
Ridouszgumadiiliemsnauiinnosnansadi
fAmdenduiulpeiidndiads L* uay a*, b* Wiy
76.15, 6.32 Uz 28.13 (Wided) sud1au annninlud
Fowisodliyamuauiliiuemsdisagudslusiu
A L* uaz a*, b* Wiy 81.04, 319 uay 16.25
g Bawanmameaesitldianusaifuuuamaly
mandaduemslalald wsgluemsinludndey
TaingAviifarsdnaileifinaananinfuedliung
Aty wu meldwdedninanauens Woaan
TugulniladuazgiiugefauSuan 17 uag 0.12
fadnsusialan3u (NRC, 1994) muaau
nanAndoonlivszgmasnluomisiiing
nawnumgiinnasndinlduandiaiy uiesrusenauy
vosnsneriluuaznsnluduludeonldfiuuldugedu
nnsldszduvesiinneanindifisty Fsenaluna
vesomsnanlugnsisinisldiinnesndnduiuim
votlvdugendnemsyaniuay (Table 1) lagianie
ludrurensaluduriinnsnlewadn (C18:1) 34.67%
nIndluladn (C18:2) 15.63%

(C16:0) 28.47% (Table 3) FsaonndaItUdnAILVDS

waznsauladfn

nsaluuiinuluiinnes lnsamzluwdniinnes fe
nspdlutadn (C18:2) 52.69% n3alatadn (C16:0)
18.14% uaznsnUnddin (C16:0) 16.41% uenani
nsazaunsalutunaznsneziluvisdiuoraduna
119193 unidimiantulue mandn lasianis
Rhizopus oryaze Wag Mucor spp. Lﬁmmﬂﬁiwwu
Anwnudl dunIdnquasnaiaiunsaavauludiv
lnsanzlungunsalowdn (C18:1) uaznsndluiadn
(C18:2) luiwaala Wy Mucor circinelloides way

Rhizopus spp. (Thevenieau and Nicaud, 2013)
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mimamﬁ (Table 3) azwunsalaladn
(€18:1) ogluiloonlfifuensviin Uszana 34.67%
(ynAUAN 30.02%) F9gandn Aumaitre (1999) 7
sre91uirnsaleiuvendelitiulnesasield
Nuidlos Fanuindrwanndunselafueinlddudn
W1 Monounsaturated Fatty Acid (MUFA) &g
Polyunsaturated Fatty Acid (PUFA) laedinsaloadn
(C18:1) Uszanas 20-30% TuvaizfiUadidusivesnse
Tofuduq Wy nsaurduin (C16:0) nsnaiiesn
(C18:0) waznsndlutadn (C18:2) AarlndlAssiu

(Jaturasitha et al. 2004) Tudiuvesnsnasdluluitia
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e e m Xy oa
InUszguedndesing wuinielidnisazauves

nspezilunsndunazldsndusiy 16 via Adndu

A

vosnsnozilurinnieg Indlassiudulnuinduy
Inefidndrunsnoziilunganiingaiign (12.83%)
39984911 AD NIALEAUIAN (8.11%) @oAnanIAU
miﬁmsn@mmmﬁaidﬁmam%qmiﬁw AIT1E9IUTD
Chen et al. (2016) aegalsimudiofansandsusuna
vosnsmozilufiazauluidolanuin liussguasi
FedlnifilaSuomsuauiinnoamsdn Suuilduves

nsavaunsneziluluiieliunnnigeriuay

Week

10 12 14 16 18

—+— Fermented Pumpkin Diet 10%

— m— Fermented Pumpkin Diet 30%

Figure 1 Weight (g) of Thai native (Pradu Hang Dum) chicken fed with fermented pumpkin diet
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Table 2 Performance and carcass quality in Thai Native (Pradu Hang Dum) chicken 4-12 week

Experiments Control Fermented Pumpkin Diet (%)
10 20 30

Start weight (g) 315.58 315.37 321.41 215.37
Final weight (g) 1,184.99 1,160.78 1,113.76 1,060.78
ADG (g/day) 15.81° 15.09° 14.15° 10.49°
Feed intake (g) 2,745.63 2,875.81" 2,865.31" 2,975.81°
FCR 3.16° 3.40° 3.61° 3.52°
Mortality rate 5.71° 5.71° 4.85° 5.71°
FCG (Baht/kg BW gain) 22.62° 29.41° 33.36" 43.18"
Total feed cost (Baht) 38.43° 28.75" 23.75° 19.58"

Table 3 Fatty acid profiles of Thai Native (Pradu Hang Dum) chicken breast meat

Type Group Fatty acid Fatty acid (%oil g/100 g oil)
Control Fermented
0% Pumpkin diet 30%
Saturated fatty acid C14:0 Myristic acid Nd. Nd.
C15:0 Pentadecanoic acid 2.70 Nd.
C16:0 Palmitic acid 22.55b 28.47°
C18:0 Stearic acid 5.74° 10.21°
Monounsaturated Cl6:1 Palmitoleic acid 2.04° 1.18b
fatty acid C18:1 n9c Oleic acid 30.02b 34.67°
Polyunsaturated C18:2 n6c¢ Linoleic acid 26.38° 15.63°
fatty acid C18:3n3 Linolenic acid 1.09° 1.01°
C20:4 Arachidonic acid 6.67" 11.03°
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Table 4 Amino acid of Thai Native (Pradu Hang Dum) chicken breast meat

Type Amino acid control Fermented
( g/100g fresh weight) pumpkin diet 30%

Essential amino acid Arginine 5.87 5.99
Histidine 2.45 2.79
Isoleucine 4.58 4.69
Leucine 4.46 4.61
Lysine 6.88 7.03
Methionine 1.14 1.27
Phenylalanine 6.07 6.19
Threonine 3.47 3.50
Valine 2.47 2.55
Non-essential amino Alanine 5.10 5.13
acid Aspartic acid 7.63 8.11
Glutamic acid 12.02 12.83
Glycine 3.69 3.80
Proline 4.59 4.61
Serine 272 2.88
Tyrosine 12.36 11.22

A7UNANTIY

ilrmasfiiunmavingatuadunEea 3 nau
fio  nauiindnieulesiwagiaa 1duA Trichoderma
spp. nuikanevlmslezluaa liun Ahizopus oryaze
wae Mucor spp. uazdan Saccharomyces cerevisiae
finauAnelnyue Ao Wshu 18.05% ey 7.23%
Foly 18.92% uaringuis 6.19% auddu 990
lfnneminnaunueimstudusaguiusiiu 19%
Tunsidesliifouszguisdndodlune wudnisld
Hnnesdnluoimsturinlialusiulueimsanas

daarinlionsinisiasgivlavesinanas nansld
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Comparison of Cholesterol and Collagen Content on Shear Force in Laying Hen Meat

at 85 and 90 Weeks of Age in Raising under Litter Floor System
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The aim of this study was to determine the comparison of cholesterol and collagen content
on shear force in laying hens meat at 85 and 90 weeks of age in raising litter floor system. Layers were
fed ad libitum a commercial layer diet. When the growers reach of age, 10 chickens from each age
groups (n=20) were randomly selected to provide for analysis. They were slaughtered and retail cut
followed international standard. Breast and thigh meat were used to analyze cholesterol content,
collagen content and shear force value. The result showed that the cholesterol content in breast
meat was not significant difference between groups (P>0.05) but thigh meat of laying hen at 90 week
of age was higher than laying hen at 85 week of age (P<0.05). For, the soluble collagen, insoluble
collagen content and shear force were not significant difference between groups (P> 0 .0 5 ).
Furthermore, breast and thigh meat in laying hen at 85 and 90 weeks of age has positive correlation

coefficients (r) between insoluble collagen and shear force r=0.918 and r=0.885 (P<0.001), respectively.

Keywords: cholesterol, collagen, shear force, laying hens
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Figure 1 Cholesterol content (mg/100g) of laying hen meat at 85 and 90 weeks of age

in breast (A) and thigh (B)
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Figure 2 Collagen content of laying hen at 85 and 90 weeks of age including soluble collagen in

breast (A), insoluble collagen in breast (B), soluble collagen in thigh (C) and insoluble collagen

in thigh (D)
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Figure 3 Shear force value (kg/cm?) of laying hen at 85 and 90 weeks of age in breast (A) and thigh (B)
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Effect of Heat Shock on Viability of Oviductal Epithelial Cell and Porcine Oocytes
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The experiments aimed to study viability rate of oviduct epithelial cell (OEC) and oocytes
after exposed heat shock (EHS) in vitro culture. Study 1, to study on the viability rate of OEC after EHS
different temperatures. Oviducts were collected from ovaries 18 gilts slaughterhouse. Completely
randomized design was used. There were 6 groups (group 1 EHS 38.5°C 12 h, group 2 EHS 38.5°C 24 h,
group 3 EHS 40°C 12 h, group 4 EHS 40°C 24 h, group 5 EHS 42°C 12 h and group 6 EHS 42°C 24 h). The
results showed that group 1 (99.09+0.68% ) had viability rate than group 4 (97.45+1.43% ), group 5
(95.90+2.29% ) and group 6 (95.88+1.89%) with statistical significance (P<0.01) but not different from
with group 2 (98.95+0.56% ), group 3 (97.59+1.31% ) (P<0.01). Study 2, study on cumulus-oocyte
complexes (COCs) co-culture OEC, EHS with the different temperature was determined in vitro culture
system. Ovaries were collected from 300 gilts. The results showed that after culture for 44 h in group 1
(6.23+0.90 um) was expanded of cumulus cells higher than group 3 (5.86+0.88 um), group 4 (5.85+
0.90 pum), group 5 (5.86+0.95 pm) and group 6 (5.70+1.09 pm) with statistical significance (P<0.01) but
not significance with group 2 (6.21+0.93 um) (P>0.01). Development rate of oocytes to metaphase |l
stage in group 1 (67.21%) was higher than group 2 (66.13%), group 3 (62.40%), group 4 (61.81%), group 5
(62.10% ) and group 6 (61.82% ). It was concluded that high temperature decreases viability rate of

OEC, expanded of cumulus cells COCs and development rate of oocytes to metaphase Il stage.

Keywords: oviduct epithelial cell, oocyte, oviduct, porcine
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Figure 1 Morphology of oviduct epithelial cell after culture for 0, 12, 18 and 24 h (A)

uncertainty shape of cultured oviduct epithelial cell at 0 h (B) round shape after culture

of 12 h () cilia on epithelial cell at 18 h (D) movement of oviduct epithelial cell

in culture medium at 24 h

73



meRsREeUS AT Asenveatad ey vievly
vldlngineadidoyfaviotlsuidslug

Lﬁymwaéﬁﬂ%qquﬁizﬁu 38.5, 40 wawd2%%. Wy

a1 12 way 24 F3lu9 MUA U W msI9Ee U R

5ANTIVULATANASUITINITINYAT 36(2): 70-79

nsiTInTennsune1dend Trypan blue wulilsas
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Figure 2 Morphology of living cells (A) and dead cells (B) after stained with Trypan blue
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Table 1 The viability rate of oviduct epithelial cell after exposed to different temperature

Treatment Number of oviduct Viability rate (%) Mortality rate (%)
epithelial cell (n) (mean+SD) (meanzSD)
OEC+EHS 1,660 99.09+0.68° 0.88+0.66
38.5°C at 12 h (1,645/1,660) (15/1,660)
OEC+EHS 1,659 98.95+0.56> 1.06+0.55%
38.5°C at 24 h (1,642/1,659) (17/1,659)
OEC+EHS 1,616 97.59+1.31% 2.44+1.33"¢
40°C at 12 h (1,576/1,616) (40/1,616)
OEC+EHS 1,663 97.45+1.43° 2.57+1.47°
40°C at 24 h (1,621/1,663) (82/1,663)
OEC+EHS 1,627 95.90+2.29° 3.77+2.41¢
42°C at 12 h (1,562/1,627) (65/1,627)
OEC+EHS 1646 95.88+1.89° 4.14+1.88°
42°Cat 24 h (1571/1,646) (75/1,646)

Different superscripts (* ™) with in same column are significantly different (P<0.01).

OEC: Oviduct epithelial cell, EHS: Exposed heat shock, SD: Standard deviation
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Figure 3 Morphology of oocytes during in vitro culture; (A) the remove the oocyst with layer of cumulus

with less than 3 layers (Pointing red arrows), (B) selected oocytes with were used for culture

its appearance of cumulus layers of oocytes covering 3 or more layers, (C) characteristics

of the cumulus layer encapsulated around the oocytes expansion (Pointing red arrows).

and (D) development of oocytes in Metaphase Il stage
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Table 2 Development rate of cumulus cells of COCs co-culture with oviduct epithelial cells

from different heat shocked

Treatment Number of oocytes Development of cumulus cell
cultured (n) 0 h (um=SD) 22 h (um+SD) 44 h (um+SD)

COCs+OEC 159 2.14+0.15 3.75+0.64° 6.23+0.90°

38.5°Cat 12 h

COCs+OEC 156 2.17+0.15 3.64+0.71%° 6.21+0.93°

38.5°C at 24 h

COCs+OEC 161 2.15+0.18 3.45+0.59° 5.86+0.88°

40°C at 12 h

COCs+OEC 158 2.13+0.16 3.42+0.59° 5.85+0.90°

40°C at 24 h

COCs+OEC 160 2.14+0.14 3.40+0.62° 5.86+0.95°

42°Cat 12 h

COCs+OEC 160 2.13+0.16 3.40+0.62° 5.70+1.09°

42°C at 24 h

Different superscripts (*®) with in same column are significantly different (P<0.01).

COCs: Cumulus oocytes complexes, OEC: Oviduct epithelial cell, SD: Standard deviation

nswauangaslefideeiauiugadidayia
viglvdegaumgiifidnaiu
navesmMaAsnTadldfutudeyimeuls
fignandendisainudou nuinswauiveswadla
Tuszey MIl nguil 1 T8 WU 67.21% nguil 2 Tan
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WU 66.13% naudl 3 TR 62.40% naui 4
fiAnwiiy 61.819% naudl 5 fewiiAy 62.10% uaz
ngudl 6 fiFminAy 61.82% mudidu wdlida
wane19A U1 dedAYN19ads (P>0.05) fanana
Tu Table 3



Journal of Agri. Research & Extension 36(2): 70-79

Table 3 Development rate of oocytes co-culture oviduct epithelium cell by heat shocked

at different temperatures

Treatment Number of oocytes Development of oocytes
cultured (n) MiIl Degenerate
(%) (%)
VM+OEC 159 67.21 (107/159) 33.79 (52/159)

38.5°Cat 12 h

VM+OEC 156
38.5°C at 24 h

66.13 (103/156) 33.87 (53/156)

VM+OEC 161 62.40 (101/161) 37.60 (60/161)
40°C at 12 h

VM+POEC 158 61.81 (97/158) 38.19 (61/158)
40°C at 24 h

VM+POEC 160 62.10 (99/160) 37.90 (64/160)
42°Cat 12 h

VM+POEC 160 61.82 (96/160) 38.17 (64/160)
42°C at 24 h

IVM: In vitro maturation, OEC: Oviduct epithelial cell, SD: Standard deviation
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Development of Multiplex Polymerase Chain Reaction for Simultaneous Detection

of Ehrlichia canis, Hepatozoon canis and Babesia canis in Canine Blood
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This study developed multiplex polymerase Chain Reaction (mPCR) from our previous study
that could detect only Ehrlichia canis and Babesia canis in canine blood. In this study, we
developed mPCR for simultaneous detection of VirB9 gene of E. canis and 18S rRNA gene of
Hepatozoon canis and B. canis in dog blood. Infection by E. canis (rickettsia), H. canis (protozoa),
and B. canis (protozoa) causes canine ehrlichiosis, hepatozoonosis, and babesiosis, respectively.
These three pathogens share brown dog ticks (Rhipicephalus sanguineus) as carrier. Infected dogs
usually present anemia, fever and lethargy. Current diagnostic techniques include Wright Giemsa
staining of thin blood smear, PCR and immunochromatographic assay for detection of specific
antibody. Among these techniques, PCR had the highest sensitivity. However, it was time-consuming,
particularly when it was used for detection of individual pathogen. The mPCR technique

developed in this study should save time for simultaneous detection of these three pathogens.

Keywords: Ehrlichia canis, Hepatozoon canis, Babesia canis, multiplex PCR, blood
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ASASIVFBUTU VirB9 ¥4 E, canis wag 18S rRNA
AN H. canis wag B. canis
PraduenanalauiuUSU1uALd ULV

gudmnemeufisenanialndiuaisaneyn Quick

Taq® HS DyeMix (Toyobo, Japan) lagldlusiues
Aalanslu Table 1

Table 1 Primer sequence for VirB9 gene of Ehrlichia canis and 18S rRNA gene for Hepatozoon canis

and Babesia canis

Pathogen Gene Primer Sequence (5’-3’) Conc. Product
(nM)  size (bp)

Ehrlichia VirB9  Ehr140F CCATAAGCATAGCTGATAACCCTGTTACAA 500 380

canis Ehr1780R  TGGATAATAAAACCGTACTATGTATGCTAG

Hepatozoon 185 HEMO?3 TGTGTACAAAGGGCAGGGACG 500 462

canis rRNA HEMO4 GCGGCTTAATTTGACTCAACAC

Babesia 185 BalO3F CCAATCCTGACACAGGGAGGTAGTGACA 500 619

canis rRNA Ba721R CCCCAGAACCCAAAGACTTTGATTTCTCTCAAG

annzildlunisifinvSunaimsuevesiy
Whvanests 3 Buwsleusy ldun Pre-denaturation
(94°%. U 3 YW 13U 1 SeU) Denaturation (947,
U 30 U9 9w 35 58U) Annealing (587
11U 30 U7 11U 35 SaU) Extension (687, wu
30 Ui $1uU 35 S8U) Uag Final extension (727,
U 10 W 91U 1 S9U)

thrandnfiduledlianufazegnleina-
wowsauenaaiminlanadeisaidnnslnida
(Electrophoresis) Ingldoznlsaiaa (Agarose gel)
Fenududy 1.5% wazld 1xTBE uduli 14
Aszualidn 100 Taad w1y 30 U9l deulranie
onSiienluslus (Ethidium bromide) wialsiiiu
LaUALEWLE FRL9aveLauALE ULt uRSIHLMYs
U1A 380 bp (@wsudu VirB9) 462 bp (@wsudiu

18S rRNA w84 H. canis) uwag 619 bp (@wsugu 185

rRNA w4 8. canis) Tdluvaeaviuiisaun 1.6 1a.
Wedwanautianalalyng (Nucleotide sequencing)

a o t o w = = o~
Uien 1S Base 311 UsyinAulalge wssuinagy

=D

dreuidimdlelnanlanuaidudindlolunnty

grudoya NCBI siaalusunsu BLAST 14aLouLe

Y

[ '

mﬂaﬂlﬂuﬂEjNMUﬂm%WQﬂ (Positive control)

vosUfsengnigindwesasuuiafinindsaly

msmqmwgﬁﬁmmzau‘lu%’umau Annealing
dwsuujisengnidindwaisawuudanmind
wisuUfAsegnlelndiueisaiidaniae
Pre-denaturation (94°%. w1 3 U1 31w 1 8U)
Denaturation (94°%. U1y 30 3N 71U 35 59U)
Annealing (56, 58 ¥38 60 %. W1 30 31171 T13U 35 S8U)
Extension (68°%. 411 303Ul 311U 35 S8U) LAy

Final extension (72°%. W1y 10 U9 311U 1 59U)
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Tneldlnswesiamuidudiuegway 500 nM WisuLiey
AnsduvesuaudBuledld dufinaindeinies
Gel documentation system (Gene Genius, Germany)
\Fongaumail Annealing fiansnsalimnuiduvaaay
FBuLeuesdiu VirB9 wag 185 rRNA unfign wazlud
wovAduedilidimzniedu eldluufasengnle

Inawewsanuuianndndsall

asmanatuduvasinswasivanzay
wisuUFAsengnldlndiueisafidaniie
Pre-denaturation (94°%. W1 3 AT WU 1 SOU)
Denaturation (94°%. u1u 30 U9l 31U 35 S0U)
Annealing (60°%. U 30 U7 $7UU 35 S8U)
Extension (68, W1 30 W17 §1UU 35 S0U) WAy
Final extension (72%. Wi 10 U9 $7uau 1 seu) 19
Tnsiesfinnududusgnsas 500, 250, 125 wag
62.5 nM W3suilsuauidureswauidueiile
Jufinnnseirses Gel documentation system (Gene
Genius, Germany) Wenarududuvadlnswesiili
AMUTNVDILOUALDUBVDIBY VirBI uay 185 rRNA
wniian uazlifuoudBuedlddinziaty eld

Tuuffsegnielndwesanuudafmandsaly

nMsnUSinuRiBueiidesiigaiauisansianudu
VirB9 uae 18S rRNA ladeufjfisengnlelndwaisa
WUz gnleinauelsaniilaniig Pre-
denaturation (94°%. Y1y 3 WIH WU 1 SBU)
Denaturation (94°%. w1 30 3uN9 113U 35 58U)
Annealing (60°%. 11U 30 3117 §1u7U 35 58U) Extension
(68%%. u1U 30 AU U 35 F8U) way Final
extension (72, w1 10 Wi 37100 1 50U) Wlnswes
Fenududuetieay 500 nM wagldusnaiisue

o
o

faduft 10, 5. 25 1.25, 0625 uaz 03125 ullundy
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= = % a & AV Y o =
WisuWsuaNuduUeILaUALduenla Tuiinain
ABLA3BY Gel documentation system (Gene Genius,

Germany)

A1SANEIAUIUNIZIUNTATIANUEY VirB9 uag
185 rRNA dqeufjisengnldlndiuaisa uuu
safmandludlsdraionvasgivlae
thieeadenvesatufingranudu VirBo
W94 E. canis, 185 rRNA 994 H. canis wag 18S rRNA
984 B. canis aghlaagramianiosiuduunlddnw

(9 ' o

WANUTINIEluNI IR TIINUEUGINaINIsU)AzEN
gnlelwdmeisauvusiafmdndfiiudu Tnoindou
Ujisengnlelndmetsanvusafmandifianioz
Pre-denaturation (94°%. w1y 3 W% 317U 1 S0U)
Denaturation (94°%. 411 30 U1 §1uu 35 0U)
Annealing (60°%. U 30 UM% $7UIU 35 50U)
Extension (68%. 11w 30 31171 913 35 S0U) waw Final
extension (72°%. Wu 10 w9 §nu 1 sov) lwsiues
fiarududusgnsay 500 M wagldUSinaiiBued 5

1 Tunsy WIsueuLauaduLente TuinnInee

A58 Gel documentation system (Gene Genius, Germany)
NaN1sITLLAZ 3Tl

dethfiBuedusiestuanufiseignls
Indiueisaniedlnsiues Ehrl401F/Enr1780R,
HEMO3/HEMO4 1ay Bal03F/Ba721R 113LAS1EY
ausloufiudy VirB9 weade £, canis uasiu 185
FRNA v84480 H. canis way B. canis Augdu @ae
lUsunsu BLAST fugnudoya NCBI wuihduRSued
wIssRuiianuiioutiuiiu VirB9 ¥e4 E. canis waz
Bu 185 rRNA v94 H. canis W B. canis $ovay 100

(Table 2)
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Table 2 Nucleotide sequence homology of VirB9 and 18S rRNA PCR products compared to NCBI

database following BLAST analysis

Homologous Organism GenBank BLAST details

gene accession No. Max Query Identity E-value
score coverage

VirB9 Ehrlichia canis AF546158 702 100% 100% 0.0

18S rRNA Hepatozoon canis KC138532 767 100% 100% 0.0

18S rRNA Babesia canis MG586235 1024 100% 100% 0.0

o : a & a al v VS 1
iguadwewssulaulddunquaiuny
Wauan Wevngamgiinmangauluduneu Annealing
et lUldluufAsegnldindweisauuuiafimand
sold lneionaumniinageu 3 gaumgil lauf 56, 58
o " a a (¢)
wag 60 9. WUINNgaMni 60 ¥, A1UITANTIINULAY

AdueNivunmILeNveItIra s uNdaans

A9 380 bp @13V E. canis 462 bp @35 H. canis
Waz 619 bp @5 B canis WagilANILULLAYAIY
audauInnIfiaangll 56 uaz 58°. wazldiuau

a o a

< v X . v & =
Wiutelddwiziindu (Figure 1) Astuiaden

ho))}

a

amndl 60°. Wugamgld msuduneu Annealing lu

Y

g

Uiisengnidlndwesawuuiafimandsoly

Figure 1 Optimization of annealing temperature (Lane A = Marker (100bp DNA ladder); B = VirB9 gene

of E. canis at 56OC; C = VirB9 gene of E. canis at 58OC; D = VirB9 gene of E. canis at 6OOC;

E = No DNA control for VirB9 gene; F = 18S rRNA gene of H. canis at 56°C; G = 185 rRNA gene

of H. canis at 58°C; H = 185 rRNA gene of H. canis at 60°C; | = No DNA control for 185 rRNA

gene of H. canis; J = 185 rRNA gene of B. canis at 56°C; K = 185 rRNA gene of B. canis at

580C; L = 18S rRNA gene of B. canis at 6OOC; M = No DNA control for 185 rRNA gene of B. canis)
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v

UNFUAOWBVBINGUATUANTIUINUNAN Y
wmaudutufivanzauvesinswes lnadenainy
Wuduiivaaou ¢ mnududu leud 500, 250, 125
Waz 62.5 nM Wuinfimududy 250 waz 500 nM
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famalolndnsesiuiidesnis uakauiitAinanaay
Wudu 500 nM fanudusasauaudauinning
AMUIdY 250 nM (Figure 2) faiu Sadenaqn
Wuduveslnsiwesd 500 nM dwmiuldluufazen

anlelndwesanuudafmandsialy

ABCDETFGH, J:KL MNODPGER

Figure 2 Optimization of primer concentration (A = Marker (100bp DNA ladder); B = VirB9 gene of

E. canis at 500 nM; C = VirB9 gene of E. canis at 250 nM; D = VirB9 gene of E. canis at 125 nM;

E = VirB9 gene of E. canis at 62.5 nM; F = No DNA control for VirB9 gene; G = Empty lane;

H = 18S rRNA gene of H. canis at 500 nM; | = 18S rRNA gene of H. canis at 250 nM; J = 185

rRNA gene of H. canis at 125 nM; K = 18S rRNA gene of H. canis at 62.5 nM; L = No DNA

control for 18S rRNA of H. canis; M = Empty lane; N = 18S rRNA gene of B. canis at 500 nM;

O = 18S rRNA gene of B. canis at 250 nM; P = 18S rRNA gene of B. canis at 125 nM; Q = 185

rRNA gene of B. canis at 62.5 nM; R = No DNA control for 18S rRNA of B. canis)

v
a a & |

UPUFLDULBVBINFUATUANTIUINUNAN Y
AatflenUSunafiduedifuntosnganujisen
anlglndwaisaarunsansianuls laeAnwiuiune

v
< o v A

ALOULDRIAUN 10, 5, 2.5, 1.25, 0.625 hay 0.3125
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wilundu wudisengniglndwesadunsonsia
wuwauABUeUlaTAvaiaEY VirB9 ¥ad E. canis
wae 185 rRNA U84 H. canis wag B. canis WU

AdwefaRuSuAu 5 wlunsu (Figure 3)
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700 bp m—p
500 bp =——>

300 bp =

Figure 3 Determination of least detectable DNA template quantity by PCR (A = Marker (100bp DNA

ladder); B = VirB9 gene of E. canis at 10 ng; C = VirB9 gene of E. canis at 5 ng; D = VirB9 gene

of E. canis at 2.5 ng; E = VirB9 gene of E. canis at 1.25 ng; F = VirB9 gene of E. canis at 0.625

ng;, G = VirB9 gene of E. canis at 0.3125 ng; H = 18S rRNA gene of H. canis at 10 ng; | = 18S

rRNA gene of H. canis at 5 ng; J = 18S rRNA gene of H. canis at 2.5 ng; K = 185 rRNA gene of

H. canis at 1.25 ng; L = 185 rRNA gene of H. canis at 0.625 ng; M = 18S rRNA gene of H. canis

at 0.3125 ng; N = 18S rRNA gene of B. canis at 10 ng; O = 18S rRNA gene of B. canis at 5 ng,

P = 18S rRNA gene of B. canis at 2.5 ng; Q = 18S rRNA gene of B. canis at 1.25 ng; R = 18S

rRNA gene of B. canis at 0.625 ng; S = 185 rRNA gene of B. canis at 0.3125 ng; T= DNA Marker)

AnwianuinzvesUisengniglndwelsa
wuuifafmandinauniuudeieiidueduenls
nnidengiiaiivasannsinide £ canis, H. canis
vide B. canis agnslaegrmilsvidesruiu nuiran
fogradenaiaiiinide £ canis ieseeadien
UfATegnleindiueLsauvusiofmdndfinmudu
annsoadrsunuAdueditiminluanansafu i
VirB9 was £ canis wagldadhaunuiiduiefifimiin
Luananseiugy 185 RVA Y83 H. canis wag B. canis

waranddeg A engUANARAD H. canis vive B canis

o—

Nygog1aiied UfAsengnleglndiueisawuy

Y

ARNANTNRAUITUAILITOAS I UALDULDN]

e

thwiinlaiananssiuBu 185 RNA 103 H. canis was
B. canis warliassuauiiueiiddvdnluana
A3auBU VirB9 ¥e1 E. canis Waganiieg1uieng v
fRadeva £ canis, H. canis wag B. canis Ufjisen
anlelndweisanvutafndndfivmuituaiuns
ahaunufiBuleitimdnluanansetuiadu vir9
VB4 E. canis wag 18S rRNA U84 H. canis wag B. canis
(Figure 4) Fanan1sdnunivsditufasengnle
Indweisauuuifafndndfifmunduiaudung
TunsnsanuBu VirB9 ¥es . canis Wag 18S rRNA

DY H. canis kag B. canis
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Figure 4 Specificity of multiplex PCR (A = Marker (100bp DNA ladder); B = VirB9 gene of E. canis;

C = 18S rRNA gene of H. canis; D = 18S rRNA gene of B. canis; E = blood sample positive to

VirB9 gene of E. canis and 18S rRNA gene of H. canis; F = blood sample positive to VirB9

gene of E. canis and 18S rRNA gene of B. canis; G = blood sample positive to 185 rRNA gene

of H. canis and B. canis; H = blood sample positive to VirB9 gene of E. canis and 18S rRNA

gene of H. canis and B. canis; | = No DNA control; J = Marker (100bp DNA ladder))

namsanubezdulselevinentsideds
nsAnLde E. canis, H. canis wa B. canis Tugt
lngYiuanszezallun1InsIan1eieIufuRnisas
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wazdiganA1ldinevednvesgialuni1ingig

adelspnaiaaluminiseey
d3UNaN1578
msAnwiliannmatiau)isenanigndwelsa
wuudafwdndiionsianidu VirB9 ves E canis

WaL 18S rRNA ¥4 H. canis way B. canis \iavielu

nyilademaesluinisselsnfinderauviiagl
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This research aimed to study the jewelry making from metallic woodboring beetle’s wings and
conservation of metallic woodboring beetles, opinions of the public for understanding of the value
and importance of metallic woodboring beetles, conserving the forest, and using metallic woodboring
beetles under appropriate and sustainable ways. The results found that there were six styles for
jewelry decoration using metallic woodboring beetles at Ban Kampeom, Tambon Kokphoo, Phu Phan
district, Sakon Nakhon province as follows: brooches, necklaces, earrings, key chains, barrettes and
wall picture.

For the opinions on the value and importance of metallic woodboring beetles conservation,
problems and guidelines for metallic woodboring beetles conservation, the researchers organized
using the stage for the villagers’ meeting at the Non-Chareon village, Tambon Kok-Prasew, Phu Phan
district, Sakon Nakhon province by 25 participants. The results were found as follows:

1. Opinions level of the public to understand the value and importance of conservation of
metallic woodboring beetles, of the forest and the use of the metallic woodboring beetles in

appropriate ways were highly agreed.
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2. Problems related to the conservation of metallic woodboring beetles found that most
villagers were knowledgeable about the life cycle of metallic woodboring beetles. Catching metallic
woodboring beetles by the villagers in Non-Chareon was mainly for food. Too many people from
other places came to the area to catch metallic woodboring beetles in the region for sale. However,
villagers were not able to control outsiders’ catching metallic woodboring beetles in the area.
Additionally, they have no prevention of catching insects during the spawning season.

3. Guidelines for the sustainable conservation of metallic woodboring beetles should definitely be
set the schedule for metallic woodboring beetles catch by promoting privatization of metallic
woodboring beetles that people used to make jewelry. Setting the regulation for metallic woodboring
beetles conservation and making the campaign signs to prevent the catch during the spawning season
were recommended. Planting trees for metallic woodboring beetles’ food, setting up a community
forest and establishing a forest project every year focusing on areas for the insects’ food were also
suggested. The conservation of the forest area with clear label zoning and having the village
committee should be strengthen up and taken care of preventing the metallic woodboring beetles’
catch in the area of conservation. The villagers should focus on eco-tourism which should be held
during August-September when a large number of metallic woodboring beetles exist in the area. In
addition, regulations or resolutions should be made known to the public not to catch the insects
during the spawning season. After preparation of resolutions, a letter should be sent to the village
government and announcement of the resolutions should be made on the radio to promote the

resolutions of the village.

Keywords: metallic woodboring beetles, conservative approach, jewelry
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Figure 1 Production from metallic woodboring beetles: A) Brooches; B) Necklaces; C) Earring;

D) Key chains; E) Barrettes; F) Wall picture
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Table 1 Average and standard deviation Level of people opinion about value and importance

of metallic woodboring beetles and forest conservation

N=25
ltems X SD Level
1. Metallic woodboring beetles are valuable 3.59 0.80 Much
and important to the environment.
2. Metallic woodboring beetles are a symbols 3.82 0.53 Much
of the abundance of the forest.
3. Metallic woodboring beetles are useful to humans. 3.29 1.05 Moderate
4. Metallic woodboring beetles are the thing that 3.12 0.78 Moderate
should love and cherish.
5. Metallic woodboring beetles are valuable animals 3.94 0.97 Much
should be preserved for a long time.
6. You should contribute to metallic woodboring beetles 3.29 0.92 Moderate
conservation.
7. Metallic woodboring beetles conservation must be 3.76 0.83 Much
done in conjunction with forest conservation.
8. Forests are the food source, therefore, the insects’ 3.41 0.51 Moderate
habitat should be conserved.
9. The knowledge of the life cycle of metallic woodboring 4.00 0.87 Much
beetles should be provided to the people.
10. People should be informed of the insects’ breeding season. 3.35 0.86 Moderate
11. A referendum on metallic woodboring beetles 3.47 0.51 Moderate
conservation should be made in the community.
12. You should take advantage of the metallic woodboring 3.35 0.49 Moderate
beetle as moderately as you could.
13. You can help promote metallic woodboring beetles 4.29 0.77 Much
regarding sustainable conservation.
14. You can cooperate with various agencies in the village 3.59 0.62 Much
for sustainable conservation.
15. You are aware of the value and importance of 3.47 0.62 Moderate
metallic woodboring beetles including sustainable
conservation.
Total 3.58 0.80 Much
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This research aimed to study and explore the arabica coffee production process of PhaMee’s
community enterprise in Wiang Pang Kum sub-district, Mae Sai district, Chiang Rai province. Researcher
interviewed farmers in PhaMee Village. There was talk about the process of coffee production within
the enterprise community. Development of a model for the promotion and development of arabica
coffee of PhaMee village community between researchers and farmers. The result found that most of
the farmers had ecological planting. The coffee was sold to the community and local traders. Farmers
maintain the fertilizer once a year, using rain to make coffee. And over half the farmers had no
pruning of coffee. In addition, there were problems in capital and labor, resulting in the need of
farmers who want to be trained. Increasing knowledge from the agricultural extension officer and
those involved including the visit to the coffee grounds to consult.

The recommendations for this research should include the establishment of a learning center
to transfer knowledge on coffee production, processing and marketing within the community. There
should be a group to collect money to buy quality coffee machines and sufficient to meet the needs

of farmers and having a budget to repair and buy a new one.

Keywords: coffee production process, arabica coffee, community enterprise
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The objectives of the study were to investigate; 1) farmers’ backgrounds on social and
economic characteristics, 2) farmers adoption of rice production technology under good agricultural
practices system, 3) factors affecting to farmers adoption of rice production technology under good
agricultural practices system, 4) problems and suggestions about rice production under good
agricultural practices system. The questionnaire was created to collect data from a sample of 267
farmers. The collected data were analyzed for frequency, percentage, mean, arithmetic mean,
minimum, maximum, standard deviation and multiple regression.

The study results showed that the majority of farmers, 64 percent, were male with average
age of 51.45 years, married, and graduated primary education or lower. The farmers had an average
6.82 of family members, 3 household workforce, 3.88 rai of agricultural area, 31.83 years of farming
experience, and total family income earned 41,396 Baht. The farmers had a high level of knowledge
and understanding about rice production under good agricultural practices system. However, the
farmers’ adoption the technology, all the average on a low level. The factors effecting to farmer’s
adoption on rice production technology were five factors such as education level, contracted with
agricultural staff, channel for perceived agricultural information, numbers of information perceived,
and knowledge and understanding about rice production under good agricultural practices. The

problems of rice production under good agricultural practices was found that the farmers was not
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adopting of modern technology to rice production, water shortage, soil deterioration, rice yield was
affected by natural disasters, breakout of diseases and insects. Therefore, based on this result,
researchers suggested to government agencies should promote and develop rice production by
continuously to support new agricultural knowledge and modern technology of rice production,
development of water source for rice production; relevant agencies and farmers should be prepared

to protecting with natural disasters, provide advice on how to prevent disease and insect pests

properly; and promotion of agricultural group forming for rice yield selling.

Keywords:

adoption, rice production technology, Good Agricultural Practices

Savannakhet province, Lao People's Democratic Republic
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\nwRsATIvINE AT AR 2,09 Azuuy aglu
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¥

adall fuguamessussn Aunslidudaiug du

uvas Frunsivinuuaseudmandn sumsld
wansilenazgunsaimafuife funsliuasmaiu
Shwansiadl audeuarsmermsungeiy Aulsein
wazmsdansiuiiniswdn dunmsiigadndngiuuas
M33enndu MumsnumuAefumsUfiRnu fu
mMfnous wagdumstuiindeya lnedlriade 3.06,
269, 2.64, 251, 2.12, 2.12, 1.83, 1.76, 1.69, 1.66, 1.50
wag 1.47 muanu (Table 1)

Table 1 The farmer’s adoption level on rice production technology under good agricultural practices

system

Adoption on rice production technology Mean S.D Interpretation

under good agricultural practices system
Plantation area 1.76 0.49 Low
Seed utilization 2.69 0.60 Moderate
Application of fertilizer 1.83 0.53 Low
Water sources 2.64 0.80 Moderate
Application of chemicals 212 0.68 Low
Equipment for harvesting 2.13 0.81 Low
Storage and transportation 251 0.83 Moderate
Problems solving and feedback 1.69 0.57 Low
Farmer’s health 3.06 0.99 Moderate
Participation on agricultural training 1.47 0.51 Lowest
Recording and record keeping 1.51 0.60 Low
Practices review 1.66 0.57 Low
Accumulated average 2.09 0.40 Low
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Table 2 Factors affecting to farmers adoption of rice production technology under good

agricultural practices

Independent variables Dependent variable

Farmers adoption of rice production
technology under good agricultural practices

B T Sig.
1. Sex 0.059 1.180 0.239
2. Age -0.001 -0.348 0.728
3. Status 0.154 1.692 0.092
4. Education level 0.115 2.293 0.023*
5. Family member -0.005 -0.557 0.578
6. Main occupation 0.018 0.280 0.780
7. Farming area -0.013 -0.134 0.894
8. Farming experience -0.001 -0.358 0.721
9. Family income -1.487E-9 -0.586 0.558
10. Agricultural group member -0.025 -0.358 0.720
11. Contact with agricultural staffs 0.097 2.307 0.022*%
12. Agricultural training/educational trip 0.001 0.025 0.980
13. Agricultural information chanel 0.120 2515 0.013*
14. Number of perceived agricultural information 0.009 2.762 0.007*
15. Number of contacts with neighbors about -0.009 -0.333 0.739
agricultural production
16. Knowledge about rice production under good 0.029 2.831 0.005*
agricultural practice
Constant 1.672 3.553 0.000%*

R®=0.388 (38.80%), F =2.429, Sig. F=0.001

*statistically significant level at 0.05, ** statistically significant level at 0.01
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This study was conducted to investigate: 1) socio-economic status of people in Baan
DongHuayYen, BaanHong sub-district, BaanHong district, Lamphun province; 2) knowledge and needs
for resource development to be eco-tourism attractions of people; 3) factors affecting needs for
resource development to be eco-tourism attractions of people; and 4) problems encountered and
suggestions about resource development to be eco-tourism attraction. A set of questionnaires was
used for data collection administered with 180 samples in Baan DongHuayYen. Obtained data were
analyzed by using descriptive statistics and multiple regression analysis.

Results of the study revealed that most of the respondents were female (60% ), elementary
school graduates (77.2% ), traders/hired workers/farmers (90% ), but only 17.7 percent were married.
The respondents had 4 family members and household workforce on average. The household
monthly income was 10,143.90 Baht on average. They held a land for 912.22 square meters each on
average. They had been living in Baan DongHuayYen for 50 years on average. The respondents
perceived information about eco-tourism for 11 times per month on average and contacted private
and government personnel for 0.16 time per month on average. Most of the respondents had
knowledge about eco-tourism at moderate level and joined educational trip for 0.27 time per year on
average. Factors having an effect on needs for resource development to be eco-tourism attractions of
the respondents included a number of family members land holding with a statistically significant
relationship at 0.01, land holding and time span of living in the community with a statistically
significant relationship at 0.05.
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The following were problems encountered: lack of knowledge about eco-tourism and basic

infrastructure to provide convenience to tourists such as toilet, electricity, trekking trail, etc. The

following were suggestions: the respondents needed for support on knowledge about eco-tourism,

budgets, and job opportunity related to eco-tourism.

Keywords: needs, resource development, eco-tourism attractions, Lamphun province

UNANYD

v
a v N o

ATeilisagusrasdfe 1) wiednwideya
ﬁyugmehuuﬂﬂa WiISYFNa wardaruveslsyuvu 2)
Lﬁaﬁﬂmmmi LATAIUABDINITIUAITHAIUN
n¥nensidiedunnasieaiindsinae sz mvy
3) [fieFnwdaseidnanennudosnisTunisWaun
n¥nensiiedunnasieaiindsinavesssmay
1) wioFnwilywn guassn uardeiauonuslusimun
n¥nensiiiedunnasieaiiondsinavesssvvy

v v

Trunsiedu sruatiulas snaviulgs Tandn

o

anu lnsnuddelalduuvasuaulunisifivsivsu

(%

Taya 9NUTETYIYUTIWIY 180 F10819 TiATIEN
JoyalagldafifiBanssaun waznsinsgionney
WY

nan1sAnwInudn nauegisdiulngdu
weAnee Sesay 60 danunmausa Andudovay
17.7 aunsinedudszandne dnludesay 77.2
flondndnvne Sudreialy waziinisinuns Andu
Yowaz 90 fdwvaudnluadiieuiade 4 au
Frurusssnuluaideuads 3 au fiseldves
asseuiady 10,143.90 vmdaieu n15ionTes
fifuvesnsFoulaie 912.22 A15199 s¥ETIA
florfpegluguvuiade 50 U dnnsiuiteyatines
Aeafunisieniisndedneeds 11 adwoiiou
fnsofuidmiiinnsavidelenyu 1wde 0.16 ASwie
o Wrnumseusu@nugauifeaiunisveaiiien
Fediaaads 0.27 afsied uagnquiiegi

drulngiiarnuiifesdunisviewie i

Tusgdutrunans drutladefifinadeninudesns
Wawmsnensioduunamioniiendeiveg liun
F1uruau1¥nlunsitou daruduiusediedl
fodAyn19adff 0.01 drunisionsesiiau uay
szpgafiondegluguyy fanuduiudedied
Sfuddnaadan 0.05 Jamilunisdanisninenns
Weaiduunavisafiendadnafidady 16ud nsve
Auidunsiotiiendsiing Laznisuin
a1s1syulnainzassdiulsaduazadnliiy
tvieadien W feni il auuuwdumenisfiud
g1ueud Induniilen uazdoiausuuzvesszuvu
Adunguinedna fe fesnisliiagnuniadzdiun
atfuayuanu iU sieniisndslng atuayy
JuUsTaIM wazn1sadsendniiieadeatunns
vieatondainAliuussevuluyam

AEIARY: AINADINIT NITHAIUINTNEINT

widsioanendatine a1y
A1

gnaMnIsINIiaiisTuindaudifey
HOTTUULATEENATUOELIIN I1INTIBITUVDIDIANT
nsvieaienlanuvisavissananid (UNWTO) atiuil 14
wa. 2559 madvladaiutuogieeiiios fafinng
yeneiunfigalunivuenin swdnn uazielde
wUaAn T giiniaedewazweninidenaduuwnas
Houflsaiifegainiondeaniniilanldiiugy
gefian fMednsnindulnfesas 9.3 (Ministry of

119



Tourism and Sports, 2014) L‘ﬁuLaaﬁﬁuqmaﬂﬁﬂi‘ﬁm
msvieaftedlulsemelneg Foiduinseduiasugia
fiddey aseneldlifuusemalnesuiuaniaia
wazauAsygNderuvassEnalilinsulaun

a

97U LAgwUAUNIIUIULNYI BN EINLAUN 19U
vounelrUsenalnelud w.e. 2559 H31u7u
32,588,300 AU FILINUIULALIUIINT .M. 2558

NATUIUTNYIDILNE7 29,923,185 Au Wuduiu

v
=

Finduunn lnedAndudesas +8.91 (Department
of Tourism, 2016) uananagililszmaisnela
daanntuuds mavieadisrdsdwalissmauiiny
¥ andnaInsieu Semuduegiiniu uazada
selalidulsegyrvu wu n1siisteldainniseie
Aufvdeuinig Yundannsnszaeneldedieings
WAAITL AT UM INANTH AL 9AAN NS TN
vioufgiliamnsonanidsdls e wansznuiiise
NINEINTETTNVIAUATAILIAGDY NaDAIUTALETIN
daaw wazdidinanuluegvesauluyuyy Ateduy
NAFILAUYBIRAAIMNTTNN TR LileTViAR
ANNANAATENINNITHAUILAZNITOYTNY FUfA
wnAnsUuuylysiveansviouilen Ao nisauinis
vieafleregnedady Wouidyminansgnufiingin
NIWAIUATYEND duasdmanaliiinAuauna
maATygiakarnsaLAwadey

Tusez 10 iwdunldunguinvioaien
Bedsndeuuaziing aninazdsnsniaiule
dinduuuunina veueidunaduidesninsold
vosinsonfierfiivlaty uazanudesnisluuins
WUUATUNRITIANINNTY N1sdBunlasazUadi
ulgursvesfzuralunsiaun Feluunuimuinis
vieadleaunieyd atudl 2 (Ministry of Tourism and
Sports, 2014) leflgnsaranslunisimun Ay
nsfidiusinvesUszuvy Ae gnsamiansit 3 n1s
WAILIYAAINIAIUNNSYBdiEn wasatuayunisd

drusrnvasuszavuluniswauinisvieane Wu

120

5ANTIVULATAULASUITINITINYAT 36(2): 118-129

nsugnilsdndriinuaznisduiiidiuialify
Usgrvu wagn1sdauasunisiidiuiuvesussyivy
warLYY LU nensssunAWdUse Bnsan
Wunsnszareselawazniswaunllunndiu nns
vieufindsinafoindufanssunilsiinelmannis
vioadivaogsdsBuld Tasguvudanddmsuluns
Fansvieailen muglufunmsguaninensluguwy
vouy lglliviharessamfuaraandon Snits
fadunsnszareselidndgnelugusudnioe
Uagunydiunsiieu druadiulss
Sunetules Smiadamu S mamuiieuluiuiis i
Uimsdnnis shlsiutfesuiadsnaneduiiug
Uhiidansgauauysel Sundsiud uazduunaed
ogfvosunguiududu 2 vosUssma Bniegusuds
isunstanisdanistgusulussdulsemedod
w.el. 2556 uonanigusulismeatu Tnsfifin
guyudanusjsiuiiazeyinviutigus auglufu
n1sldusglevdvemineinsainia lnewiuiinis
vieuflsudslnmgiudnuionadenvosyuyuild
visluFoswamsousnsninensiild uaznisvinla
Winselaasuuasnisirsaulugusy sauludensT
gnvauitluvinuiiuiiaug TendusnlsTinluge
Hhuinvesnuies Pefuiamuasmsumuiuiiol
Faazmnnenlfinuiunds suazifuuuinislunis
ousnsuarnsliusslovtiannninensodiedsdy
Feifugafedalddnwininudosnislunis
Wauminensieiduundsisniisndedinaes
Ussmvudiendoogneluguvuthuasiedu dua
tulgs dunetiulas Jmindu lnedlingusyasd
dia 1) Anwrdeyafiugiudiuyaea asugha way
damu v9eUsTEITY 2) AnYIAIUIUAAINABINNT
Tumsiammineins ieiduundwieaiiondaine
vosszmu 3) Anvitladefitinademnudesnisly
MaiamInens ieuuvawienilendeilimves
Uszvvu 4) Anwileynn guassn uavdaiauauuy



Journal of Agri. Research & Extension 36(2): 118-129

Tumswauminens Woduuwasisadiendedne
903Usz 19U Wislinulsuniseadivaniely
Jwindu vseasdn1suinissunediules 1du
FoyadmivinsununTUImTIan1snn oo,

WJatnasald

A5ALIUN15IY

[V 7]
[

N15ALHUN15378 AT LEITAI e L T9US U

Tun15@ne Inglarinuanug Ao nuvuaseLdy

o
(Y

987N vy 14 A1uavulas

1 °
v Y

J
wnoUulgs Jamin
gy Tnefimasuiunsidedd
UsTuINIuaznguaAIeEng
Usgmnsililumsfinwiide Ae Ussuvud
andelumituashedu duatulgs sunetiules
Famtagimu Sruruaiuteuiisdu 327 afadeu
womduimayie 469 au tnAnds 450 AW sl
Uiz“mﬂiﬁgﬂwuﬂ 919 AU (Department of Provincial
Administration Registration, 2016) Tnedunaud 1
¥iNsduNGUAI0E19AIgAT Yamane (1973) sz sy
mnuidiesiudosay 95 AnmAaaAAeu 0.05 ling
freg19 180 a¥adou uardumeud 2 lwalamsdu
f0g UL (Simple random sampling) gu3uaanN
aYiTouaINToyanelousugs uazmvualigney
wugeuameiFeuay 1 au Jeaglddmnulsrevu

NENFI9ENe 180 AY

mM3iusIuTIudoya
widsteyaisrusuiieldlunsiduanunsn
wiseenléidu 2 Usziam e 1) doyaniend Fadu
119590590 08YaNeNA1T 31891UN1TIT8 Uag
foyanugiuvessunetiulss 2) Joyaugugi Taed
nslduvvasuanuduadeaielunisifusiusy

Toan17338 (Kanjanasamranwong, 2017)

n5AATIEtaYa

mnTeideyald winsleseieenidu 2
fupeu fe 1) Meeseidoyaiugiuduyaaa
WATHENY d9AN AIUT wATAIUABINITIUNITHRIU
n¥ngnsiierduundwioniondadng lagliada
WSTIUT FaUsznaudeadn A1Seuay (Percentage)
Alade (Arithmetic mean) dutdsaluuNInTgIu
(Standard deviation) Lﬁaagmaﬁﬂwmzeﬁagaﬁhm
Younguieg 2) Mngiiadefifinasioniny
foanslumsiauninensitoduunasionien
Befina THadRiomanuduius 1Hun mslinsen
NY0ANBELUUAAT BN (Enter multiple regression
analysis) 55319 uUsdase aun dnwagdiuynng
UTENaunig e @01unIn 818 SEAUNISANYA
U298 uLATgRaUIENaUMe 81N I1UIUANITN
Tunfaideu seldvanuavesnsaion waznisie
AsosiiAuvniniideu wardadedenudsznaudie
nsiluanndnesdnseingg Tundtu nsldsudeya
g1aasiieatuniienfiendeling nsiasedu
Fmifinin3g msfneigaiu uazanuiemidila
Aeaffunisviesiiendsiing fufudsnu Ao sedu
AudesnsluntswauIminensiiieduunas

Vo NYNTIRLA
Nan1sIeLazIanTal

%ayjaﬁugqudquqﬂﬂa \ATEENY wazdeny
VIUILV1VU
Uszvrvudidunguinedisdulng iy
v Sepav60 anmunwausa AnduSevay 17.7
drulngaunisindulszondnet Andudesas
77.2 wazUszarvuiiendndivie Sudaaiald v
manues Andusesay 90 Swiuandnluasiseu
waes 4 au s1uaunssuluaiidouade 3 au

f5nelevoensisoutads 10,143.90 UMABLABU N3

121



foasesiinuvesnsiFoutade 1.105 15 szoznand
odwagluguvuiade 50 Y msfuiteyadians
Aeafumaoadiondeinmade 18 adwiaiiou ms
fadeidminfiniasgnioienvuiade 0.16 afade
Weou mseusuAnuiguuiAsafunisvieaionds
fnmads 0.27 afaiol uagUszarwuiduanidn
sannsneluyuyy Andufosay 14.4

Anuiieafunsvisaiisadeliiarvaslssuvy
HAN15IT8NUI UTeu1vUNqUAIRLIS
faufiteatunisvienfiondeding aglusysiv
Uhunans fovay 50.6 uazUszmvunguiogndiil
P} fevuus iR segd 1264 dudsauumnasgu
2,06 neugniiesdian 6 ¥e uazgsiign 20 4o 91n

MaUInANIavLe 20 U8

anudasnisluniswaumineinsiioiduunas
vioufieaBeiianvasussynvu
NANISANEIATINABINTITIUNITH G U
n¥nernsiioduunasondisndeing wuin
Uszanwudanudesnisiauminenns weduuas
viewfiendsiinayumniuiads 3.72 Feeglusziuinn
wazINNITERUAINUTEY B UNGUFIBE19duIngy
faudesniswaursudneninlunisiuunas
vioiendadinauniian dedianudesnislusedy
1w Wunsiaundnenmussituiilediazannsa
sosutinrioadisnld fe nrswamnsnenslidaay
gmanysal Ugnin/asunaenied naimuiuglsl
Wllanuvainnatevia sysndungiuazdnivn

[

dialisyuuiineiinnuauysaluazdosiunisgaiug

]

= o X do v = % a
uldsnsimuniuiliidugiudeusszuuine

wazAudiSeusimusssuateluguyu oy
nTzUIUNITITeUS wavaiedndrilnluniseusny

AILINBDUNIISITUTIR WALOIENBAIDTINAINY

Juegvasnulugusy sasnsuimuinunliiay

122

5ANTIVULATAULASUITINITINYAT 36(2): 118-129

Uaaadeduiuinreaiion Tnglaniznisvieiien
Tud It NINIBIEINIMuAUUN

J99R97 AD ANABINITAUNTITAIINS
wazasedndiln daudesnisluseavunn Wunns
WanloairsnnuiuagIndrinlkiuinvieaiien
Ao nsWaulviguduinisedisdaau uwagd
Wnthiineyaainsfineslinuiuitnvieaiien
W lilidenarnvaneuszinvlunslsideyadnnans
wAtnvieafien 1w wiuwu Weawes 3avia (Hudu
Wanrlrddelunissaslidnreadisniadndiin
FrufulsEnnun nduy wariidentsieesiiil
nsuenUszanves sl ldvesluunas
5550977 Snamunliid i ideansanealé
WaINNA18N1Y1 LiiaTI5UAIUNAINNAIEVOI
Unrieadien Waundunisdinwsssusfuasiede

ANUNINEULIEUNIS Lieliauiuidniouiien

€

a

AUININTTUAIUNITANEITITUIIR NULNVIBALNE

D

=

nflauaulaanigaiy 1wy Aanssunisqun
nsfnwitugld Wudu sauluansiamunliiingg
weunsdeyanisvieniiewiudulaitnuineuas
Awdangy wagmsiauyaranslrinnuslubes
sruuilng wagn1seusny dn1seusy Anwigeiu
Aerfumsvioaflendeinaazniseuing

AUABINITAIUNIT T UTE Lo TUVBINUT

A

winlminanugaduluasuneun FeiianudaInishu

seauunn Wuniswauninelminnslduselovulu

[ '
A =

Aud fo Waurlddszuuiousodnriendion uay
SEUUSNEIANNUAR BLATINLAL NS NEA UV
fnveaifies msimurdaneaiiauazaisisyllng
Wy o 1 il Fesaw anuuguwenuaa I
ngauLaEnaLNAUR AN MALT nsTaualEAe
'iwumﬁmﬂ’]'ﬁé’maflmmazimmmiﬁgﬂ
gudnuaz dinsdmivresuazindavedeegnignis
AsRauEuRiufinndmdudneaiienliian

wangay Wy dnnsesnuuuiagldiagnaasnad



Journal of Agri. Research & Extension 36(2): 118-129

NANNAUAUSTINYIA WazUITRIANAIU NITAAIUN
TAansAamuwazyseiliunanisaniuau 4n13
TesenUssiiiunanseny waziin1suTuuauazuile
Paymilinannisvieadien
AUABINTITAIUNTHAIUTINTD YU UL
Aanssunisvieaiien famudeanisluszduunn lae
ANFINTTTUNTTAIUTINVRIYUYY Fip NI19LU1N
Tedruslunisnaa Auangunue visiaus
wwamslunsvauImdnensii o uuna oo
Weta nsiaunddiusinlunisdanduladen
RenssundonuImefidiuifindewmuizay lunis
Wawwsnensiieduunasisadiondaiing nisdh
NdldrusnlunI AU UNI o AN TINAIIY LU
madulndviosiu msvevesiiszdnainyusu wie
asTusnseufinnaneluty nmsdanddiug
Tunnsdunauseloved wu S5eldfintuannnasil
drusulunssuduianssunmsveadiondsing nns
Wnfidausawlunisiaumsneinsiiieduuna g
viouflondsiim msedosnslingthuduiidn
wazilioides waznisdnunddiusaulunishinniy
wazUszlluna nasanadunanssuldlaszey
Al Lﬁa‘dwﬁuuf’ﬂﬁu{]mmﬁﬁm%u
na1lAgaTy ANUABINISHAMUINSNEINS
Werluundsionisndslinavesuszvvungy
fege danudeansiauisudnen 1 nlunsidy
uwndwionfiendadnainiian seaasmn e Aaw
ABIN1IAUNITIIAIINIwazaT9dnd idn Ay

#9an1501UN5 I USElevUvBIN ULl AnAINY

98U warAMUABINTITAUNTTHAT VR U YUY

AANTIUNTVBWNYI ANUANU

Jadedfifinadaniudesnislunisimuimineins
Wioduuasioafisndedive
nanisAnudadedifinadaniudosnis
Tunswamsnensiieduwasiosiisndadieg
Fwzifiomanuduiudseninsuusdassiu
Fauusanu Tneldadfiienianuduius Simple
linear regression flomAuduRuSTENIIF LS
AUAUAILUITBATTMANYF 1ALUIBaTTURaLF
AMuFuNuslufianiela (Phengsawat, 2010) Tu
Aipszainda9Fuy sBasavun 15 dauds 1eun
WPl 918 SEAUNISANYY aanunInasa e s1ale
Tupsasou IuruaNTnluAsISToU TIUIULTIU
TuntiZey fufidensedunsriBeu ssuzaiiends
ogluguvu Msfuiteyatmmstuidesandesiieg
nsfadeduliniiiiiniaguazionasu nsidu
AMENITUNITNYUIU NITHNBUTURIUAIUNIS
vioufien LLaxﬂ’J”llliﬂ’NmL‘ﬁﬂ’«JLﬁlﬁJ’JﬁUmﬁﬂ@dLﬁﬁn
Bafing Wemeanuduiusiuiulsnu fe Ay
Fosnsluniswauivsnensiiioduumawisuiien
Fellne defnwinnuduiusssuinsudsdase
wAagANyI "szﬁé’aLLiJs@aiwﬁmﬁﬁmmé’mﬁuﬁ‘ﬁu
3991 0.80 AaznslAntymenudusiugszning
fuUsdasemeniules (Multicollinearity) suidu
nsagifiadoauydgrufididumadanisiasgi

annouNy (Prasit-rathasint, 2002)

123



5ANTIVULATAULASUITINITINYAT 36(2): 118-129

Table 1 An analysis of factors effecting needs for resource development to be eco-tourism attractions

of people Baan DongHuayYen, BaanHong sub-district, BaanHong district, Lamphun province

Independent variable

Dependent variable

Needs for resource development to be
eco-tourism attractions of people

B t Sig

1. Sex 0.093 0.800 0.425
2. Age -0.009 -1.079 0.282
3. Education level 0.144 0.085 0.398
4. Status -0.180 -1.328 0.186
5. Family member -0.526 -10.780 0.000**
6. Occupation -0.073 -0.331 0.741
7. Family labor member -0.026 -0.386 0.700
8. Family income -1.165E-006 -0.146 0.884
9. Holding land area 7.605E-005 2.077 0.039*
10. Time of living community 0.011 2.026 0.044*
11. Contact with extension officer 0.090 0.593 0.554
12. Training and educational tour 0.051 0.511 0.554
13. Received Ecotourism information 0.006 0.821 0.413
14. Participate of community traditional activities -0.078 -0.600 0.549
15. Knowledge about ecotourism -0.008 -0.266 0.791

Constant 5.712 10.235 0.000

R?= 0.560 (56.0%), F = 13.857, Sig. F = 0.000

* statistically significant level at 0.05, ** statistically significant level at 0.01
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