/. T

(FINAEJO

N | VERS | T Y

S80I
_[‘IS“S@“IIITI\)) ANNS)

Us:onl 2551

(Ssunaoomilinsusou) 75 U))

4 - 5 suoAy 2551

- AUgNIsAnuta:dnausuuIUIGEIG
&UNJVYUA=AVIASUIBEINISNISINGAS
umanenasiilo

’\(\’\saﬁﬂmsmu,, s

& E%

$ %
& )
\l £ 1
NeCTeC" | T
amember of NSTDA v

... ISBN 978-97L-BLLL-73-L



aaldainas



o
AMSINZLRYILARAAUDINDLAB Y Casfanopsis acuminatissima (Blume) A.DC.

Callus Culture of Castanopsis acuminatissima (Blume) A.DC.
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Abstract

The perennial Castanopsis acuminatissima (Blume) A.DC. or “Ko-duai” is naturally
distributed across forested high plains in the North and Nertheast of Thailand. However, illegal
felling of trees and the seed's recalcitrance has led to considerable reduction of the species in its
natural environment. So, a preliminary study on tissue culture was tested for conservation purpose.
Callus was obtained from a seed from Loei province after being cultured was on semi-solid half
MS medium supplemented with 2.00 pM BAP and 0.25 pM NAA. Subsequent culturing on semi-
solid half MS medium with combinations of IBA and Zeatin induced development of embryogenic
calli which appeared as round and opaque granules. Scanning electron micrographs of the callus
surface revealed globular structures which could probably further develop with an appropriate

culturing regime of growth regulators.

Key words: Castanopsis callus, embryogenic calli, tissue culture of woody trees
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Abstract

Study on the screening of effective fungicides for controlling the growth of Peniciffium sp.
on agar culture medium mixed with different concentration of fungicides was conducted. These
fungicides were metalaxyl, mancozeb, PCNB and benomyl and different concentrations were at 0,
50, 100 and 150 ppm. Aung Sae seedling was grown on these culture medium. The result showed
that benomyl concentrations were at 50, 100 and 150 ppm. gave the best result for inhibiting the

growth of Penicilfium sp. which were highly significant difference when compared to control
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treatment. Study on percentage of numbers of dead Aung Sae seedling after inoculating of
Penicillium sp. on culture medium. The result found that there was no dead Aung Sae seedling
after nine days of inoculation for all treatments while after 12 days of inoculation, the percentage of

dead Aung Sae was increased.
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Effect of Light Intensity in Natural Habitat on Growth and Flowering

of Dendrobium scabrilingue Lindl.
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gga“ﬁu lavludlauning iy wasniusuu-aainn 2549 duildSunaady 1,000-2,000 uazannnin
2.000 u59LAUn ﬂmmﬂm’mn%aﬁﬁgﬂﬂﬁ'gUlmjmﬂﬁq@l LanaINIaE fanndwild Sy uaaRiala
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adan: anaudues maasydiule misanean naeldlng Basuasna
Abstract

The effect of light intensity in natural habitat of Khun Yuam district, Mae Hong Son on
growth and flowering of Dendrobium scabrilingue Lindl. during June 2006-January 2007 were
examined. Results showed that the light intensities during June-August 2006 were low, and then
during September 2006-January 2007 were also increased. In July and September-October 2006,
light intensities at 1,000-2,000 and >2,000 foot-candles (fcs.) could caused the plants had
significantly higher pseudobulb width than those <500 fecs. But, pseudobulb height was not
significantly differed. In Octeber 2008, light intensity at 1,000-2,000 fcs. could effected significant
higher leaf number than those from the 500-1,000 and >2,000 fcs. But, the number of

inflorescence, flower per plant and size of flower were not significantly differed.

Key words: light intensity, growth, flowering, Thai orchid species, Dendrobium scabrilingue Lindl.
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Effect of Shading on the Growth of Tea Oil Camellia

(Camellia reticulata Lindl.)

dud azeavdl’ uazds1s Wiuwnag’

Sanh La-cmgsri1 and Sarawut Pantongz
"medrRTas amsrAansINNTINEeT uninanudld 1 Boelwa s0200
Tasan1iisn windulsnsesoa s TADWTINWTAUTITAATY BUINLTHTITNNT
1Deparlmen‘[ of Horticulture, Faculty of Agricultural Production, Maejo University Chiang Mai, Thailand 50290

*Tea il Camellia Research Project of Princess Sirindorn
s 1
uneaata

a o = a a 2 o
INNFANEENTNATaININIILEs AdamnaigfulavassinduaanuaaiNa AN eI
sauasnuduumimanzanden s lavasminduaaniad IUEUANINARBILLL FN
mJHmI (Completely Randomized Design; CRD) i3 Fmesas  fe lawsaums windues 30
£ = € £ = & I o 8 = = 1 1 .
wafidiud uazwmauas 50 wWaiidud wud vwaidunazdFunuaaalsflad ldanauandrans
peAREI AN IETE udlnaludiuannugavaddu lasdumiduaanuadiwiuss 50
&2 gE & ) a A& A ' a & » ¥ e
wafldud fenadvanugduazTnunaalsiladafian dumsifialsauussi dwmiduaan
uaanwsumila Sidudnmafialsauazuussdasndndunlawnauss wazlduandranuadnai
HUFAYNIREA

AR MIWTNLEY TNNuaanLes

Abstract

The effect of shading on growth of tea oil camellia (Cameifia reticulata Lindl.) was studied
for optimum light intensity based on Completely Randomized Design (CRD) with 3 treatments
including: a) no shading b) shading at 30% and c) shading at 50%. The result revealed that the
size of stems and chlorophyll quantity were not statistical difference but they have the effect on the
plant height. Shading at 50% the tea oil camellia (Camellia reticulata Lindl.) had the highest
chlorophyll content and plant height. In the case of disease and pest indicated that shading plants
have percentage of disease and pest lower than non shading plants and were not statistical

difference.

Key words: shading, tea oil camellia, Camellia reticulata Lindl.
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Abstract

The research was conducted to study the effect of harvesting age of Krachaidam rhizomes on the
qualities of Krachaidam-"Choke Ananm’ mango tea product. Also, the study was to find out the proper
harvesting age of Krachaidam rhizomes that gave the internal color according to the market preference
and contained the highest total phenolic content (TP) and provided the highest free radical scavenging
activity. Rhizomes at 5-harvesting-age (6, 7, 8, 9 and 10 months after transplant) were processed to
Krachaidam ‘Choke Anan’ mango tea. Plant materials used were harvested in the growing season of
2007-2008 at Plant and Plant Production Material Technical Service Center (Phurua), Loei (950 m asl).
The products were sensually evaluated by panelists at Department of Chemistry, Faculty of Sciences and
Department of Food Science and Technology, Faculty of Agro-industry, Chiang Mai University between
November 2007 to July 2008. The results revealed that raw materials harvested at 8 and 9 months after
transplant gave the lowest L* and b* color values and high a* color value of internal rhizomes, which
could meet the market preference. For the total phenolic content, the rhizomes harvested at 9 months
after transplant showed the highest value (68.75 mg GAE/ml); whereas the free radical scavenging of the
ones harvested at 8 months after transplant had the highest value (the lowest ICy; = 0.1328 mg/ml).
When process the 5 harvesting-age-rhizomes to Krachaidam-‘Choke Anan’ mango tea, the preduct from
rhizomes harvested at 8 months after transplant gave the highest preference scores of each sensory
attributes and overall with significant difference (p<0.05). In conclusion, the suitable harvesting age of
Krachaidam rhizomes to use as raw material for Krachaidam-'Choke Anan’ mango tea product was 8

months after transplant.

Key words: harvesting time, Krachaidam-‘Choke Anan’ mango tea, quality, phenolic content, free radical

scavenging
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Effect of Manure on Growth, Yield and Quality of Sweet Corn
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Abstract

A field experiment was conducted at Lampang Agricultural Research and Training Center,
Lampang province, from January to March 20086, in order to investigate the effect of cow manure
on yield and quality of sweet corn. The experimental design used was an RCBD with 4 replications.
The treatments consisted of 4 rates of manure applied at 0, 0.5, 1.0, and 1.5 ton/rai. The manure
applied to soil before planting. The application of 0 ton/rai used chemical fertilizer consisted of 3
steps, i.e., 1) 15-15-15 compound fertilizer as basal fertilizer at the rate of 50 kg/rai, 2) 46-0-0
compound fertilizer at 25 day after planting at the rate of 25 kg/rai, and 3) 13-13-21 cempound

fertilizer at 45 day after planting at the rate of 50 kg/rai. The 4058 F, cultivar of sweet corn was

284 Tmﬂ’mﬂ’]il]itﬁéi.m’miﬂj’m’ﬁ UsednT) 2551 4-5 Twaan 2551 quﬁﬂ?iﬁﬂﬁ:ﬂLLRZ?JHBUEN%T%’]‘H’@ wIntauuala



employed for this study. The results showed that the effect of manure application on yield and yield
quality were significant among the rates of manure application. The treatment with manure at the
rate 0 ton/rai (chemical fertilizer application) gave the highest vield and vyield quality of sweet corn,
in that the average yield (2,788 kg/rai), ear width (4.42 cm.), ear length (16.91 cm.) and sweetness
(16.5508rix), respectively. Furthermore, the manure rate at 0 ton/rai produced the highest of the
estimated net profit of 11,999 baht/rai while that of the 1.5 ton/rai provided the lowest of 6,595
baht/rai.

Key words : manure, sweet corn, growth, yield and yield quality
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Figure 1 The effect of manure on growth of sweet corn at 7 - 56 days after planting
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Table 1 Yield, yield component and yield quality of sweet corn as affect by different rates

of manure at 70 day after planting.
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0.5 1980 d 1.81 425¢ 16.03 d 16.00 ¢
1.0 2038 ¢ 1.62 4.30 b 16.31¢c 16.02 ¢
1.5 2099 b 1.62 4.42 a 16.66 b 16.40 b
F-teSt Kk NS *k Kk *%k

* Mean within column with different alphabets differ significantly at P<{0.05, ** = sig. at P<0.01, NS = not significant
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1.5 0 3,000 3,000 6,000 12,595 6,595
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Figure 2 The manure application on yield of sweet corn (CMS 4058 F,)

a, b = 0 ton/rai {chemical fertilizer) ¢, d = 0.5 ton/rai e, f = 1.0 ton/rai

g, h = 1.5 ton/rai
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Growth Comparison Between 4 Varieties of Oil Palm in Main-nursery
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Abstract

Growth comparison between 4 varieties of oil palm in main-nursery was conducted by Co-
operative education for agricultural academic, Maejo University and R&D Kesetpattana Company
Limited at Maejo-Chumphon University from October 2006 to September 2007. The analysis of
variance on growth of 4 oil palm varieties; Deli-Nigeria, Deli-Ghana, Compact Nigeria and Compact
Ghana were significant difference in mean squares for plant height and diameter of stem, the
average values were 53.49 and 2.46 centimeters, respectively. Other characteristics such as length
of leaf, width of leaf and plant canopy were non-significant, the average values were 32.09, 9.60

and 48.66 centimeters, respectively.

Key words: oil palm, main-nursery, variety, growth
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Influence of Benzylaminopurine and Indoleacetic Acid on Callus Induction
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Abstract

The aim of this research was tc improve of Elaeis guineesis Jacq. in vifro in three different
stages,including embryogenic callus initiation, multiple shoot differentiaion and roct initiaion. For the
embryogenic callus initiation, the successful medium for the best of friable and compact callus were
VW medium supplemented with 4 mg/l BAP, 1 mg/l |1AA, 22.5 %(v/v) coconut water. The success
of multiple shoots-like structure differentiation from the embryogenic callus was 10 percent. The

adventitious shoots from the compact callus were raised by culturing immature zygotic embryos of
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Elasis guineesis Jacq. in VW medium for 150 days. The productive medium for the adventitious
shoot production frem the callus were the 4 mg/l BAP,1 mg/l IAA, 22.5%(v/v) coconut water
treatment. The immature embryos were cultured for 60 days. BAP of 4 mg/l plus 1 mg/l 1AA,
22.5%(viv) coconut water in the VW medium was found to produce the maximum length of shoots
at 3.15 cms. For the root initiation, the successful medium for the best of root induction was 2 mg/l
BAP, 1 mg/l 1AA, 22.5% coconut water for 80 days and gave the highest root number of 2

roots/explant.

Key words: oil palm, in vitro culture, callus Induction, Elaeis guineesis Jacq.
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Abstract

Effects of chemicals compound (NAA, GA,, Algal extract, Biotic compounds, NAA+GA,
Ca+B and Trace element) on fruit quality of longan cv. Daw compared with contrel (no spray). The
chemicals used spray on young fruitlets stage (1.5 em. fruit diameter). The results showed that,
the plant use all treated have the yield and fruit quality (fruit weight per tree, fruit weight per
panicle, fruit per panicle, diameter of fruit) no different of control (no spray). The treatment treated
NAA and GA gave the lowest thickness of fruit aril. While, the treatment were no treated gave the

highest thickness of fruit aril.

Key words: longan, NAA, GA, algal extract, biotic compounds, Ca+B, trace element
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Effects of Fruit Load on Leaf Gas Exchange, Leaf Nutrient Content

and Fruit Quality in Longan
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Abstract

This research studied effect of fruit load on gas exchange characteristic, leaf nutrient
content change and fruit quality of 3-year-old grafted longan trees cv. “Daw” was examined during
March to September 2007. The experimental treatments were 1) low fruit load (20 fruits per
panicle), 2) medium fruit load (40 fruits per panicle), 3) high fruit load (60 fruits per panicle) and 4)
non fruit. The showed that all fruiting treatments give leaf chlorophyll content higher than non fruit.
A longan tree with high fruit load was the highest of leaf gas exchange while non fruit was the

lowest. Phosphorus, potassium, calcium and magnesium concentration in leaf were the highest in
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non fruit treatment, whereas the amount of potassium, calcium and magnesium in longan leaf
decreased with increasing fruit load. However, nitrogen in leaf was not affected by fruit load. The
longan trees with high fruit load had a higher yield and panicle weight than medium fruit lcad and
low fruit load. In medium fruit load and low fruit load trees, fruit weight, fruit size, fruit skin thickness

and aril thickness increased significantly on high fruit load.

Key words: longan, fruit load, leaf photosynthesis, leaf nutrient content and fruit quality
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ARHTVINAHE (AMUNIN ANENT URSAINAIY) mwammLﬂﬁanLl,a:m*]wmtf:agaﬂ‘jﬂﬂsm"’a%
#A15aann fruluduidiudgudnanavauie uszdSanmandafiae i e lidanuuandnain

M1 3 nysuAT (a9 wh 4)
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A9 4 HAYINS DHATEIWIREHE (F]’Jﬁllﬂ'slﬁd AN UASAURUT) anunudian anu

wuLila Lﬁumguﬁﬂmwmmﬁ@ waztFurnaandsfezaniinle

AWIAHA (H3.) AWl avanwl  duingud TSS

n3saia A A A28 wldan e nataNER

na 817 Wi (w31) (3131) {330.) (°Brix)
M1 ikatas 2808a 24241 2507 a 058 a 592 a 14.12 18.07
M HaLN e 28.02a 24.07 ab 24.80 a 061a 597 a 14.056 18.61
mﬂﬁ”mamn 2634 ¢ 2356 b 2325b 046 b 509 b 13.81 18.24
Taiflnanta Tidawa  ldfena  Tuifiewa Talfiana Tl@ana Tfiana  Tdfans
F-test ¥ * * ® * NS NS

e i . & o . an . R
*= ”‘li’]ﬂﬂ:ﬁﬁh@lﬂ@ﬂﬂﬂ‘lﬂuﬁ@]mﬂLﬁﬂ]ﬂ% ﬁmwLuﬂn@m“mmnﬂamaﬁunmﬂ;y P<0.05

NS = Tilanuuansnanunaaia

’Q.)‘i]’liﬂiﬂaﬂ’ﬁ‘ﬂﬂﬁaﬂ

arstAsundlsimsdsasiedias wudt nesndiadnnTluaann BradhwnasuayBuates
adm'mﬂ?z'ﬂuLLﬂaaﬂ‘%mmmaaIiWaﬁl,l,a:a"@mmil,l,anLﬂ?muﬁ”wm%uauvL@aaﬂvLﬂnﬁgandwmm?ﬁﬁ"laj
Suanda wwd srrumsane luuzdaafinuinnsdsmseduavasuzdislunsndifdanatond
nsEIATERLEIAINIIRaNsaN (Urban ef al, 2004) funsnanadluuerl IaWuf Breabum uw
fuas M 26 Fadnvsdanaunanisliens SUSunmmanaadoud 038 Alansy Tweinnaeds
faud 225-385 n3u lunsmadinaansunnuazlunssudinaanaion nnyiasmIsaazfiss wui
sandfedmylaanensanyinnin 65 Wasifud  uazd s TekifiatwdslSumnnsaens
RN YA 12 Wadem e siufily (Palmer of al, 1997) MIANWAMIANUFUIUE
FemmE AT uasuaz S mnsa anavasuan Hadnnusurusdeudisueuluduidng 8s-
284 wadad LL@iﬂ'ﬂ&lLL(ﬂﬂ@iﬁdﬁuﬁ]zﬁjFﬁﬂwﬂl’]dﬁﬂF_Ieluf]@ﬂ’]ﬁﬁflﬂ’]ﬂﬁ]%ﬂall,auiﬂll’m (Palmer, 1986)
Palmer (1992) 724wl msAanaannTuadavinminukiesdu nrsrzauiminudsluidazsn
YasdunazIRsLaTIs LA TasAnsrudtanuauninsasauiminudsvasusiiudu annas
nanedludy (Citus madurensis) ﬁﬂ@ﬂlumwLmﬂﬁmmzmym@gmms lapAinsmsLiHa 50,
100 uasladuania wudn n3su3ERlInanE el RaIn A s ﬁuﬁlmmzﬁwﬁmﬁwﬁaﬁuqa
ﬁq@] myldsivasduduisanasdosududnandafiniuain 0 #9 100 nadadu 1lasandudlag
uanBadAuluann suduidersssnuilutay (Lenz, 2000)

Iuéﬁumﬂﬂﬁwuﬂaaﬂ%mmmqm%ﬁ nssuAERTnsdananndUiumaanads
Twunmday uaadoauszuunidaululuaass a1n Lenz (2000) Maawin YSunadwunadoaluly
ussvaaasiudinandins iodudu Ui Andu dulTinnuasdeusumidudaiana
i wnenliunaeadasalddanuuandieiu Teairduinlod S nmeasafuniullasdes
Yinlinanfadaonmniw daravinldenand anmadidaarinlddudnlofaensdulnsunaints
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Wufin anmmesasiudile wod miliuaann Snavluuievasuaitluaass Gamsienalu
Vanmfvndasvnldinminaaiais a70n79 A10077 LATANURHITEIHARARS LasrilE
Wianwawnandinis 3uathunans (B8 uazamiz, 2547) wnaa uszamy (2545) o dua lofid
mstiawns 60 wafidud vinlwuaniafvwalwanhduililions duiltfansaan 20 Wasidud
waz 40 Wasidud dminuadnluvasdufivdiaons 60 wafidud mmsmﬁwﬁ’mﬁﬂnamﬁuganiﬁﬁ'
TaidRanaia 52 Wesidud usznmanasesluizdng 1gu ued@auazand Dufinsuiudnd
winddavlidulduadsnandanaanniinly ﬁ]:ﬁﬂﬁ”l,éfwamﬁ@lﬁﬁﬂum@]Lﬁmmzﬁﬂmmwcﬁlﬂ fuasia
inldAsruaasduininlaite uaedirinlfoimfezan]ianss uazn1INanoduas Davie and
Stassen (1997) Ynnsulfanauzalaiug Sensation fia 50 wWadiiudvasinuwunaifa vinliuzaas
ymzifivfmadimdnannniduitladlddfoss nrsdfeesdelintd fodmuanwuidlumeia
amnmvainanialulinaanunriiadng dwmssadianunisfianaluidazduaniunine:
danalduuavasuaiadula ol 1y fussduveanisUiens (Link, 2000) uazduwuatfladlad
wanandyTanmuilaluly LLa:ﬁﬁﬁTﬁﬁ%ﬁlugdﬂ’hﬁ%ﬁﬁNamaﬂ wazddranaiudiumHaninda
Fuilindn dudarnafnarefusddmuiuawlinuesaiadaduilfinde (Wunsche of af,

2000)

daluanisnaaas

MMINARBINRVAINT LIRAREY N3 LiRaLwNENa My Rsann wazldlaaufa luaiu
nylikaunn uadwnaussliuaiaaldnSumasalsfadlulugandnlaiduauda lududan
mmanLﬂ?;ﬂuﬁ”ﬁﬂﬂmi’uauvl,@manvlﬂnﬁmivﬁmamﬂﬂﬁhgaﬂ’jmﬁﬁ%‘ﬁu6] yoeidwldfinanaadiand
ﬁq@ mm%%ﬁhiﬁnanﬁs«nﬂnmﬁaﬂ%mmm@ﬂaaﬂa%ﬁ Twunmdvy uaaidoy ussuunilifvalulug
“ﬁa:@l waefims BusuindnsrinldlSanslnumsd oy wandow LLﬁ:LmnﬂLﬂTjﬂm@mﬁﬁﬁqﬂ Tuanu
msmﬁymmmqmmwwawﬁcﬂ mm%ﬁﬁﬁﬂ'ﬁvﬁnamﬂﬁﬁ%mmwawﬁmiaﬁmm:ﬁwﬁﬂwmﬁa“ﬁaga
nms et mnansuaznylinatas luwaeimslSustos use 1 Suatwnansdisaivvasimmin
HA TWAHA AnEnwIRan LLa:mnwmLﬁagaﬂiﬁﬂﬁﬁ%ﬁﬁmamﬂ

LONA13D19D9

I8 Asauding INTUT LAY URSRUR 1919330, 2547, m’uaamﬂ’?ma@ia@;mmwmmmmﬁcﬂLmz
mIszauTnminuRadugale. 2. Inmenaadinens. 35(5-6 (i) 345-348.
wnam afaemnns wiin usTude Ssur Wigia W¥und gnud ussdis Tuzassnsol. 2548,
Na‘ua{imiﬂﬁcﬂwaﬁiaﬂmnlwmadmama@lEWLH {Dimocarpus longan Lour.) ﬁuﬁ?ﬁ@a.
2LANgIEmEnsinEaT. 33(4-5): 235-237.
WYIn uzlugy INTWY ALY TA ASauiing uazdud daiaTan. 2547, walwladnsuia.

I oo & = &
wWan. FUnNIWARNRISUIAaT: ﬂié\‘iL“YIW“‘J. 126 U.

314 Tmﬂ’mﬂ’]il]itﬁéi.m’miﬂj’m’ﬁ UsednT) 2551 4-5 Twaan 2551 quﬁﬂ?iﬁﬂﬁ:ﬂLLRZ?JHBUEN%T%’]‘H’@ wIntauuala



Davie, S.J. and P.J.C, Stassen. 1997. The effect of fruit thinning and tree pruning on tree starch
reserves and on fruit retention of “Sensation” mango trees. Acta Horticuiturae.
455; 160-166.

Lenz, F. 2000. Effects of fruit load on the nutrient uptake and distribution in citrus trees.
Acta Horticulturae. 531: 115-120.

Link, H. 2000. Significance of flower and fruit thinning on fruit quality. Plant Growth Regulation.

31: 17-26.
Palmer, J.W. 1986. Seasonal variation of light saturated photosynthetic rate of ‘Golden Delicious'

apple leaves as influenced by leaf type and crop load. in: Lakso, A.N. and F. Lenz (eds).
in: The Regulation of Photosynthesis in Fruit Trees. Symp. Proc., NY State Agric. Exp.
Stn., Geneva. pp. 30-33.

Palmer, J.W. 1992. Effects of varying crop load on photosynthesis, dry matter production and
partitioning of Crispin/M. 27 apple trees. Tree Physiology. 11: (19-33).

Palmer, J.W., R. Giuliani and H.M. Adams. 1997. Effect of crop load on fruiting and leaf
photosynthesis of ‘Braeburn’/M26 apple trees. Tree Physiology. 17: 741-746.

Menzel, C.M., T.O.C. McConchie, N. Wilshire, Y. Diczbalis and C. Wicks. 2002. Lychee, Longan
and Rambutan Optimising Cancpy Manegement. A report for the Rural Industries
Research and Development Corporation. RIRDC Publication No 00/29. Queensland. 93 p.

Urban, L., M. Lechaudel and P. Lu. 2004. Effect of fruit load and girdling on leaf photosynthesis in
Mangifera indica L. J. of Experimental Botany. 55(405): 2075-2085.

Wunsche, J.N., J.W. Palmer and D.H. Greer. 2000. Effects of crop load on fruiting and gas-
exchange characteristic of Braeburn/ M. 26 apple trees at full canopy. J. of the American

Society of Horticultural Science. 125(1): 93-99.

TuwmIliEgNn1iEINTg Usdntl 2551 4-5 Twatan 2551 ﬂuﬁmsﬁnmLm:ﬂnamummmﬁ wrInmaousld 315



¥ L7 [l
anavanziazasizanaazaoluiunionsnddulile

Species Diversity of Ficus in Banpong Conservation Forest
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nsdnsanamansiiavasioanauzifaluinidawindiullsenhadaunsngies
2550 faliauilnuiou 2551 wunTanaHdmIw 10 Tiean 3 snadas An Sycidium, Sycomorus
Waz  Urostigma naafiiludizuoninaetiudwiiuanu (monoecious  plant) Idrd nivg (Fious
altissima Bl.) Ins (F. superba Miq.) Insdfay (F. microcarpa L.f.) Insdosluunan (F. benjamina L.)
Ing (F. refigiosa L.) N:Laagnwws (F. racemosa L.) 8414 (F. drupacea Thunb.) wazldan (F. lacor
Ham.) naufiduiauaninaagdadu (dioecious plant) Aa uzi@aldad (F. hispida L) usz Ficus
' e a ' A A oa a w = a a A A4 @
sp. (luanadas Sycidium) sflawuluiiud fa waidaldas Tawunszanom W ludnadundend

Tu Uimsuinms duumanTInasiustaiuindaold

a o a iy o & W A
ANENAT: ANURIINTUA ﬂﬂmpﬂwmu‘[ﬂa Ins wzido
Abstract

Study on species diversity of Ficus in Banpong conservation forest was conducted from
July 2007 to June 2008. Ten species in Syciditm, Sycomorus and Urostigma were found. The
monoecious group composed of 3 subgenera, Ficus aftissima Bl., F. benjamina L., F. drupacea
Thunb., F. facor Ham., F. racemosa L., F. religiosa L., F. superba Miq. and F. microcarpa Lf. The
dioecious group consisted of F. hispida L. and Ficus sp. (subgenus Sycidium). The dominant
species in this site is F. hispida Lf., mostly distributed in moist areas along the stream, in mixed

deciduous forest and in the edge of Huai Jo reservoir.

Key words: Banpong conservation forest, species diversity, Ficus
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AU

nsfnsaamannaumetin s a el i Wednsnonuiew
Lfﬁimlumigzyﬁuﬁmaa?hfj%%ﬂmmﬁﬂaaha@imﬁaa Fuiilasuranniniddouid aave g
amwmﬂﬁauﬁdmam:‘nuaﬂ’m;umo AsdnEnaIERaINRateTaITian s duFinileid
Ay Tayadulwalilunununtswudsiladingg Tuudnziud %am:nﬂugm’ﬁayaﬁ’m%’u
nsaaauaaseuluiufiotrdaiios Tussuufinemaioundsnfieduaseninm $vdais
Lmﬂ@mﬁuﬁuaQﬁuﬂﬁﬂﬁdﬂwmwLmz%amwmam@iazﬁuﬁ Tussyum Sl B ananusiianidu
sufidsantAouudatlassasna Ficus Lﬂuﬁ’ﬁﬁqaﬂﬁaﬁﬁmmﬁﬁﬁ@LLa:Lﬂuﬁ"ﬁﬁlmwuﬁnﬂ
fasau (Shanahan, 2001)

Ficus vanefsfimanauziiedernisinsoliadeg dufasnalngdnananislusfaym
(Moraceae) ﬂagﬁuﬁmmm’hﬁﬂanﬁﬁ’nﬁqaﬁaguiﬂazmm, 750-1,000 wiia I@mnizmyagﬁ'ﬂﬂ‘lu
mﬁaunﬂgﬁmﬂﬁﬂan LLa:ﬁmm%mnﬁmumnﬁg@lm‘mLaL%wﬁuaamﬁmlﬁ (Zhekun and
Gilert, 2003) lutlszinalnadyszanm 80-100 wiia (1fin, 2544) ﬁmﬁqaﬁﬁmﬂu ‘keystone' paatleln
wadaudu Taafenudrangfaflufimiing (pioneer species) Lﬂmmmﬁagmﬁwaﬁﬁﬂw Lazdi
dnaaiuundianniananaaisadlinaosia 154 89 nTzIan 619a77 wnohad1aq 1 Hudn
(Shanahan, 2001)

wzidauaelns daduiondasnuoning (unisexual) aghuiuiutaasnuuulaioni
syeonium #3a fig ﬁaﬁ’ﬁaqaﬁﬁimuniﬁﬂmmntpqiwﬁ“@Lfm Tasardumsiiaiwavadaan I@ls_lmjuﬁﬁ
AanLNIWABELTINAWAEITHITENT monoecious fig uazaanUaNINABLAWARIUTINT dicecious
fig mjwﬁﬂu monoecious Mulusaaantsznaudioaan 3 Uszinnie aanIwag (male flower) aan
Al (female flower) uszaannas (gall flower) Famannasmanadmammwadendiunassu use
Hlufinelduazaiudulameuunmuwnadnfidunit fig wasp” loo fig wasp uoniflu 2 nau Aa
WRIHENLNAT (pollinater) azuwaafilulduusinauInas (non-pollinator) %ansﬁiwﬁammﬂuwaﬂ
Usie (parasite) %%auumﬁtﬂuejwﬂa (competitor) lunisndlivatunmInFaARIn 16 (Kjellberg
et al., 2005) Ngu dicecious fig Lﬂuﬂé&lﬁﬁﬁumﬁ% (male tree) unsAMIWeLLY (female tree) ag
wanmis ﬁmwag‘{mﬂu%ﬁaﬁa@aﬂﬂi:ﬂauéﬁy ADNIWARLAZABANDR sausunadoniylunilite
aanilmssmanmends vihniu

mmﬁhﬁ@%ﬂﬂi:mwﬁwmﬁmqaN:Laa fie N1IRITMWINTTIINNAY (co-evolution) ML
W RINTIHFULN AT %a%aﬁ%ﬁ@ﬁaﬁﬁmmﬁmﬁuﬁﬁﬂLmu “obligatory mutualism”  BAuNBAIININ
FadTAanssesriallenasandiald winedoladhowils (Weiblen, 2002) ﬁaﬁ?uﬁmqaf:ﬁmﬂu
naudrduazdnlfiudunulunmifinsdTavinirhuszaiafaiuuss nmeunsdngm
GT:mﬂﬂawaﬁ%awujﬁﬁmqau:LaaﬁmmﬁuﬁuﬁﬁumemﬁmﬂmmL‘ﬂunmmuﬂjﬂ 60 s ull
{Rensted et al., 2005)
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nsiSunTefiuansndtiuaas Ficus wia fig tree Tutdszinallny Gunilusaangduda usihany
Tns sowlwafodiGonduduin “wziia dniflunga dioecious  figs ymﬁ'uu:t?iaqnmm
(F. racemosa L.) &unga monoecious figs ssmnufaRaRBunTotududelnsuazdng 1w n3
Tns Tnd 89 180y la 1Bea (dudu

dmivdselomidman g vasundonang fuanwnn ldur droaadanuaznadanun
Sutsemudludn in WaTe wadauvesnzdalies dnifee dng Ua@ldaumamm?{aqumm ST
wananidnesnunsldls lomlosvesInsunerfia Twwnadunsvasdunn (F.  variegata
Blume) TEluuumsvnidausnunfin uazenavaddu F. duseni Warb. Il unnidwsunuanun
{(Condit, 1969) Uﬁd’ﬂﬁﬂﬂﬂﬂ&]ﬁﬁﬁ@ﬁﬁﬁ%ﬂﬁ%ﬂuﬂﬁ ' §uds (F. fistulosa Reinw. ex BL) Tudlar
’ﬂﬁ@%ﬁaﬁﬁa’ju‘ﬂuvl,ﬁﬁwﬁ'tgLLa:mm:ﬁu‘lumﬂflﬂﬂmﬁﬂﬂﬂﬁﬁ%%’uimamaﬁmjﬂw
(Wangpakapattanawong and Elliott, 2008)

ﬁuﬁﬂwmﬁnﬁﬁmiﬂd fiflofiuszanm 3,680 13 é'iy’aa%iu‘%nm%%]ﬁm‘[ﬂa dnuatle dne
funse SendaBoslna vanuminmasudlduszanm 6 Alawas uAnfvafdznduly
’gmmm:’m'sﬁwﬂuﬁumnﬂﬁmLﬁwmﬂﬁﬂiﬂﬂﬂnﬁ Lm:m'ﬁﬁ'ﬂmﬁmLL;]H”LGT%’uaJaumnylﬁﬂLLaﬁuﬁ
aandnmuldlasansfnsnuasianiulls enuwseaadndy wazlassmyayindiugnysudia au
iilgananwszmend FALGIWTAYWSAUTITHONY HENAUTNTITNANS

ﬁmwmm‘lﬁmaﬁmaaﬁuﬁﬂﬁ Hanwidut@sdy Y ganssm waztldfwsyoclar
ﬂffhUﬂﬁaﬂwﬁuLLﬁdu‘%nmﬁﬁjm‘%uﬁwﬁw nsdransywldluiuiurssunundfeis 204 wiia use
Wit linanoritafigmdmanisldlsslvoluaznsaning uiu wayamdues Snnads ndawld

TIUNWTZRY 92 L udu (ﬁwﬁq@n URTATAY, 2544; LAY uRTAME, 2544)

6 =l
ainvnkuazisns

&
gilnank

1. wifauszdloduunwysnlal 1w Checkiist of Ficus in Asia and Australasia with keys
to identification, Flora of China, Flora Malesiana, series 1, volume 17, Precursory taxonomic
studies on Ficus (Moraceae) for the Flera of Thailand, Thai plants names

2. ndaatheugl ndasaanisenimaaile

& @ = e ' ) ' @ A @ A A & ' &
3. qﬂﬂima’miumumamawﬂ W nyslnsaans  nezenwwiliFenud  nRasnTarae

WaEan an aenanadin thofa auae uesdansinnls waanazod Wudu

8013

ifushathalransusdalugefifanaszyinadiannsngiaa 2550 Audaniiguion 2551 wia
rnsiuunaie laowiliauazgilolunsinduunwsindlddidu uszduindaysgganiasanaan
GannvasumifauazInsudazaiia Taonsussnodnuazuasn g ndatranssadldukade
{Hugudayalunfneduaunsadsm arumsnwsiomeganm uaensldlssTomiduaun

WAedassaly
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HANISANE

s P} - s @ ) A & o
nnmsAnsaawanTiavasiTanauzae lwiuimawinsiulls wollzanai 10 oiia
nsznwagm i lasanzuinmidandtadu Indud dr51s wasudnnfudrafvihiwld lay
aanInduuniu 2 nau fa ﬂﬁqim‘ﬁyﬂu monoecious $1UIU 8 THe LAz dicecious $1UIN 2 THe @4

@137 1 UREAIWA 1

a1 silaioluans Ficus Twuluiuhdayinddwlls sswiadaunsnginy 2550-
figuuw 2551

ﬁ%ﬂ‘ﬁwu %ﬂ‘l‘ﬂﬂ ﬂqafjﬂﬁl NSRS nsaanaan I

aanyag AARA ilszwns

LW (@3l Goasaz)
Ficus alfissima BI. 374 BN Urostigma M 2 8
Ficus benjarmina L. Tnsdasluuman Urostigma M 2 10
Ficus drupacea Thunb. REI Urostigma M 1 5
Ficus lacor Ham. e Urostigma M 1 3
Ficus microcarpa L.f. Inyday Urostigma M pd 10
Ficus religiosa L. IW§ Urostigma M 2 2
Ficus superba Miq. la ﬁrﬂg Urostigma M 1 1
Ficus racemosa L. M:LaaquWi Sycomorus M 6 6
Ficus hispida L.f. mtaaﬂﬁad Sycomorus D 5 45
Ficus sp. :le,aa Sycidium D juvenile 10

*M= monoecious, D= dioecious

lunsdaduuntiia snifannuauanlunmssonsedmnivauiadiuie aunie wiasen
a oA <4, @ . ) 4 A w .
anTanilai dund (F. altissima Bl.) URZGURIDY (F. drupacea Thunb.) Taianumizeu lu uaztasan
ARNLARINY Lwiﬁnwm:ﬁu,ﬂﬂ@mﬁuﬁmwqﬂwmaﬁa:’i@Lamﬁaﬁugwmmnhdamm:tﬁwﬁa@]aﬂ
) a o a Y i | 4 i @ @ j )
Inaldrundanaztnaguenesuiiaaeinmuwuiu Taldwuansadanandludugs
w g - i & A a g | A '
nsnzatewuivasnzifouaz insluiuithaudnsiullslddsduuunsnszaioadag
' & - i A = A 17 W [ | & e i A [
uUEY UHATINLaNNSuITNazAN: REANwIeARAA auT A LRa w95 1mu uzifelsea

\Haa uazlnydanluuwway wddmlngazwufzanaiinaoiuiagluoinaladiudimy dve

=4
@

A A & o A e A dd A = a da A a G
wigdughaiui dafluiunndandatuiszaausuysol Inanoriafisudulaludnesuzoesldde
a ; | ] 4 ar e | @ ' £ - '
1¢t (epiphyte) lutidudandadiy llfananaanna 1w Insdavluunan nie wazlng laufandy
dwndulaidun wagnazifluatwininvaiun aamudadnisnszanaiutlasun vilddangui

gsnldiguueavldvasduldaiiogng lufiufdldwndaniwuaeadaufitmanzan 1a
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A4 & & ow s o & P A L -
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A TatHanIAEN®
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1. N3 (Ficus altissima BI) 2. Tnsdouluunan {(F. benjamina L.)
3. giuw (K. drupacea Thunk.) 4, M:Laa'ﬂﬁaa {F. hispida L.f.)

5. | a9 (F. ftacor Ham.) 6. lnsdan (F. microcarpa L1)

7. ﬁnﬁy(F. superba Mig.) 8. M:L%ﬂq’qﬂd’ﬂi {F. racemosa L.)

9. wxidflegnuny (fanendmeiuma) 10. 1wb (F. refigiosa L)

11. ¥ (Boaonsaeuea) 12. Ficus sp.
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Abstract

The Morphology study of soil derived from an old alluvium was established in Mae Rim
district, Chiang Mai Province in order to clarify the socil characteristic and its potential limitation for
agricultural usage. Results from the study revealed that most soil in the area have a coarse texture
in their upper layer but it was not pose any agricultural limitation. The limitation of soil was
observed with the mixture of gravel in subsoil, scattering of mottle in 100 cm soil depth, strongly
acid to very strongly acid in surface soil and very strengly acid to extremely acid in subsoil and low
in soil nutrition. The soil can be selectively used for agricultural purpose but need to be managed

for its acidity and plant nutrients as well as the suitable crop selection and cropping practice.

Key words: soil physical properties, old alluvium soil
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Table 1 Environmental settings of sampling sites for soil profile

Study  Latitude Longitude Elevation Land Parent Slope Vegetation Temp Rain
site (N} (E) (MSL) form"”  material” (%) tand use” (°c) {mm)
1 19°01'30" 98°55'22" 380 Gr oA 7 DDF 28 1,180

2 19°01'42" 98°55'40" 380 Ud OA 5 DDF 28 1,180

3 19°0221" 98°55'31" 385 Ud OA 2 DDF 28 1,180

4 19°01'47" 98°55'15" 380 Ud oA 4 DDF 28 1,180

1/Gr=Gentqu-} rolling, 2/Ud=UnduIating, OA=0Id Alluvium, 3/DDF=Dry Deciduous forest

Table 2 Morphology of soil profile

Depth Horizo Color Texture"  Struct” Consist” Sticky‘“ Plastic”  Gravel Other
(cm) (%)

Profile 1

012115 A 2.5YR3/2 SL SGR lo SO PO -

12/15-45 E 2AYRT/M4  SL SGR lo SO PO 15

45-75 Bt; 10YR8/6 SCL SAB sofvir S8 SP 20

75-115 Bt 2.5YR6/6 SCL SAB shifr S8s SP 30

115-150+ Bt; 2.5YREB/3 C SAB hifi S8 SP 10

Profile 2

0-10 A 10YR3/2 SL SGR lo SO PO -

10-50 E 2.5YR4/3 SL SGR o S0 PO =

50-95/110 Bt, 2.5YRB/3 SC SAB sh/fr S8 MP g Mottle 2.5YR4/8
95/110- Bt, 2.5YRB/3 SC SAB h/fi MS MP - Motlle 2.5YR4/8
Profile 3

0-10/20 A 10YR4/3  SL SGR o SC PO -

10/20-75 Bt; 10YR5/8 SL SAB so/vir S0 PO - Mn.,Fe nodule Fe
75-100 Bt; 10YRB/8 SC SAB sofvir 88 MP - Mn,Fe nodule Fe
100-150+ Bt; 10YR7/11  C SAB hifi S8 MP = Mottle 2.5YR5/8
Profile 4

0-15 A 10YR4/3 LS SGR lo S0 PO -

15-58 E 10YR4/6 LS SGR lo SO PO 8

58-80 EB 7.5YR4/6 LS SGR lo SO PO -

90-150+ Bt 5YR4/6 SCL SAB sh/fr S8 SP - Mottle 7.5YR8/2

b SlL=sandy loam, SCL=sandy clay loam, SC=sandy clay, C=clay Z/SGR=singIe grain, SAB=sub angular blocky
¥ lo=loss, sh=slightly hard, fr=friable, h=hard, fi=firm & SO=non sticky, SS=slightly sticky, MS=moderately sticky
* PO=non plastic, SP=slightly plastic, MP=moderately plastic
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Table 3 Chemical property of soil profile

Depth Horizon Soil oM Total N Avai. P Avai. K
{em) pH ( gkg' ) mg kg’ )
Profile 1
0-12/15 A 54 (5 0.25 11.5 105
12/15-45 E 5.0 2 01 4.0 40
45-75 Bt; 5.0 1 0.05 8.2 52
75-115 Bt, 45 1 0.05 6.6 60
115-150+ Bty 4.5 1 0.05 6.0 75
Profile 2
0-10 A 5.0 3 0.15 8.3 102
10-50 E 4.8 1 0.05 5:3 A7
50-95/110 Bt; 4.8 1 0.05 4.0 62
95/110-150+ Bt, 45 1 0.056 4.0 65
Profile 3
0-10/20 A 54 8 04 10.3 72
10/20-75 Bt; 50 4 0.2 5.3 50
75-100 Bt, 5.0 2 01 5.0 45
100-150+ Bt 4.8 2 01 4.2 42
Profile 4
0-15 A 50 10 0.5 8.3 80
15-58 E 4.5 4 02 3.0 40
58-90 EB 45 2 0.1 5.3 50
90-150+ Bt 4.5 1 0.05 4.2 65
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Abstract

This study examines the properties of soil samples from fields are used for study and
research program of Maejo University, Chiang Mai Campus. The surface soil (0-15 ¢m) and subsoil
samples (15-30 cm) were collected from four arable soils from Division of Ornamental Horticulture,
Division of Vegetable, Division of Agronomy and The New-Theory Agricultural area and then the
soil samples were measured soil pH, soil organic matter (SOM,%), concentration of primary,
secondary and micro-nutrient nutrients, seil bulk density (Bd) and soil texture. The results showed
that soil pH ranged from neutral to slightly alkaline. Generally, all four soils showed the
concentration of available Phosphorus, Potassium, Calcium, Magnesium and micro-nutrients were
moderate to high in all four arable soils. Meanwhile, the SOM in soils from Division of Agronomy
had relatively low, while SOM was found moderately in The New-Theory Agricultural area. The soil
texture were dominated by sandy clay loam and loam. The Bd values of surface soils were about
from 1.35 to 1.60 gm/cm3 and Bd in subsoil were higher than surface soils from all four arable

soils.
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PRIRUTHLUIZAY 0-15 BN, USTAUTUANITSAY 15-30 3.

Hizam(lanan) fznen finls ineaINg ) lna
Soil property
0-15 15-30 0-15 15-30 015 15-30 015  15-30

pH (H,O 1:1) 7.6 7.8 7.7 7.7 6.9 7.3 72 74
OM (%) 1.3 0.9 1.3 0.8 0.8 0.5 1.5 0.7
Avail. P (mg/kg) 153 111 598 476 89 83 186 82
Exc. K (mg/kg) 142 110 251 264 64 73 211 128
Exc.Ca (mg/ky) 1,589 1,515 1,750 2,018 864 1,071 1,290 953
Exc. Mg (mg/kg) 119 116 164 195 75 85 206 137
Ext.Fe (mg/kg) 28 21 16 16 45 36 41 28
Ext.Mn (mg/kg) 25 19 29 26 26 23 20 19
Ext.Cu (mg/kg) 1.3 i 21 21 1.9 14 22 1.5
Ext.Zn (mg/kg) T 0.98 1.8 1.8 08 0.4 2 0.98
Db (gm/cg) 1.35 1.6 14 1.5 14 1.6 14 1.6
Sand (%) 50.13 N.D 48.47 N.D 47.24 N.D 40.40 N.D
Silt (%) 27.33 N.D 32.33 N.D 36 N.D 36.80 N.D
Clay (%) 22.54 N.D 19.2 N.D 18.42 N.D 22.80 N.D
Texture Sandy N.D Loam N.D Loam N.D Loam N.D

Clay

Loam

Exc. = Exchangeable ,Ext. = Extractable, N.D. = not determined
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A Study of Soil Chemical Properties in Maejo University Farm
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Abstract

This study aimed to investigate chemical soil properties in Maejo university farm. Thirty-
nine soil samples were collected frem planting areas to the depth of 15 cm. Results from the study
revealed that the natural seil fertility was low. It was also found that planting areas using chemical
and organic fertilizers alternately had fertility in the same level of the area using organic fertilizer
alone. Results from the soil quality evaluation showed that most of soils had moderately suitability.
Soils in which chemical fertilizers were applied had an acid in reaction and somewhat neutral in

reaction was found in soils applied with organic fertilizers.
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(1:1) (1:8) (%) | mg/kg )
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Rate of Inventory Mixes for Appropriate Fermented Human Waste

in Production of Sanitary Organic Fertilizer
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Abstract

A study invelving rate of inventory mixes for appropriate fermented human waste in
production of sanitary organic fertilizer by European Union (EU) regulation was carried out by using
agricultural residues; dry trimming grass, dry plant leaves and rice straw. The objectives were to
study the type of materials and the inventory mixing rates for appropriate fermented human waste
with the right temperature in the pile that high enough to control human diseases. The results
found that the human waste mixed with dry trimming grass (2:2) gave the highest temperature in

the fermentation chamber by 61.43°C followed by human waste mixed with dry trimming grass and
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dry leaves (2:1:1), human waste mixed with dry leaves (2:2) and human waste mixed with rice
straw (2:2) by 60.63, 52.47 and 46.87°C respectively. The diagnosis of human diseases in all

treatments after fermentation showed no pathogens in all samples.
Key words: human waste, organic Fertilizer, European Union
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Abstract

The objective of this research was to study the contamination of heavy metals in sanitary
landfill of Amnathcharoen municipality. The surface water sampling from monitoring well and collec-
tion pond groundwater sampling were checked by standard method. The focus contaminants are
Lead chromium, cadmium, manganese and copper. The analytical result from sample by using
Atomnic Absorption Spectroscopy (AAS) showed that heavy metal found were Lead, copper and
manganese on surface water in sole sample in difference level. However on underground was not
contaminated by these heavy metal. This Lead level from surface water (monitoring well 3 and 5)
were over standard limits. The quantity of heavy metal in downstream were higher than one of

upstream.

Key words: heavy metal, contaminate, solid waste
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MmN ieTeRistheihanlefsinanisal (MW3-MWE) uszlaifiuindii (OP) a4
{wrinfadu (surface water) UEaIIaN TR 1 wazn Wil 1 I@mfgﬂ MW6 Lﬂugﬂﬁﬁﬁatﬁaﬁmim
arwfiemanislnasasi uasihnens (groundwater)  luuSmiuiisnauuszuimlnmdo
(GWA-GW4) uaaadamui 1(1) a‘ﬁavléfﬁﬁLﬂumﬁzmmﬁauﬁqmw 2550-LUENHYU 2551 Lagfnmn
31,@13'1:1?@mmwﬁfwLLa:mﬁLﬂiﬂ:ﬁﬂ%wﬁmiaﬁ:wﬁfﬂ 5 dszinm de @z (Pb)  lamilow (Cr)
uaeiiloa (Cd) vauas (Cu) uasiasniile (Mn) annnasivdradihannyadsinanisoludinm
Aufilanay sndadsinanisnif 3-6 190 4 $ra8nd uezfudagaiientaAuinniasnafiuia
2 dratwlusSnadividensy  Waviniemeiganimetes fialadlddei ganmh
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@ Hwnmed (W riy A faTuITn BRI TWEILARBNWAITNG WA, 2535); (WIzT Tl
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PUena W.a. 2520) lunisuSuuieudnldannnmsienedindgiatng (91590 2) Tuazduaaais

mzilwiilawazio (Lead, Pb)

Tuwumsuwdauaziluihanteunemes uddwilowirnntedsnamsniussafiimi
T@]ﬂﬂawuLﬁwﬁulquLLé”amﬂm'mngu LmzéﬁaﬂwaﬁagmaﬁﬂmﬁuaanLﬁmmﬁa%aagﬁwﬁmm
fist mamivl,'v\awaaﬁwﬁﬂmﬂaﬁ]aﬂauyaﬂayﬁﬁmzﬁagaﬂ’hg@ﬁwﬁa lavlunguasiidn gagada
MW3 (0.081 Saan3usainT) 709540 Ba MW5 (0.074 Daanudaing) sagasinandafiuinin
(0.036 uaRniudaiay) Unz MWE gﬂﬁwaﬁaﬁayjmﬁaﬁﬁ WU fzi12 0.001 Safniudafing fnnaHn
wulushagha MW4 (0.038 fiafindusadas) MWs (0.062 Hadn3usdadns) uastiatfiuinin (0.016
UadnTudaRng) @iwmmgmﬂmmwﬁwﬁaau szl 3 fiazmldlaiifiu 0.05 Gafnfudadas va
MW3 uaz MW5 %aﬁmmiﬂmﬁamﬁummgm

ihiiadiu drathaiandarfuind duillauazdats 2 a9 ﬁﬁw"lajtﬁummgmﬂmmwﬁw
f dudsmanfi 3 Taowuasia 0.016 fadniudofaslungeu waz 0.036 Sadiniudadaslugguds

Wit AnaIFIUINATIRATN IR W SELANT 3

mawitlawnasund (Copper, Cu)
wumauwieunasuasludiaing MW5 0069 Hafniudefiay luggelulaifinanassm
Fa e = £ o 1o
anaspug s winidulszian 3 dadwualhlaimiv 1.0

8
msiwiilanussniia (Manganese, Mn)
1 ﬂ% - a 1 ? U 2’ 1 a & AL
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lunauds dafl 6 (Mwe) wunasmils 0.044 SaAnsudefaslunaeu uaz 0.024 (Mws) lugauds

WarfauAuin usigaumminiagiu Uszinnd 3 ldifiu 1.0 TadnTudadas 34 ldifudunasgu
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@1591 2 wam ez laneniin ludnatnath (Pb, Cd, Cr, Cu, Mn)

?mﬁu l3zian Az (Ph) Tasudean (Cr) naaKiEN (Cd)  NoIuAd (Cu) waanTAE (Mn)
(una.) (unJa.) (unJa.) (unJa.) (un./a)

gaeu  Aguds  gedu  aguds  gedu  aguds  gedu  aauds  gedw  gouds
MW3  shfau n/d 0.081 n/d n/d n/d n/d n/d n/d n/d n/d
MW4  Unfa@w 0038 0.021 n/d n/d n/d n/d n/d n/d n/d n/d

MW5  taRa@w 0062 0,074 nid nid nid nid 00069  nid 0.048 0112

MW aan n/d 0.001 n/d n/d n/d n/d n/d n/d 0.044 0024
GW1 “iﬂiﬁau n/d n/d n/d n/d n/d n/d n/d n/d n/d n/d
ew2  dldduw i nid nid nid nfd nld nfd nld nd nfd
aws  dhldsu , nid nid nid , nfd . nld . nid
Gws  lddu nid nid nid nid nid nid nid nid nid nid
OP HiliGw 0016 0036 n/d n/d n/d n/d n/d n/d nfa n/d

n/d = none detectable
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ﬂ@mmiﬂmﬁauﬁﬁﬁugjédLL’mﬁ”anJ Li“Juf]zgmﬁwﬁ'zyammﬁwaaﬂszmﬂﬂfmmm@ﬂmy"uaa
Tgwiananfianssueia g vesuusd ﬂaﬁ;ﬁuﬁwmyf’aﬁluﬂWﬁﬁwﬁ@ﬁwﬁuﬁﬂuLﬁauluaﬂﬂwLm@lﬁau
fa 35mananw IEmaail waziTneTinw ﬂ‘frﬁ%ma%ﬁwmﬁamﬂ’ﬁgﬁuﬁﬂumsﬁﬁ@
dndufivd auluanmuaday I@l?.Iﬂ’]i'ﬂ@ﬁﬂ‘l.lﬁ’n%ﬂﬁgauﬂ%ETﬁfJﬂmaNﬁﬁluﬂ’]ﬂ”ﬁﬁﬁﬁulﬁﬂL‘ﬂu
UWRIWRIIN muﬁ%‘ﬂﬁvl,@i”ﬁwmﬂmﬂLfgaLmﬂﬁﬁﬂmnauﬂ%nmgjsﬁamn WU FwnToLenLge
wuafideldviavue 45 lalaae do KS1-KS45 antuwinanmeseunsdasrinaueioldud g
5% Partition gravimetric malu 72 M lus wudn e ZeRmaniadasinduedasfildudrldunnin
30% AU 12 lalaiaa fa KS27, KS30, KS37, K823, KS38, KS21, KS28, KS44, KS29, KS41
KS34 uay K835 F.iﬂ?.lli’]il‘uvl,@qu 95.45, 95.45, 95.45, 90.90, 81.82, 77.27, 72.72, 68.18, 45.45, 36.36
31.82 and 31.82% @ w16

0 o a

adan: uuafiSudasaatoihau sdwaTosnliudy Frnwidada
Abstract

Oil contaminated in environment has been very important problem in Thailand, mainly
occurring by human activities. Many methods were used to removal of contaminated oil such as
physical, chemical and bioremediation. Biodegradation has been admired to clean-up oil-polluted
environment. The aim of this study was screened and selected the dominated bacteria from soil-oll
contaminated that can be degrade used lubricating oil. 45 isclate (KS1to KS45) by Partition
gravimetric test used lubricating oil on surface of each flask, consequently bicdegradability assay
were performed after 72 hrs. The results showed that 12 dominated isclates can digest used
lubricating oil were KS27, KS30, KS37, KS23, KS38, KS21, KS28, KS44, KS29, KS41, KS34 and
K835 which can digested oil 95.45, 95.45, 95.45, 90.90, 81.82, 77.27, 72.72, 68.18, 45.45, 36.36
31.82 and 31.82%, respectively.

Key words: oil degradation bacteria, used lubricating oil, bioremediation
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fedusgisun Taswudnmsdwilowvasesad a1 lanznunaiiasieg fifiaduann
nyzuInnIRiantsgasnnssy wiefansswdn g luiiadszdriu Anlwwanfadnifiaduann
NITLIIUATIENT 4 1‘71'Lﬂuﬁuni:myaaﬂgémn@ﬁam wazwitsluiu de “widw

ilasdedmsldindufivanniu Faazandrsludutazdsnansnudaiiaaday asan
msﬁwnﬁwluauﬁﬂﬁaméa;quu,mw SUMIUFILI B %ammﬁ%ﬁ'ﬁmaLﬁy@iamgwﬁua:ﬁmw
LLmé’anfIas;lﬁqﬂ ez B Riudnunmenislumsaailpwiilaansldessum e Afunidie
{Huwitslunszuawmsidaniedainm %admam:m@ia%aLn@ﬁauﬁayﬁqmm:tﬂu’%‘%miﬂwﬁ@
atadafu  lumsdadanfauuafidendanumuisalumydssasnainsuitudanluunss
5TUME SEmIwitsiamsdamenunasiufilwoniudsdaiuuai Geinu i naddudan
&uﬁlzﬁmwmmmlumiﬂammaﬁﬁﬁﬂmﬁauﬁﬂﬁﬁ (Buckleg et al., 1976; Mironov and Lebed,
1972y lundivilssdermidanuafizendanumansalunsteaanuinduaios il dugrém iy
i3asudiundn Tuudnaduwdlen u deraus whamoniusnistna udu

6 a sl
ainInbuazIsns

1 minondanuafidoandracediuiivwdowingu Tousdaieduddwdainguan
AT IITa919AU 10 1Y Fedin 1 g datinau 9 ml I’E‘ﬂmm@@ﬁ'gaﬂﬁaﬁﬁamﬁhmu 0.1 ml lananu
2773 NA (Nutrient Agar) 1#inaeide (Spreader) nAnfindnagnauuamsiimRaumnz e
(plate) vilultumwn 1-2 T4 gungdl 37°C (Indan, 2547) Ia swnzge luansnaudiusns
Veuun denidelalafiuuudazanunnzida (plate) fidnsriuvaslalailan Streak auvinlwlalalad
w9 2) deuuafiFefuonldiniutiinaluavnsivas NB (Nutrient Broth) Tagldvasdna
G LLmIﬂIaﬁmmL%ami‘mlummﬂ‘gmL%ﬂﬂ‘%mm 100 ml. ﬁaglum@qﬂmﬁmm@ 250 ml W§9
dldwgnfianasasay 150 rpm 37°C Wwia 24 4 lus SaSanaTideaind Optical Density
ANNNENIAAY 600 nm (ODyy) loaliidazanaiin 0Dy, Wiy 0.5 wemsinduedasfildud phdw
ﬁguﬂﬁmiwfau,ﬁa) aslwudazmnefiviinySaUiunondauds vaaaz 0.5 m i ldwehdasn 72 2 lus
(FTudisn, 2548) Fnmsnamad 3 91 3) MInameuAAmaTInraadalunstessmoinduaia
5w 3.1)ﬂ@]ﬁﬂﬂi@lﬂﬁ‘dLﬂﬂﬁﬂwngﬂl,m‘l_lﬂ’]iLﬂﬁU‘LLLL?JM‘UE\GI%’]{J‘M_I%L’Jmﬁ'mﬁ’]‘uadﬂﬁ%’]itgm
i (unus, 2547) uaz 3.2) ninaseulsEninmmnistessanoinduaiadlasuuadiSodieniiie
USInoina 835 Partition gravimetric (A&w, 2540) Fnisnasad 2 41 udmnd i tian
Panomien  Testianwnsd3ano 100 ml uidl$ulw pH windy 12 wasansiuia Hexane 4
ludaaia 10 ml wen 3-5 wadl Fausnds ivssiiwihiwls ihduisunateriuinesilas
1fial Hexane 10 ml e 3-5 wf (fivdudidwinduansfianaldluasiusn  shannsesse
Sodium sulphate anhydrous u&13218 Hexane lagauf 105°C win 30 wift nasanswhislsiiuly
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2 KS21 +
g KS23 +
4 KS25 ++
5 K827 ++
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¥ KS29 +
8 KS30 ++
9 KS34 +
10 KS35 +
11 K837 +
12 KS38 ++
13 KS41 ++
14 KS44 ++
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16 lalowan fa KS25, KS27 K830, K338, K341 uay K844 IrsduniTdasininnTaafils
5w . I . . - .
u.ﬁmg'lm:@m ++ (MW 1C) u.a:ﬁiz@ummaﬂmuumiaaﬁl%u,ﬁ’aaglm:mu + (WA 1B) dwan
7 lalanan
L/ oo & Py @ o e . + |
PnwwiLTanLn A3une 13 vhenasauainis Partiton gravimelic method  LWafinmn

a n ' Y A A e @ o =
ﬂizﬂﬂﬁﬂqwsluﬂ’]?ﬂaﬂﬁﬁ"lﬂu—luul:ﬂfﬂﬂﬂlmktﬂ? @GLLN@GW@I%@’]“GW 2
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FITWN 2 ﬂiZETW'EIﬂWﬂ’]iﬂﬂﬂﬂﬂﬁﬂuﬁuulﬂiﬂd‘ﬂl"ﬂl:tﬂ'li@HLLU@ﬂL?H’H%@@"I{]"] EiNeLzEI VT T b UMY

lov33 Partition gravimetric method

aauf THALLATILIEY USanosaiuiimae vl asﬂ%uﬁf’ﬁuﬁgﬂ
#l¥luamanss annsdagdais (mgl) dagdans

1 Control 0.22x10" 0

2 K21 0.05x10" 77.27
3 KS23 0.02x10° 90.90
4 KS25 0.22x10" 0

5 K27 0.01x10° 95.45
6 KS28 0.06x10" 72.72
7 K829 0.12x10° 45.45
8 KS30 0.01x10° 95.45
9 KS34 0.15x10" 31.82
10 KS35 0.15x10" 31.82
11 KS37 0.01x10" 95.45
12 KS38 0.04x10" 81.82
13 KS41 0.14x10" 36.36
14 KS44 0.07x10* 68.18
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udausandin ﬁﬂﬁﬁﬁﬁuﬁ@Lmzﬁ@ﬁu‘iﬂqﬁﬂﬁﬁndﬁﬁﬁ snsozvanhiulnsuandranndasiv
WI5uUa3 Bento et al. (2004) find1rin a3 Biosurfactant AiuuafiSundnaanyisasadouaay
idwledunasom LLﬁmfjWLmﬂﬁﬁuﬁaglummﬂgm [asmiinananansy Biosurfactant 39EaNTavi
Thsindunandléa vLsJ'imemﬂmeﬁﬂnﬂﬁguﬂmﬁﬁmmi F3Fn1s8nsdwilaanndasiy
NIFNHNVDI SINT (2541) Plavnadnmnanusmansalunisdas sasinduesashldudalaams
éhl,mﬂmﬂﬂﬁ'ymtﬂawaaﬂ‘%mmﬁwﬁmﬂ%wLﬁyuﬁu’q@lmuqu \Hanasaudssinianvas
wafiFolumsdosasuinduadosilfuds wuin KS23, KS27, KS30, KS37 uas KS38 (WA
2C) AlszEmEnwlunisdasuinnin 80% (@ni’mﬁ 2) TymaannadfuImIseves 28 Huy et al.
(1999) wudn Juuafiio 4 soWug Mamausnunanauddudanludoau WuuuadiFoana
Pseudomonas sp. UASEIWUERIN Acinetobacter sp. SsamBamlunstominiudu'le 95% LT
(2548) ﬂm'sdﬁmiﬁﬂmlm:ﬁuﬁam;‘jﬁamnﬁmﬂ%umﬁuuﬂizﬁm%mwmiﬁﬂmwnaaL%a
Pseudomonas sp. WAz Baciflus sp. wuin JuszdmBnwlumstevaselodu 78.09 uaz 64.5%
s Asezinldndeuuafideftuaniyee ﬂﬁmﬂmﬁu'ﬁaﬁq@ @8 158 Pssudomonas sp.
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s e R EEe §285% Partition gravimetric (a139% 1) WuTY KS23 1Az KS37
fjmwmmmlumiﬂayaglmzﬁu + ueddseanEmwlumsdessmeindue il fusainnin
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Abstract

The survey on the sources and quantities of agricultural wastes/by-products in Sansai, Doi
Saket, Mae Rim and Mae Taeng districts in Chiangmai prevince showed that the agro-industries
providing agricultural wastes/by-preducts are located in Sansai and Mae Rim district. Majorit of the
factories are located in Mae Faek sub-district in Sansai distrct and Khilek and Rim Nuea sub-
districts in Mae Rim district. For example, mushroom farms are located in all districts. However, a
greater proportion of mushroom farms are located in Pa Phai sub-district in Sansai, Mae Raem,
Mae Sa and Khilek sub-district in Mae Rim, Pa Miang sub-district in Doi Saket and Mae Hor Pra
sub-district in Mae Taeng. The agricultural wastes/by- products are produced greater than 100 tons
annually which can be used as animal feed raw material all year round such as spent mushroom,
sweet corn cob and husk, vegetable soybean, green pea, corn, eggplant and pumpkin harvestation.
On the other hand, mango waste products, ie. mango skin and mango seed kernel are available
during January to August while tomato waste during March to April. To categorize the quantity and
nutritive value of agricultural wastes/by- products; the protein sources should be obtained from
vegetable soybean, green pea, eggplant wastes and tomato pemace, whereas energy source from
mango seed kernel and fiber source frem tomato pomace, sweet corn cob, sweet corn husk and
spent mushroom especially from the termite mushreom, phoenix oyster, abalone mushroom and

wood ear mushroom cultivation.
Key words: agricultural wastes, agricultural by-products, animal feed raw material, Chiang Mai
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Abstract

The objectives of this study were to compare the utilization of vegetable waste from The Royal
Project Foundation and grasses as feeds for growing rabbits on feed intake and growth perfor-
mance. The 14 crossbred (New Zealand White x Native breed) aged between 6-7 weeks were
used as experimental animals. The animals were randomly allocated into Group 1: fed with
vegetable waste and Group 2: fed with grasses. There were no significant differences due to total
feed intake and feed intake per day. However total foliage intake and foliage intake per day were
significantly lower for the rabbits offered vegetable waste (4,445.471206.92 g and 63.51+2.96
g/day, respectively) than for the grasses (4,974.4111,766.461 g and 71.06125.23 g/day, respec-
tively) (P<0.01). Besides, the concentrate feed intake of Group 1 was also significantly higher than
Group 2 (33.3841.29 and 23.7449.23 g, respectively)(P<0.01). The results showed that the final
weight of rabbits in Group 1 was significantly higher than Group 2 (2,520.00 and 1,682.86, respect-
tively) (P<0.01). Average daily gain was significantly lower in group 2, 10.31 g/day compared to
2245 gf/day for group 1 (P<0.01). Feed conversion ratio was significant lower in group 1, 4.36

compared to 9.34 for group 2 (P<0.01).

Key words: Rabbits, vegetable waste, The Royal Project Foundation
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Abstract

The study on Water Hyacinth (Eichhormia crassipes) as alternative molt induction diets was
conducted in 64 hens at 584 days of age for 13 weeks. The hens were randomly assigned to 4
experimental groups, 4 replicates of 4 hens; nonmolted contrel group and molt-inducing by feed
withdrawal, feeding only ground dried and fresh Water Hyacinth groups. After 10 days molt-
inducing, the ilial tissues of hens (4 hens/group) were taken for histological observation. The
remaining hens were refeeding with commercial layer diet (17% CP; 2,750 kcal ME/kg). The results
showed that the villus height and cell mitosis number were not significantly different among the
experimental groups (P>0.05), whereas the villus area and villus number of control group were
higher than those of molted groups (P<0.05). Beside, cell mitosis number of fresh and ground dried
Water Hyacinth groups tended te show the higher values than those of feed withdrawal and control
groups. The egg productions in all experimental groups during the experimental period were not
significantly different except that the egg production in control group was higher than those of the
molted groups at the first week of refeeding (P<0.05). Egg weight, eggshell strength, albumin
height, yolk height and eggshell thickness were not significantly different among the experimental
groups. However, molted groups, especially ground dried and fresh Water Hyacinth groups tended
to show the higher egg quality than that of control group even the yelk height of ground dried
Water Hyacinth group was lower than those of the other groups at 5 weeks after refeeding
{(P<0.05). In conclusion, both dried and fresh Water Hyacinth can use as alternative molt induction
diets for not only healthy hens and animal welfare during molt-inducing period but also

enhancement of egg production and egg quality after molt-inducing.
Key words: forced molting, laying hen, egg production, egg quality
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A13190 1 /andalinasmstAunaaT (% HD)

flat ngal SEM
ﬂ'!ll(':lia-l aaanuIg ﬁ‘nﬁlﬂ‘ﬁ'}qllﬁl\‘] ﬁ‘nﬁli.l‘ﬁ'ﬂa’ﬂ

1 63.89" 18.08" 30.56° 16.67° 10.98

2 69.44 10.28 70.83 65.97 7.19

3 63.09 39.29 64.29 70.24 6.82

4 61.90 42.86 64.28 63.09 591
14 64.58 35.11 57.49 53.99 6.29
58 7263 61.61 70.54 60.86 3.02
8-12 65.48 63.69 80.65 65.00 4.00

o ot e =

sananpluusiadniwAldnwsiiud s lanuwandnaem sl dodfnmiaaia (P<0.05)

319N 2 ﬂmmw“lw&imiﬁaﬁuwﬁ@mu

Fulani ngu WA sudwanusant m'mga’uaﬂ'ii’u'n ﬂﬂugq'ﬂaﬂ'ﬂum aruminazdienla
(n7al) (Kg foree) (aal.) () (33.)
2 AR 61.72 3.74 6.87 18.07 0.35
A@EINT 59,45 3.79 7.27 18.43 0.31
ANALTI A 61,62 391 7.97 18.77 0.33
AnauTIIEe 60.30 3.75 7.40 18.50 0.30
SEM 0.55 0.04 0.23 0.14 0.01
3 ATUAY 64.07 272 6.99 17.30 032
2AEIMNT 56135 325 717 18.08 033
T e TR 70.91 412 8.24 18.67 0.35
HneuaEa 6343 3.39 8.09 18.59 0.33
SEM 297 0.29 032 0.31 0.00
4 QR 62,48 3.16 6.70 17.80 0.35
2987 59,58 341 6.60 17.65 0.32
ANALTI LW 64,00 422 7.50 17.70 0.34
HneLaIIEe 63,90 4,09 8.40 18,70 0.33
SEM 1.03 0.26 0.42 025 0.01
5 QRITG 6645 349 7.25 18,62" 0.34
2987 64,20 3.96 7.00 18.38° 0.32
e e TR 64,32 376 7.58 17.60" 035
HneumEe 61.18 383 7.52 18,65 0.36
SEM 1.08 0.10 013 0.25 0.01
9 AT 59.60 3.38 6.42 17.60 0.35
2a8MNT 61,50 3.90 6.78 18.10 0.35
HNALTIILR 68.30 3.97 7.60 18.42 0.33
HNAUTINE 61,75 3.95 7.02 18.30 0.34
SEM 1.90 0.14 0.25 0.18 0.00
13 AT 68,00 387 6.25 18.15 0.33
BAEIMNT 67.22 423 6.72 18,70 038
HNAUTI IR 68,18 438 7.75 19.05 038
ANAuTIEa 65.62 3.20 6.30 18,38 0.34
SEM 0.58 0.26 0.35 0.20 0.01

oot =

. &
* ﬂﬂlﬂaﬂluhu']@ldlaﬂlﬂ%“ﬂNaﬂ‘iﬂiﬂ’lﬂﬂ@ﬂwﬂﬂ%ﬁﬂ'}’lNLL@Iﬂ@IWGBU’Wdﬁ%Uﬁ"\ﬂmﬂ'ﬂTJﬁﬂ@I (P<0.05)
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Effects of Dietary Longan Wood Charcoal Powder Supplementation on Broiler

Performance and Population Lactic Acid Bacteria in Ceca
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uavadn i ludasusranmnrsedauazdirunnuafidonsauandnluldnszng e
anw TuldnsznamadWufasusnifia 41um 240 én nesandung 5 #lad lagvinisduud
Qﬂ"l,rimunﬁjumaaaLLumjmaa@] (Completely Randomized Design; CRD) u3sznau¢ig 5 UGEY
NARDINUFATANANT UaRENFULTZNOUGIL 4 T 8z 12 69 ﬂﬁjuﬁ 1 fa ﬂajam'mﬂmﬁvl,éﬁ'ummi
laifinslensawladdnle %) ﬁmmjuﬁ 2,3, 4 Uaz5 fa ﬂﬁjuﬁvl,éf%fummna%umcimﬂﬁﬁﬂﬂu
AU 1, 2, 3 WAz 4% ATWATL FNIANFNTIANTHNINEA UAZATANDIN Lﬂaéug@ﬂﬁiwaaaa
WnamanluiiolulasauuazdwnuaiGonsauaaiinluys sunsRanssuvasawlodinivd
ludldan wudr mansuestwlddleluamislinsnelunnazaulisinafadansaiydula
aowmwan uazfiansinvanawladviuduluaaian s_lm’?umﬂﬂﬁﬁizﬁuga 3 waw 4% Tuavinlifiu
St (P<0.05) m3ldnstnuftsesy 1, 2 uay 4% FildawniuafiSunsauanfniiatn
addisiudnagy (P<0.05) wananiinslfusdnudiszau 2%  SivnlidssamEaamnis auuamns
SndnnslEfiszdu 3 usz 4% (P<0.05) wazduwilifuaai e luilylulasaulugs st
wadmlinloluwamslinssnefisedu 2% Sallusssufimanzay

adran: dwlidly linsens masdaidule wuafiSuniauaadin

Abstract

Research on the effects of longan woed charcoal powder (LWCP) on broilers growth
performance and lactic acid bacteria was conducted in 240 male newly hatch chicks for 5 weeks.
The chicks were randomly assigned to 5 experimental groups (Completely randomized design;
CRD), 4 replicates of 12 chicks. Group 1, the chicks were fed non adding LWCP diet (0%). Group
2, 3, 4 and 5, the chicks were fed diets containing LWCP at the level of 1, 2, 3 and 4%

respectively. Growth performance was cbserved during the experimental pericd. The carcass
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quality, fecal ammonia nitrogen, fecal lactic acid bacteria and small intestinal trypsin activity were
observed at the end of the experimental period. The results showed that no adverse effects on
growth perfermance, carcass quality and small intestinal trypsin activity from LWCP except that the
gizzard weight were increased after fed diets containing LWCP at 3 and 4% (P<0.05). Feeding
diets containing LWCP at the level of 1, 2, and 4% dramatically increased the lactic acid bacteria
number (P<0.05). Beside, feeding diets containing LWCP at the level of 2% more enhanced feed
conversion ratio than those of levels 3 and 4% (P<0.05) and tended to reduced fecal ammonia

nitrogen. Therefore, the optimal longan wood charceal powder level for broiler diet should be 2%.

Key words: longan wood charcoal, broiler, growth performance, lactic acid bacteria
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Huiinuiud duiudud (Activated carbon) saninsefisvadazWamandu 9 1 ludy
9847 (Ademoyero and Dalvi, 1983) sansdwansasazwannandu 150 1 lwimauns (Rao and
Chopra, 2001) uastilaigSudmindudasluamslinsenesses 121 54 fzdu 0.5% Huwrlium
Tinwing A Rudu U3uamnisineanis waslszininannasiddvuernas Oudaninddu
(Edrington et al, 1997) L’ﬁmﬁmﬁudmﬁwﬁuﬁwamﬁwﬁm‘?ﬂﬁﬁmmm@wﬁuL’faﬁfaTaJLuaaw
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(NOURLU LAZATAY, 2550) mitfﬁwmrimvl,ﬁﬁwvlﬂ‘lummi"lrina:walunwsﬁnwwa%aﬁ%qﬁimqﬂszmﬁ
Wamszauimany suveara i o asun i odasussammuniInEa ATMIWTN UazEwIN
uwuafiianIauandnluya umsAansuewladnidduluildan %amﬂﬁﬂu‘?@q%uﬁﬂmmﬁaﬂ
wikiwosinsainsluawiag
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I linsznameaeius saretguIniia S1wam 240 @) vimsgaudaan lnaanganasaslas
MWUHRMINARDILUUHNARAS (Completely randomized design; CRD) ilsznauany 5 ngunNanas
wainznsudl 4 G719 8 12 62 ﬂﬁjmﬁ 1 fa nuaugu Alasuamnlidnmssumsdladdle ©%)
dmﬂﬁjwﬁ 2,3, 4 uaz 5 fa ﬂéjaﬁ’iLﬁ%wmdmﬂﬁﬁﬂsﬂm:ﬁu 1, 2, 3 WAz 4% audal aaudsenay
‘uaammm@aaaﬁ‘l‘ﬁ%mn@imﬁ'ummﬁ'mmq‘um"lri fa TIBYTEWIN 1-3 Fanst (ﬁmwﬁ 1) umg
4-5 §Uensf (@538 2)

nsnasaafluszesioan 5 #led lawdnwndssuisaniwnseae (nnasyLiule
WSinmanwsfifin ussdasuantimin) WRZATAN NN (Eji.lll’ﬁﬁﬂl,wia:"]gﬁ‘-] Az 3 67 Vuniuaz 12
) dnswnFunwenludelulanauluys laedde U'N%Jamwﬁmﬂmf:aLamﬁuﬁﬁﬂﬁuuﬁ'sﬁw
natlwmdoefiszduanms 3,000 saudewd uwnm 10 wift aniwihauilsuanawmeld
gnTefiE MgO  (ACAC,  1990) AnmfanTauan lodrildului lFanswagiuaaituas

Erlanger et al. (1961) uazAnwmilSumuuafiiunsouandnluyaduwldds laufiroazduadadl

ﬂﬁ‘iﬁﬂﬂ%&dﬁmt%ﬁ]tmﬂﬁL%Elﬂ‘iﬂuaﬂaﬂi%w“a

ﬁﬁgujamnﬁaumaaiﬁﬁqﬁaﬁaa’ﬁwﬁmﬁmﬁ'uﬁLLﬁa?ﬁ’lmu 1 n¥y wwsuiussazanoinie
0.85% flaifauds WBunas 9 Haddes vliiluiladmiudrondainan (Vortex mixer) udiia
IFEIRTANETINAE 0.85% Nsudaudhdallides g awldmIssmoiion 10°, 10° uae 10°
Fnswasinan (pour plate) lasshansazans 1 Jaaaas doasluamimaziasade muldanmw
ﬂaam%aluﬁrﬁm%a (Lamina flow hood) imamsshwiLuuafiionsauaniin MRS agar 13 0.005%
bromocresol purple [ududiaad lui3anas 25-30 Tadans udmnauldidntin tuawmsdnaida
vL'S’l,uamva%‘mmﬂﬁqm%nﬂﬁ 37 agmundos Iwna 2 4 vimsiuduoulalafivesde
LL‘LlﬂﬁL%Uﬂi@lLLaﬂaﬂlu’muLWﬂngmL%ﬂﬁﬂﬁﬁu’mﬂgﬂwﬁw 30-300 lalail Lﬁaﬁﬂmmﬁhmuqﬁm‘%ﬁ
daLFanma 1 niw

nleazndaya
dayafldhuriianehlan One-way ANOVA uazifiouifivuananandrisewitdaio
TINRUMINAREI 19 83T Duncan's New Multiple Range Test (a1i7iil, 2540)
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AT9N 1 ﬁ'J'H:NﬁllLLﬂtﬂdﬂﬂﬁzﬂﬂlIWNLﬂﬂ.l“llﬂﬂﬂ']ﬁqﬁvlﬂﬂﬁz'ﬂdﬁiﬂx 1-3 silend

UTHeHati T (%Air dry) 0 1 2 3 4
lna 56.00 55.00 53.75 52.25 50.50
danilu 61 % lilsdin) 14.50 15.00 15.50 16.35 17.00
$azidua 1.01 0.49 0.11 0.12 0.21
mnimRes (44% Tulsdu) 22.09 21.71 21.34 20.45 19.86
n&a 0.25 0.25 0.25 0.25 0.25
e 425 465 5.15 5.68 6.28
I 0.00 1.00 2.00 3.00 4.00
wiindlinszng” 0.50 0.50 0.50 0.50 0.50
nszgnyu 1.00 1.00 1.00 1.00 1.00
Anudls 0.40 0.40 0.40 0.40 0.40
T 100.00 100.00 100.00  100.00 100.00
238 UsznaumaLadannmsAIuI o (%AIr dry)
Tusfusu 23.00 23.00 23.00 23.00 23.00
Tadusn 8.17 8.57 9.06 9.61 10.20
alosw 3.08 2.96 2.85 2.75 2.68
un L .22 1.25 157 1.31 1.34
Waradailduszlomlle 0.61 0.62 0.63 0.66 0.67
1adu 1.41 1.42 1.43 1.44 1.45
wn'llatin 0.81 0.81 0.81 0.81 0.81
WRIN (Keal MEfkg) 3,20000  3,200.00  3,200.00 3,200.00  3,200.00

"w32nd 1 nn. dazneudanlanfin A 2,000,000 1U, a1 D3 400,000 1U, Taenfin E 3,500 10, Taanfiu K, 0.18 33,
Teniin B, 0168 03y, haniin B, 0.8 n¥uy, Taanilu B6 0.56 niw, laeniln By, 2 Fadniy, niawnuwlnfin 1.89 niw,
niafiladfin 4 n3u, nyalwan 60 Tadn5n, Tuladin 18 Tadiniu, lafu 95 N, NoIuad 2 nSL, uNInie 16 N3y,

wiein 12 n5u, lelo@w 120 Dadnsu, dnzd 16 5w, lauasd 60 Radnsu and TaTan 32 Tadnsu
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UTaaHt I (%Air dry) 0 1 2 3 4
T1lwa 63.00 61.50 59.50 58.00 56.00
dalu (61% lalséiu) 10.00 10.00 10.00 10.00 10.00
$azidue 1.28 0.82 0.74 0.27 0.19
mndomdes (44% Tusdn) 20.07 20.45 20.83 21.21 21.59
i@ 0.25 0.25 0.25 0.25 0.25
Wi 3.50 4.08 4.78 5.37 6.07
NI 0.00 1.00 2.00 3.00 4.00
wiind linszng 0.50 0.50 0.50 0.50 0.50
nwgnyu 1.00 1.00 1.00 1.00 1.00
Anudla 0.40 0.40 0.40 0.40 0.40
FOFY 100.00 100.00 100.00 100.00 100.00
23AUznaun 1 ianasfiuIm (%Air dry)
Tuséusu 20.00 20.00 20.00 20.00 20.00
lasiusn 7.23 7.75 8.38 8.90 9.53
Haloriw 3.15 3.08 3.04 2.97 294
AL 1.00 1.00 1.00 1.00 1.00
WasWaialdszlomile 0.48 0.48 0.48 0.47 0.47
ladiu 1.17 .15 1.18 1.18 1.19
Lnlsladiv 0.72 0.72 0.71 0.71 0.71
WA (Keal ME/kg) 3,200.00  3,200.00 3,200.00  3,200.00  3,200.00

"w33n 1 an. Uszneudaelienfin A 2,000,000 1U, el D3 400,000 1U, Taefiu E 3,500 10, Tenilu K, 0.18 13K,
a8 B, 0.16 03w, hain B, 0.8 nik, laanfiu B8 0.56 niw, Tieniin By, 2 Tadniy, nyawnulnfiin 1.89 niy,
nyaflla@fin 4 n3u, n3alwan 60 Tadndw, Tulefin 18 Radnsu, lafw 95 nSW, NoIued 2 NSy, unania 16 niy,
wian 12 n5u, leladu 120 RednSu, Finzd 16 n5%, lausad 60 DaAnsu and FMtoy 32 Tadnsu

Han1Ineasod

nslamnilsznaudr s uwlddlefiedudieg lwldiladunan 5 e wadsing
FndSanmmsiivenms mingafAaiu wazsarusniminluudssid arflufiaauansron
adiliuddymeadd oniuludlada s ndu Aléfuamsnsundwlidlefiedy 2% 8
Lmﬂﬁfwﬁummiﬁwg@ (1,266.06 n3w) LL@ﬁﬁﬁ%ﬁﬂﬁ?ﬁLﬁm‘ﬁu@ﬂ@@l (806.67 n3u) Fdladauan
ﬁmﬁﬂﬁﬁg@ (1.60) at4'l3Ad eI NH AT aEaTEEMINaRDs 5 AU ningd malduadim
fivediu 3 uaz 4% lﬁwaﬁmé"ﬂﬁLmﬂﬁwﬁﬂﬁaymﬂﬂﬂaﬁﬁuﬁﬁﬁcgLf]mﬁs;luﬁ'un@wmqu (1.87-1.88
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oo i o - TN - da q o ; Y
uez 1.72 AL A19h 3) drwihwnindiRudukazlSamo s nivldna lduandranwla
' ' % A aa & & | Ao g a A o5
NANSNNAREY FIUAUAIIWTN Usnginfuddaduinduedadiuid (P<0.05) 1lalfes
duluanwInIzeu 3 uas 4% amaddlsznauaug laud Un das on adnenolu @uuaziala)

Tunaanuds 3 uazae Ties lduandwiulumnngunimanad (3190 4)

@15199 3 ansldeadn i o lua s lin nsdasusnniwa e Ananaa Ts Lz MINeaad

5 Flensd
STALADIHITN PSaaanmsiin Wwsindafdiadn - samuandwiin
Ta¥anTa (%) (n3n) (@)
0 3,360.25452.28 1,955.52131.33 1.7210.01 i
1 3,440.17+108.55 1,886.35+53.52 1 .8310.05ah
2 3,388.15133.35 1,972.69462.49 1 .72i0.05b
3 3,453.75+68.51 1,853.27+30.85 1.8710.05
4 3,448.70169.64 1,873.91+£38.43 1.88+0.02°

dl 9 1 o] 1 1 g’ e Q@
@3N 4 wavadntslirsd il loluamnsdeamniwainuaslingans (%animiing)

TEALYDINITN W 0 1 2 3 4
Ta¥dTe (%)

dminddia (nn.) 1.73+0.06 1.73+0.05 1.60+0.07 1.77+0.04 1.61+0.02
iIn 7.6640.25 7.8040.27 7.75+0.09 7.79+0.05 7.6440.02
%9 22.13+0.78  22.17+0.87  21.23:045  2132:0.30  21.8430.28
an 16.3240.52  17.55#1.18  16.844#0.52  14.2240.84  16.37£0.47
i 2.54+0.08 2.67+0.10 2.67+0.14 2.66+0.13 2.59+0.10
ik 0.58+0.03 0.6140.03 0.61+0.01 0.59+0.02 0.63+0.04
A 2.52+0.08" 2.50+0.02" 2.64+0.11° 2.80+0.05 3.09+0.08"
iy B3 Lazae 11.3240.37  11.47:0.44  11.8910.08  11.6610.35  11.4310.62
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Viunmenlwdilulasiau uazdwuiuafidonsausadaluyavasiinsmns

TAUVBIHIE fanssaaas wanlutite wuanise
Taialalwamns awlaainIudu Tulason nsAuanda
(%) (x10'2 Unit/g sample) (mg/ g wet feces) (log cfulg)
0 1.04+0.34 0.88+0.05 8.65b
1 0.80+0.80 0.99+0.13 10.07°
2 0.66+0.10 0.75+0.11 9.83°
3 0.6410.13 0.89+0.08 8.69°
4 0.77+0.13 0.88+0.08 9.98°
Fsainan1naas

mslusdulialeluarmsldnsensldfuadatimmsfinaims uazimsing fua
miﬁﬂmﬂﬂﬂluﬁﬂumn?lmﬁ'uﬁummJaamﬂ’ﬁdmﬁwﬁuﬁwﬁmﬁﬁﬁuﬂﬁ?ﬂﬂummﬂﬁmeﬁ@nﬁm
Tufiszey 1% Ganud LidesdeUZunammsinaimsuasiwindudathela (Samanya  and
Yamauchi, 2002) maasuasinwlaEnlafisan 2% vinldlseanEnawme faswanmnsd ninaasy
fised 3 uaw 4% %aeﬁamnmﬂfﬁmﬁwﬁuﬁmﬁuﬁﬂﬁ"uﬂ‘iu"lﬁ’lummsvln'meﬁmﬁﬁv iy as
TEfsesn 1% Flkdsemimmnsifouanmnisiniinislefsedudu (Samanya and Yamauchi,
2001) ﬁxaf:maLﬂmwswzrhuﬁ"uﬁuﬁtﬂumrim'?icim‘umumiﬁﬁﬂﬁﬁa%mﬂﬁLﬁﬂm'ﬁmfim"lﬁﬁﬁvly
il A stnuiusuddunninmainwlddnlelulSun miwintu wenanfidmiuiuddelasy
nsdudsanmnwla pnrstauidua i s lRSuantsldudunlid o luamnsannnda 34
mmmﬂ%ﬂﬂ?aﬂi:ﬁﬂ%mwmimﬁﬂummi“l,é’ FIUNHAUDBIATRNTWIN WY N3 LEmssiwlal
aiwvlyvlajﬁwa@iaﬂmmwmnymﬂ“um{lﬂﬁ‘lm:ﬁugaﬁ 3 uas 4%  ynliAudsdndnuniu deldualy
YinuasiieiuAL Edrington et al. (1997) fivpauwin mslddminsiudreaudii 0.5% luiinade
dweinuasin o la wasay wdathsla

fauanaadulddilelue s iiniznsladsavinlwianysuaesenlodnIddulud & an
o LL@'ﬁﬁwaﬁﬂﬁﬂ%mmuauTmﬁulu‘[mmu‘lu;&aa‘iLLmMua@mLﬁal’ﬁdmvlﬁﬁﬂyﬁi:ﬁu 2%
ﬁaﬁunwﬂ%mn'mvl,ﬂﬁwvl,ﬁmﬂuﬁﬂLmemﬁaﬁﬁma@lﬂ%mmtmmimLﬁﬂmu‘lugﬁvlril,ﬁaacﬂmama:
maamandSamiruenlufonanmilaanndtlasnald and msianmsiunanldfiaanie
fnemasamalied (Rotz, 2004) wianmaGuamsialasluems wwu nadudlaladn (Cabuk ef af.,
2004) iudu dmmsnsdruuuafidonsauaadin wudn msldnadswlidlofisedu 1, 2 sz 4%
il nuuadidonsauaadaiivinagnefaian Sansiaduussdtuwnnuafidensauaadn

seaddagunndad  laodnonwiwuefiSunseuandnlusldudimsaTydulavasfiunid
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AnalAiAalsa wiu wadla'la Jin ef al, 2000) uaziadaluiuasn (Mivamoto ef al, 2000) tHudu
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Effect of Different Levels of Lpil Lpil Leaves Ensiled with Sweet Corn Residue

on Fermentation Products in Rumen of Dairy Cattle
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Warunee Srinuch, Montree Jumpadee, Sompong Sruamsiri and Prirote Silman
medmnalulaiiniadad ameafanssumaness wwinendoudls Boalsd 50200

Department of Animal Technology, Faculty of Agricultural Production, Maejo University, Chiang Mai, Thailand, 50290
Q. )
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msanasasszaulunssiuiindnuiuwienussdidnn Inanudonariavasnisnan
Twnszwnzguwaslanalfunumanaaasuuum@wiandd  (Latin Square Design; LSD) ¥inauLis
dulonunwalivgnuay (laasloinTidon x Awdes) shwineio 350410 Alansy Sn4 6
1%”Lﬁ%fummmﬁma%aﬁfnmmmmwmucﬂ'ﬁaG] fin g mﬁwgs‘i’iwﬁn (TMR 1) Waenuazdstlne
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ﬂ‘%mmnm%i‘fm:mudwuﬁtﬁ@mﬂmwi'fﬂmmawamﬁ%mngmﬁmgaﬁg@luﬁimﬁ 2 ARITIN
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Sunanuauszlenlaiuannisrauaia TMR 4 SanfFanmnie luduszmsdiurugings
adan: aweEaia Wlanuazdiinlwewruwdn Tunssfiu nseladuszmode

Abstract

The effect of different levels of Ipil Ipil leaves ensiled with sweet corn residue on
fermentation products in rumen of dairy cattle was conducted using Latin square design. Four
crossbred (Hostein Friesion x Native) heifers (average BW 350+10 kg) were allocated to be fed
with TMR composed of different roughage source silage incluieng Ruzi grass silage (TMR 1),
sweet corn residue silage (TMR 2), sweet corn residue silage+10% Ipil Ipil leares (TMR 3) and
sweet corn residue silage+20% Ipil Ipil leaves (TMR 4). The results showed that ruminal pH and
total volatile fatty acid was increased in 2 hour after feeding but decreased after 4 and 6 hour.
Acetic acid was the highest among volatile fatty acids. Moreover TMR 4 had the highest total

volatile fatty acids compared to the other treatments.

Key words: total mixed ration, sweet corn residue silage, Ipil Ipil leaves, volatile fatty acid
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Effect of Incubation Systems on Hatching and Survival Rate of Nieuhof’'s

Walking Catfish Larvae
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Abstract

This study was to invert sale the efficiency of 2 hatching systems; still water and water
slow systems. After 30 hours of study, in the first system the eggs that hatched in still water system
had 84.0046.10 percent of nieuhof's walking catfish larvae, while in the second system, the eggs
that hatched in the water flow system had 85.65+6.16 percent caterpillars of nieuhof's walking
catfish. There was no significant difference on the survival rate. After seven days from the hatching,
the fingerlings could healthily swim. In this experiment, the survival rate of the fingerlings totaled to

96.42+7.03 percent hatching in still water system, and 98.4217.13 percent that hatched in water
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flow. Thus with the findings presented, this experiment showed that there was no significant
difference on the survival rate of the hatching of nieuhof's walking caffish in still water system and

water flow system.
Key words: nieuhof's walking catfish, hatching, survival rate, still water system, water flow system
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Chromosome Staining with Natural Colorants
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Abstract

Colorants from 5 plant specimens, beetroot, purple egg plant peel, red cabbage, red
dragon and oak bark were extracted with 20% acetic acid and used for onion root chromosome
staining. The results showed that dye from red cabbage gave the sharpest contrast among
chromosome nucleus and cytoplasm. 1 M HCI was the most suitable reagent for red cabbage’s dye
extraction. Red cabbage, combined in the proportion of 12:1 (g/ml) with 1 M HCI, was the best
condition for colorant extraction. Colorant from red cabbage could stain cnion root chromosomes
with the efficiency of nearly equal to aceto-orcein (1.67%) and could be kept for 2 days both at

6-8°C and room temperature.

Key words: natural colorant, chromosome, red cabbage
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Investigation of Bioactive Substances Productions from Actinomycetes

Isolated from Stingless Bees’ Honey
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extract-Malt extract Wuuandludodaanuadiuin o leloae (deiideravusunaseuan
gansalunsaaanuaIsWAN inorganic  phosphate lunuuandludodalaloaalafdosaanyld
Tuvmsiuanagaumasfioanlod xyanase, mannanase Ay cellulase wusn Huandludvds
dwan 2 lalmas fia SLNO79 uaz SLN080 aidiiawlasl mannanase lasfdnfansinvadian lad
MIAY 0.1 uaz 0.6 HaRylindadadtny anwsnew URZANMNTNARALANUAINIID IUNTHI RS
£y 5@ﬂw,a%q;uaag%uﬂ‘%ﬁmﬁauﬁmm 18 58la  LetAT paper disc diffusion assays wui1 Juand-
Tudinds 1 laloiaa fa SLN200 snansadudantaiasyues Bacilus licheniformis strain TTR4 usz
Bacillus pumirus strain TK1 a1neansnaaasuaasldifiviy Wonand udodafiuanainiinbsas

ulssiusursnanaoulasd mannanase uszasdudsnnasywesuunfSounTiialed

[ o o =3 Qe Q- n:r
ANEALY: uandluluds  Tulss miﬂﬂﬂqmﬁmﬁamw
Abstract

A total of 9 isolates of actinomycetes were obtained from 3 samples of stingless bees’
honey. Yeast extract-Malt extract agar was used as isolation medium. All of actinomycetes isolates
haven't ability to degraded inorganic phosphate. For screening of xylanase, mannanase and
cellulose enzymes productions, isolate SLNO79 and isolate SLNO80 showed abilities to produced
mannanase enzyme with their activities of 0.1 and 0.8 unit per milliliter, respectively. All isolates
were screened for antimicrobial preduction with 18 test microorganisms by paper dise diffusion
assays. It was found that isolate SLN200 could inhibit the growth of Baciflus licheniformis strain
TTR4 and Bacillus pumirus strain TK1. Thus, these results indicate that actinomycetes from

stingless bees honey can produce mannanase enzyme and some antibacterial compounds.

Key words: actinomycetes, stingless bees, bioactive substances
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Antifungal Activity of Citrus aurantifolia Juice against Microsporum gypseum
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nIAnEgniveshazwrlundudginaasuiduleveatas Microsporum  gypseum
dwou 5 lalamaa Auanldanatiy 621375 agar dilution technique Llasmanaaniuzuasluatms
\8e91T8 Sabouraud dextrose agar (SDA) Tud3anm 1, 2, 5 uaz 10 1Wafidud amiwiniswne
g o =g A a o YA & = a & a
ianauwgaanaTasamaABga Jaduaimdudigudnanvaslalaiinn 2 Tu fwaan 12

' @
'

Wy mmmﬁumguﬁnma’uaﬂﬂiaﬂuummnﬁﬂaL%aﬁfjmuNﬁwaaﬂw:ma 2, 5 usz10

wafidud Suwaiduehgudnaadaoningumuquatnlisdfny (P<0.05) NnzuzIavaINTy
narad nnsdansn lunasanasasatiitagdladn dwzunlignidudinsaigidulaves
M. gypseum 1t SDA athylsianunsilldszondldlugUndaimdiaynlng azdasinrmeray

nugilauasaealyl
ANENAT): NTUT Microsporum gypseum

Abstract

To study antifungal activity of Cifrus aurantifolia juice against 5 isolates of Microsporum
gypseum (M. gypseum) isolated from dogs by agar diluticn technique. Lemon juice was supple-
mented in Sabouraud dextrose agar (SDA) at concentration of 1, 2, 5 and 10%, M. gypseum was
inoculated on the center of SDA plates. The colony diameters were measured every 2 days for 12
days. The result showed that colony diameters of M. gypseum on SDA with lemon juice at
concentrations of 2, 5 and 10% were significant difference smaller than the control (P<0.05) of all
duration of this study. In vitro study was concluded that lemon juice had antifungal activity against

M. gypseum growth on SDA. However, further study for application of this herb in dogs is needed.

Key words: Citrus aurantifolia, Microsporum gypseum
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Abstract

Recently, probiotic bacteria are widely used as substitute for antibictics in the animal
industry. This study was to select bacteria from Pangasius bocourti gastrointestinal tract as
potential use for new candidate probiotic. The 37 isclates of bacteria were tested for against
pathogenic bacteria ie. Escherichia coli, Pseudomonas aeruginosa, Bacillus cereus, Staphylococcus
aureus and Aeromonas hydrophila and tolerance to low pH (pH 3), bile salt, high temperature

(45°C) and against antibiotic. Bacterial strains of 37 isolates showed the good properties of
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probiotic. |dentifications of these isolates by compare each of 16S rRNA in GenBank, and indicated
that the bacterial strains were Bacillus amyloliquefaciens 3 isolates, Bacillus subtilis 16 isolates,
Bacillus pumilus 2 isolates, Bacillus licheniformis 7 isolates, Bacillus megaterium 1 isolate, Bacillus
sp. 4 isolates, Bacillus circulans 1 isolate, Bacillus stearothermophilus 1 isolate, Lactobacillus
acidophilus 1 isolate and Lactobaciilus plantarum 1 isolate. Screening of bacteria candidate in this
study fulfil the conditions of probiotic bacteria and could be selected for elaborating fish probiotic

feed.

Key words: probiotic bacteria, antibiotic, screening
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PBOO01 Baciilus sp 100
PB002 Bacillus amyloliquefaciens 99.86
PB003 Bacillus subtilis 99.4
PB004 Bacillus amyloliquefaciens 99.8
PB005 Bacillus subfilis 99.6
PB006 Bacillus subtilis 99.8
PBOO7 Bacillus subtilis 99.4
PB008 Bacillus subtilis 100
PB0O0S Baciilus sp. 99.2
PBO10 Bacillus sublilis 99.6
PBO11 Bacillus subtilis 99.6
PB0O12 Bacillus sublilis 99.4
PBO13 Baciilus pumilus 99.2
PBO14 Baciilus sp. 99.6
PBO15 Bacillus licheniformis 994
PBO16 Bacillus licheniformis 99.2
PBO17 Bacillus licheniformis 99.6
PBO18 Bacillus subtilis 99.2
PBO19 Bacillus subtilis 99.2
PB0Z0 Bacillus licheniformis 99.2
PB021 Bacillus licheniformis 99.2
PB022 Bacillus subtilis 99.0
PB0Z3 Bacillus licheniformis 99.6
PB0Z24 Baciilus sublilis 99.6
PB025 Bacillus sublilis 99.4
PB026 Bacillus sp. 99.2
PB027 Baciilus sublilis 99.4
PB028 Bacillus sublilis 994
PB029 Bacillus subtilis 100
PB030 Baciilus licheniformis 99.6
PB031 Bacillus megaterium 99.6
PB032 Lactobacillus acidophilus 99.4
PB033 Bacillus sterothermophiius 99.6
PB034 Bacillus amyloliquefaciens 99.6
PB035 Lactobacillus plantarum 99.6
PB036 Bacillus circulans 99.6
PB037 Bacillus pumilus 99.6
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Copper Adsorption by Rice Husk Ash
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Abstract

The results showed that rice hush ash of 53 pm had highest capacity to remove copper
from agueous solution of approximately 94.25%. Removal capacity by 100 and 150 pm particle of
rice husk ash had lower degree compared with the 53 pm practical size. Amount of adsorbent had
minimal effect on adsorption capacity. There were no significant adsorption capacity when using 5,
10 or 15 grams to remove copper from synthesis wastewaters. (94.95% for 5 gram, 94.77% for 10
grams and 94.98% for 15 grams). pH study showed that pH 7 showed highest copper removal of
abort 95.20%. The results from this study shows that rice husk ash has copper removal capacity
and might be used as adsorbent to removal copper from wastewater and can be used in industrial

application.

Key words: copper solution, rice husk ash
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Bulrush Drying by Integrated Solar-electrical Energy Drying System
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Abstract

In this research, the bulrush drying experiments were carried out at different temperatures.
The integrated solar-electrical energy drying system was developed and used to determine the
optimum drying conditions. The raw bulrushes of 22 kg dried at different temperatures of 40, 45,
50, 55 and 6000, The drying time was 16 hours. For all experiments

The optimum drying temperature for producing high quality bulrush was found to be 45¢C.
The bulrush dried at this temperature had considerably moisture content (9.56% db) and tensile
strength (165168 N). producing dried bulrush with the developed system required shorter drying
time compared to the production with sun drying method. Alse, the drying process was rot affect

by the surroundings

Key words: bulrush, moisture content, tensile strength
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Abstract

By using Stepwise method, we got the above factors for calculation and the discriminant

function as follows:

For the term life insurance discriminant function is

Y = -3.8810000+0.2420000*AGE+3.3550000*RISKOC+1.5270000*NO_POL
+0.0005200*AMOUNT+0.0000000*ANPREM+0.2940000*INPERIOR
+0.2240000"PEPERIOD+2.6400000"PAR_NON

for the whole life insurance discriminant function is

Y = -55.1700000+0.3210000*AGE+1.2940000"RISKOC+3.8630000*NO_POL
+0.0000007*AMOUNT+0.0000236*ANPREM+1.4300000*INPERIOR
+0.2520000"PEPERIOD+10.1790000"PAR_NON

and the endowment insurance discriminant function is

Y = -17.1130000+0.1950000*AGE+1.0210000"RISKOC+2.6030000*NO_POL
+0.0000004*AMOUNT+0.0000027*ANPREM+0.5760000* INPERIOR
+0.3440000"PEPERIOD +9.5870000*PAR_NON

After validation accuracy testing, the exactness of group membership prediction was 97.5%

by original forecast function whilst cross-validation was 97.7%.
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Abstract

The purposes of this research were to study body mass index and factors that have the effect on
the body mass index of Maejo University students. It aimed at testing the relation between personal factors
and the body mass index of the students and at testing the relation between other factors that have the
effect on body mass index in general and that of the students. Questionnaires were sent to and answered
by 395 students. The data analysis was done by means of SPSS for Windows to acquire descriptive
statistics such as percentage, means, standard deviation, and inferential statistics, i.e. xz- test, in order to
test the relation between personal factors and body mass index of the students as well as the relation

between other factors affecting body mass index in general and the body mass index of the students.
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The research revealed that the body mass index of most male students and that of the female
students were in a normal range (with the means of 21.43 and of 20.38, respectively). The body mass
index of overall students was in a normal range (means = 20.72). Testing the relation between the
perscnal factors and the body mass index of the students revealed that gender was the only effective
factor. Testing the relation between cther factors affecting body mass index in general and that of the
students showed that there were two factors that were effective; parents’ physical appearance and the

student's attitude, both factors with the statistical significance of 0.05.

Key words: Body Mass Index (BMI)
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The Potential of Dairy Cooperatives in Upper Northern, Thailand
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Abstract

The objective of this study was to analyze strength, weakness, opportunity and threat for
the potential of dairy cooperatives in upper northern, Thailand. This study was an action research
began with the process of building up understanding among stakeholders and brainstorming by

SWOT analysis technique.
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[t was found that the dairy cooperatives had honest and devoted leader and committee
who to manage cooperative. They had ability to solve raw milk crisis, and develop cooperation with
governmental organization and milk processing company. Problem encountered by the dairy
Cooperatives were lack of operating capital, especially small dairy cooperative. However, the
increasing the price of raw milk resulted in higher income for each dairy ceoperatives and building
up motivation for other farmers. Besides, the costs of dairy cooperatives operation tended to be
higher, especially the logistic costs from dairy cooperatives to the milk processing company.

This study recommended the dairy cocperatives should use SWOT analysis technique for
analyze the potential of dairy cooperative continuously and consistently. However, the government
or officers which are responsible should advice and help support them to use this technique
correctly in order to create dairy cooperatives’ strategic planning that appropriates to changing

situation all the time.
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A Study on Production Cost and Marketing of Chrysanthemum Flower

in the Banpong Royal Development Project
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At HRNNIITY WU miﬂgﬂ@]am‘uQﬁmﬂﬁﬁuuumwﬁmﬂﬁy 55,650.41 Unnsals I@mﬁﬁunu
duusiady winiy 53,658.35 umnda'ls Lmzﬁummaﬁmﬁmﬁﬁu 1,992.06 U ndals 1w
wacﬂaume,ﬂwmm;jﬂgﬂmfyamﬁfmawﬁﬂmﬁm winnu 2,629.22 i Inwladannisdmsinaaan
WAL 65,730.50 umda'ls  FainemInseslafuiligniiadede’ls iy
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wyanariatamoiufisunuiivias uszin dusanamisuiumeiuialwiaan

AVENATY: ABNILYINNA FUNUNTIHRAA NTARIA
Abstract

A study on Production Cost and marketing of chrysanthemum flower in the Banpong Royal
Project. Data were collected from 31 farmers that grow chrysanthemum flower between August
2006 and February 2007 as well as 53 Consumers from Chiangmai Nakornrajchasima and
Bangkok. Results of the study showed that the average production cost was 55,650.41 baht per rai
and average changed production cost of 53,658.35 baht per rai resulting to fixed production cost of
1,992.06 baht per rai. The farmers could harvest 2,629.22 bundles per rai providing an income of
65,730.50 baht that gave a net income of 12,072.15 baht. Considering production cost cnly the
farmers earned 17,490.40 baht. Concerning market channels, the study showed that majority of the
consumers preferred the yellow and white Reagan variety for cluster of bouquet in ease of single

flower, they preferred the white Snowdon variety.

Key words: chrysanthemum, production cost, marketing
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