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Abstract 
The Project stemmed from concern with SUT quota students' high school mathematics 

backgrounds. The Pilot Project essentially consisted of designing a survey form for teachers in 

Nakhon Ratchasima Province and analyzing the results. It was found that very few teachers were 

direct mathematics majors. The problems expressed could be classified as concerning content, 

curriculum, texts, teachers and students. 
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Abstract 
The aim of this project was to improve and develop the suitable mean of Pueraria mirfica 

(PM) for pigeon birth control. The project was divided into many parts. Firstly, it was found that the 
pigeons chose pigeon food formula 7, 9 and 10 more than other formulas (10 food formulas mixed 
with PM were tested). But only pigeon food formula 10 pronounced the estrogen-like activity in the 
immature pigeon when compared with the pigeon food formula 1. When pigeon food formula 1 and 
10 were fed to the paired pigeon 3 days a week for 16 consecutive weeks, it was found that only 
pigeon food formula 1 could completely control pigeon birth (100%) by inhibition of courtship behavior, 
mating behavior and testicular development in the male pigeons and could inhibit egg laying by 
inhibition of follicular development and ovulation in the female pigeons. Moreover, water mixed with 
dried PM tuber powder 2 g% which pronounced estrogen-like activity was also fed to the paired 
pigeons 3 days a week for 16 consecutive weeks and the result showed that water mixed with PM 
could not control the pigeon birth. When pigeon food formula 1 was tested to the pigeons at Sanam 
Luang for food preference, it was found that the pigeons still preferred to eat pigeon food formula 1 
like the normal pigeon food. And the cost of pigeon food formular 1 was about 20 bahtlkg. 

It was concluded that the suitable mean of PM for pigeon birth control was the dried cooked 
cut rice mixed with dried PM tuber powder (pigeon food formula 1) because it was very easy to 
prepare, effective, easy to use and non-expensive. 
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Abstract 
Geographic Information System (GIS) for Southern Northeast Resources Management is 

applied to Changwat Nakhon Ratchasima in the first phase. Intergraph System on UNIX base is the 
main hardware and software used and supported by PC as necessary. The project works on zone 48 of 
UTM projection bases on 1:50,000 scale of topographic map (Royal Thai Survey Department). 
Geographic grid is used in order to define all layers or graphic file to the same base map system. 

Database is desizned on Informix Database to link and query spatial date (graphic file or dgn. 
file) and attribute data. Then spatial analysis in vary conditions can easily be made and visualized in 
the format of table and text accompany with map. Simulation of spatial models are very important to 
decision making. 

Spatial and attribute data of the study area, Changwat Nakhon Ratchasima are creted in total 
of 13 layers. An accuracy of input spatial data bases on cartographic requirement of map accuracy 
standard, and attribute data are verified as well. The 13 layers and 16 tables of data base are: 2 layer 
maps of scale 1:100,000 with 2 tables, 10 layer maps of scale 1:250,000 with 13 tables, and 1 layer 
map of scale 1:500,000 with 1 table, present in the appendix of the report. 
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Abstract 
Interpretation of ramote sensed data in combination with some reference maps and field 

checking are achieved the objective of "Geomorphology Study in Southern Northeast" Geomorphology 
landforms are categarized into 9 units in the area of Changwat Nakhon Ratchasima Two methods are 
applied to compile this map. One is manual compilation and another is digital map with geographic 
information database ready for spacial analysis with other digital maps in a near future. 
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Abstract 
Theoretical investigation of second harmonic generation (SGH) from Pottasium Dihydrogen 

Phosphate, (KH,PO4, KDP) and Ammonium Dihydrogen Phosphate, (NH4H2PO4, ADP) using 
Q-switched Nd YAG Laser as an incident beam was performed basing on Bloembergen and Pershan 
Theory [24]. The intensity of reflected second harmonic light generated form KDP and ADP crystal 
immersed in an optically denser fluid 1-Bromonaphthalene have been calculated as function of incidence 
angle 0 of the incident beam of Q-switched Nd:YAG Laser. The laser pulses have the polarization 
in [110] direction with respect to KDP/ADP crystallographic axes. The reflected second harmonic 
generation in the neighborhood of critical angle is calculated under phase matching condition at total 
reflection. Furthermore, It is for the first time in theoretical discovery of a Nonlinear Brewster Angle 
at total reflection. From this study, it is found out that in the same crystal KDP/ADP, Nonlinear 
Brewster Angles can have many values depending upon the crystallographic orientations and the 
polarization of (w) of the incident beam. The Nonlinear Brewster Angles are found to be 
0NL = 42.910,  68.510 for KDP and 	42.610, 70.03°  for ADP. Furthermore, under the same 
crystallographic and polarization of the incident laser beam. The result of investigation of SHG 
in KDP/ADP crystal agree well with the previous experimental results of SHG 
in KDP [28] [29] [31] [32] The theoretical study of the thesis verifies very well to the Bloemergen 
and Pershan Theory [24]. 

10 



QJ v 	QJ 	QJ 

niinc tJn 	 itnc 
(Extraction, Isolation and Searching New Drugs from Thai Traditional Medical Plants 

and Natural Products) 

9/I 	 0' 	 01 	01 01 0 

inu M. ru 

W1flT1fl t'fl J 

01 7 

	

3' 	 3' 

0 	01 	 9) 9) 	63 	 0 	63 	 9/ 63 	0' 	 01 

'Thflti31Th 	 li 	7Th u1n1J15117i 	 1'J1 
o 

	

ii 	fli 	 1U14'UU1J] Lt fl17 
9/ 	9)01 	 9) 	01 	 0'Ol 	63 	163 	9)63 	 9/63 	63 	639) 
rnni ii 

	

L9/c.' 63 	 0 	 01 	 0.'63 	6363 	0 	 91L9) 	63 60"  

y14l17r 1 1Yfl ]flh/V11fl17WJfl'b1 1ii 

flJ1t11l7 	T71sfl1J 

1. fl4fl (Bitter Cucumber) Momordica charantia Linn. CUCURBITACEAE 

	

63 	 0 	 63 	I 	 9) 	 j 

(Mornordica cha,rantia Linn.) 

flfl17U1flL1 N7'UUfl 	J7Ii1 ¶ 	WfT4 I 	J'1Th17 hi71- 
3'  

63 0' 	 63 	 013' 	 63 60 ' 	 63 	i 63q 	 91/2) 	0 

1fl1flNJ't1fl 	i 	nLtijJ,rnJ 	1Jti LY) L 1tN 1 1JTh1flT7LLJfl 

0/ 	 01 	0' 	 09 	 0' 	 919/ 	 09 

	

17J110n71
63

Lrn7' 	Y1 	Lfl?Y1 	7fTh1i 1 	3 9f14l 11i7Lrn1 

0'ini1 li' 3 ¶'1 Ict1ti 313, 23-dihydroxycucurbita-5, 24-diene- 1 9-a1-7-O-I3Dg1ucoside( 1), 

313, 713, dihydroxycucurbita-5, 24-diene-19-al-23-0-13-D-glucoside (2) and 313, 25-dihydroxycucurbita- 

5, 23-diene-19-al-7-0-13-D-glucoside (3) 	1fli1 	3 ¶W 15ThltJ 
9) 	 9) iinwmin Li 	rni 

2. J10 (Clinacanthus nutans LINDAU) 

111JO
9f

75U'l'l4fl17flflfl17 

'flL 1flJi 	flJ l71tTh 151vt' 	I 	1fl17tt1'1 L1fli 
9) 	 0' 	 3) 	 63 	 9) 	60 	600' 

1951J1b1fl711J ']n911r117u5z'pTh 

10 	'1 flflfll7 	7 	lf51'tJO]7 3 ¶UY1Wfl'1 	1 11iflb17? 1flhi 

(DEPT, COSY NOESY, HMQC Ut HMBC) 	171i5 7ZY1 
0' 

	

in 	7thtJ 	171'11i17L11iU 9 'ILfl 132-hydroxy-(132-S)-phaeophytin b (4) 

purpurrin 18 phytyl ester (5) U1 phaeophobide a (6) 

11 



Abstract 
The present research work is aimed to search for a new drugs from Thai Traditional Medicinal 

Plants and Natural Products by Extraction, Isolation, Structure Elucidation and Biological Evaluation 
The Thai medicinal plants which have been selected for doing this research work are 
1. Bitter Cucumber Momordica charantia Linn. 

Investigation on chemical constituents from fruits of Moinordica charantia Linn. 
The small fruit variety had led to the isolation of three Steroidal glycosides 3, 23-dihydroxycucurbita-
5, 24-diene-I9-al-7-0-3-D-glucoside (1), 3, 70, dihydroxycucurbita-5, 24-diene- 19-al-23-O-f3-D-
glucoside (2) and 30, 25-dihydroxycucurbita-5, 23-diene-19-al-7-0-0-D-gIucoside (3). The structure 
of these pure compounds were established by spectroscopic data. 

2. Clinacanthus natans Lindau 
The leaves of Clinacanthus nutans Lindau have long been traditionally used in 

Thailand as an anti-inflammatory drug for the treatment of insect bites, herpes infection and allergic 
responses. The crude chloroform extract was separated by column chromatography and further purified 
by preparative thin-layer chromatography to give ten compounds. Structure elucidation of the isolated 
compounds were carried out on the basis of spectral analysis, including DEPT. COSY NOESY, HMQC 
and HMBC. Three of these were identified as novel compounds related to chlorophyll a and chlorophyll 
b; they are 132-hydroxy-( 1 32-S)-phaeophytin b (4), purpurin 18 phytyl ester (5) and phaeophorbide 
a (6). 
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Abstract 
A model for water pollution control of nearly closed water area is described. The principal 

constraints are to attain the Chemical Oxygen Demand (COD) standards. The finite element method 
is used for the derivation of linear constraints of the constrainted optimization problem. The objective 
function is the total value of removal COD concentration discharging into the water. The model is 
applied to Lamtakong Reservoir, which is a nearly closed water area in Nakhon Ratchasima province, 
Thailand. 
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Abstract 
The Frohlich-type Hamiltonian of two dimensional plasmaron, the dressing of electron by 

virtual plasmons, is formulated in terms of Feynman path integral. It is shown that the average 
propagator can be evaluated using the so-called cumulant expansion method. The average propagator 
is then used to obtain the ground state energy of the plasmaron. Two parameters p and E  of the 
ground state energy have to be varied separately to yield the actual ground state energy. However, 
minimizing with these two parameters cannot be in closed forms and numerical method must be 
employed. It is shown that for weak coupling, r5  - 0, the ground state energy will reach when the 
parameter E  is rather high. For higher r5, the lower E, is required to yield ground state energy. For 
strong coupling, r, — , the ground state energies are always positive for all values of E,. It is also 
found that only the range of p between 1 and 2 that is suitable. 
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Abstract 
A Nd:YAG laser system operated in Q-switched pulse was designed and developed. The laser 

head had a closed coupling type cavity in which the Nd:YAG rod of diameter 4) = 6 mm with length of 

75 mm was in parallel to a linear flashlamp. The surface of the laser head cavity was gold coated for 

better reflection. The laser cavity was formed by end mirrors of M 1  and M2  with reflectivities 

R = 100% and R2  = 80% at wavelength X = 1064 nm, respectively. Radii of curvature of both mirrors 

were r, = r2  = 5000 mm. The separation of M1  and M2  was 340 mm. A power supply was developed 
and supplied d.c. current of 0-20 mA and voltage of 0-3000 votes for flashlamp. The maximum laser 
energy output was measured to be 768 mJ with random polarization. The results were in agreement as 

planned. 

15 



d 	 11=1  
MIA I" al fill alficua-1 ffloyl 14 wia 	 11i 

(Diversity of Lactobacillus Strains in Thai Silage) 

I 
 rf~ Al  

111wJ1 

Ji (Lactobacilli) 	L 	L11.Z1I11 Lactobacillus 	11ijGh4n1 
 

1T1'HJfl ?0 Silage 	L 	 Probiotics 	
c 

fl1fi1 

Lactobacilli 4VflJGh1 Silage inii1w 
II 	 9) 	 1 	 *I4 

	

LYIfY II9J 	 L11fl1Nl1 Silage LL1$t1011lcL1iU 

Probiotics 1 1' 1flfl15 	11'41 Lactobacilli lT4 	Silage 1U'14 27 M- di 	1' 
6 UI1 

4 
)tJ1 Silage 1 'inJ 3 	 LflThfl rn 	l'bN1 10 Sorghum 

silage, Grass silage 11 Corn silage 	J1U Lactobacilli 1Jil'u Sorghum silage tI1 Grass 
8  

silage In 	nilwin. 10
5 

t 
8 
N 107 CFU/flJJO' silage (1-

o 
fl1-flln 	

0
IJfJn) flh1Th Corn silage 

1ThJ1IJ Lactobacilli 	 108 CFU/I'thJ U1 	LZI fl01i 18 hür,VlJ0 I Lactobacilli 
Wo 
flUUTU 370 loIcicty1 

fl1 irn 	l'flltiO Lactobacilli 

llltqjLLJn liinn Silag ni 	nnrniiliiiwm 10 ¶14 f18 Lactobacillus plantarum, 

L. acidophilus, L brevis, L. buchneri, L. casei, L. delbrueckii, L. flirciminis, L. fermentum, L. 

fructosus MM L. gasseri tL 	1flfl1J1,.fl 	Random amplified polymorphic DNA (RAPD) 10 

fffVJ 11J't'T1 1111 ti lti'V0 1 	Lactobacilli ¶ UhJ1'N 	IM 	Lactobacillus plan farum 

i d'1]fl1010tJ1fl10tJ 8 fltJ'ITh Lactobacilli ¶ 13Th1fl1tJ'U01J 

	

9) 	 o, I 
U 
I
0tJ1''.40tJ 3 	tJ%Th80 L. casei U1 L. fermentum 1t Y)11fl101tJYfl4 

2 1 ' 0 L. brevis, L. buchneri, L. deibrueckli 111 L. gasseri IN4 Lactobacilli lJ1'1 

¶IrbMLiui Lactobacillus acidophilus. L. casei Ut1 L. delbrueckii 	11Ufl151191'i0I 	Probiotics 

111iD1' 

If1 



Abstract 
Lactobacilli are bacteria belonging to the genus Lactobacillus. They play their important 

roles in the production of both silage, an animal feed, and probiotics, a live microbial feed supplement. 
This study aims to obtain the diversity data of Lactobacillus strains found in natural Thai silage. The 
data will be useful for the development of silage inoculants as well as probiotics in local areas. Twenty 
seven silage samples naturally produced were collected from six silage production places in the Central 
and Northeastern Thailand. Three principal types of silage samples categorized according to plant 
species used as raw materials: sorghum, grass, and corn silage, were obtained. From the investigation 
of lactobacilli in these silage samples, sorghum and grass silages contained the similar average 
lactobacillus numbers which were in the range of 101  to 101  CFU/g (wet weight). Corn silage contained 
the approximate numbers of 108  CFUIg. Three hundred and seventy lactobacillus isolates were selected 
according to their difference in colony morphology for identification and differentiation. The dominant 
isolates mostly found in all silage samples were identified as to species of Lactobacillus plantarurn, 
L. acidophilus, L. brevis, L. buchneri, L. casei, L. delbrueckii, L.farcirninis, L.fermentum, L.fructosus, 
and L. gasseri by traditional phenotypic and biochemical tests. At least 8 strains of L. plantwwn, 

3 strains of L. casei and L. fermenturn, and 2 strains of L. brevis, L. buchneri, L. delbrueckii, and 

L. gasseri were found when the random amplified polymorphic DNA (RAPD) method was used for 
differentiating lactobacillus strains. Lactobacillus acidophilus, L. casei, and L. delbrueckii have been 

reported to be applied as probiotics. 
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Abstract 
Immature female pigs 1.5 month-old were fed with dried Pueraria inirfica tuber powder 

(PM), which possessed estrogen-like activity, everyday at the dosage of 25,50 g/day for 8 consecutive 

weeks compared with the control group (6 piglets/group). It was found that PM could induce the teat 
and vaginal development within the first week after PM treatment. PM not only could increase the 
number of teats and their development but also induce the shedding of hair occur as well as regrowth, 
with the new hair longer and shinier; the flaking of epidermis especially in the head and body region, 
the basic pH of; vaginal mucus. After 8 weeks of treatment, the 3 immature pigs of each group were 
randomly sacrificed and it was found that the ovarian weight of PM-treated group was less that the 
control group significantly especially PM at the dosage of 25 g/day but both dosage of PM could 
significantly induce the oviductal and uterine weights more than the control group. PM could 
significantly induce not only the layer of adipost tissue at abdominal wall but also the mammary 
gland development but PM had no effect on body weight gained of the immature pig. The effects of 
PM were depend on the dosage of PM also. After cessation of PM and follow for another 4 weeks, it 
was found that the teat length was still longer than the control whereas the teat diameter was not differ 
from the control, although the vagina was bigger than the control but was smaller than during the PM 
treatment, vaginal mucus was disappear and vaginal pH was not differ from the control group. 

It was concluded that PM could induce the teat and vaginal development of the immature 
female pigs. PM could inhibit ovarian development but could induce oviductal, uterine and mamary 
gland development. PM could also pronounced its effect on hair and skin epidermal development 
whereas PM has no effect on the body weight gained of the immature female pigs. After cessation of 
PM; the teat length was still long but not fully developed, the vagina was still big but smaller than 
during PM treatment, the flaking of skin epidermis was disappear while the hair still long and shiny. 
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(Response of Fish Melanophores to Some Drugs) 
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Abstract 
Responses of fish nelanophores to norepinephrine and acetylcholine have been studied in 

split-tail fin melanophores of 3 teleost species: Nile tilapia (Tilapia nilotica), Java tilapia (Tilapia 
inossanthica) and striped snake-head fish (Channa striatus (Bloch)). Maximal aggregation of 
melanophores induced by norepinephrine 10-8M in Tilapia nilotica and 10 7M in Tilapia mossambica 

and Channa striatus was completely blocked by phentolamine, alpha-adrenoceptor blocker. Propranolol, 

beta-adrenoceptor blocker, did not inhibit melanosome aggregation induced by norepinephrine. 

Acetylcholine, muscarinic cholinergic agonist, did not induce melanosome aggregation within 

melanophores of these fishes results indicated that receptors, which mediate melanosome-aggregation 

response of the melanophores in these 3 teleost species, are alpha-adrenoceptors. Muscarinic 

cholinoceptors were not found in melanophores of these fishes. 
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Abstract 
SUT GlobeSAR project emphasizes on he academic development of radar remote sensing 

knowledge. Since RADAR can penetrate haze, cloud and rain, then the earth surface can be recorded 

in all atmospheric conditions. The experiment of using RADAR data set of C-band was used in 

agricultural land use analysis. 
Three different RADAR data sets of C-band under GIobeSAR project are CCT of air bomeSAR, 

CD-ROM of simulated RADARSAT of two beam modes, one is fine mode and the other is standard 

mode. Image processing for agricultural land use analysis of the study area of Chaiyapum province 
was done. The result indicates that RADAR in C-band of those three different sets can be used in 

agricultural land use study, but air-borneSAR gives more detial than fine mode and standard mode 

respectively. 
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(The Survial of Silage Lactobacilli in the Digestive Tract of Cattle) 

3)1 	 0 

111iflJ 	 fl10 

%1iu11wJ1 

-, 	I 
iTIAR 

	

a L 4 	 a 	3) LLUJd11 hi (Lactobacilli) 	in 

	

ii di 	 a 	 13'd 	a 
(Silage) 	 U. 

	

'41
a 
 Probiotics L 	ThT5L 	 Jfl3flJ 	hflifl1 

1ii:iirg 
Lactobacilli 11L11IJU Probiotics 	 inii 	hiun -1 	 U11114 
a 	 d 	 o 

(pH) 

rjud 
a a v 	 o 3, 	 a 	 3) 

)11 iLTl 

niiu1niii 

Silage lactobacilli 

	

 
L1tJW1J0' Lactobacilli 

4  
1i ii 	, 1J1t11-ifli4 

a
li Silage 

Probiotics ti i i uihiti lO1) 
a 	 9) 	 4 91 

ifl1 	Probiotics 	N1111W1tltflfll1 	fli 	I1N1a 
 1 Silage WItJ1GIc 

d 	 31 I 	 o, 0' 	 o I4 o a aI4a d 	4 
i'inio. 	inij'nyJi (W1OTh1fl(9fl) 

fila Lactobacillus piantarum SUT-8 iiwntIin Sorghum Silage iiiihi 
 a 	 4191 

tU Yl1Th ti 	1ltJil4ttJTl41 	1tW1
0' 
 Silage 	linnin iiiitu 

114)1tJflh1tIt'14 ]MVIUMEATUD1111711Un 	Ii1 pH IffflIfifilflWID 4.28 IHM 4.23 013A19wili 
d a 	'4a 	a 4 91 	 4 31 d 

91'It9l L] 	 1VI 	LJtfh1OTh1 	Silage Un 
a 	 Il3)o 	31 	91 	 91 

fl
I
fl 	2 fl 	 111iYIL1 f) nJ1

a 
 I 	111 u0m1r1n (flflhifJ) 

b9910  
flfl'

4
i 2 L1Th Sorghum silage 	1 	L111iiU Lfl3J1

4 
 3 11Th Sorghum 

silage Nl 	 Th1 	IL 	11Jfl1 	I 	J19Jl Silage lactobacilli lItJ 
I 

Lactobacilli 9c411J')]1U Silage 

T1N*aqTqtjf1llIA,1J11'%yMj Lactobacilli IA35UM 5.40 x 10'  CFU/tthJ (1.i11flThtTh1n) 	i!hnThitu 
4 	I 	 a a 	 I a 	 4 	0 	 7 	 a a 
1lflT1 Silage c1v hJL 	 J1U4 1.12 x 10 CFU/'1J LLlL1i1mfJ 

tTh1')l 	lit 	tttJl1'flJI4 	)111iThltU Lactobacilli lL 1Yflj 	11iflb1J1fl 
I 	I 	I 	 31 	 3.la 

Rumen i 	1iw.imi 3 nJ 9cfl flhI'I1T)l'L41 Silage 	]1lflt1tJfl
o

U 
0 0., 	4 3) 	o 	a 	 a 	I 

ioiiu 10-  iii 10 CFU/nm l3J1l11J 	N1lUtn11i1nnhL17l11u 
' • 4 	 I 	0 	 31 

	

 4 I 	 a 	9? 
OJlYU1Th 2 fi 	-fl-t')1 10 'Thi 	MtIl'Hfl1'fl Silage u1 

I 	
ni1iimi Silage 

22 



I 	 t 

13 '1.- Iflflfllfl 	111fl1_ 4 	 J1tLL Lactobacilli YIGLflfIJ 

AUT11 4 

TwIn 
I 	 I 

fl12JV1 1, 2 1tI1 3 	tJ1fl1tflhJ11fl Rumen Ll'llfllJ 1.50 x 102, 9.63 x 10 LL1 2.81 x 10 

CFU/niJ n3J1T1i L 	 i1t'1JeTh1 Silage Th41U Lactobacilli cIU Rumen 

~IZWIJIW 1.5-1.8 tTi19i1 	 iJ01I1 Silage UYI1J Lactobacilli 111faM 114Th 

<30(10), 1.67 x 102 IL-M 1.53 x 102 CFU/fiJ 013jilki f11'Y 'O d7ofl1qFjmfl4fJ9Jb1 Silage lactobacilli 

fl LAVIPOTHII Silage OdIWO11401 ttOtJI 
q) 	 , I 4 

1f)14tS1 U1O1WI 	Silage C]5 tfl1'flhJfUJ141Jfl1 L'I'1O11-T1 	Silage UI) Lffl1IO 	1flfl] 

Lactobacilli 

YflJ Lactobacilli %T1Wfl1A1VTW 8 

Lactobacillus piantarvm, L. braevis, L. buchneri, L. casei, L. dcl brueckii, L. ferrnentum, L. fructosus 

UI L. hilgardii 	tli Random amplified polymorphic DNA (RAPD) 	11?(149JJ 
a d 	 , 	

111 

 , . 

Lactobacilli II1JUIJ1JUNU RAPD 11J0 L. Planta.rum SUT-8 lLl1Jfl1Thl 
Sorghum Silage in 	innionu Silage I1fl19 	 fllflU1flfl 

13 i'14 	J1fl MUM i% ' Silage 

LIA 10 'u 	jiiJ lwn Lactobacillus 
I 	 - 

111flLO1I11 1 	
,r 

iW)12Jflfl4 l Ot J1II.ff11N'I1 Silage 

Abstract 
Lactobacilli are a group of bacteria which play an important role in the production of silage 

an animal feed, as well as probioties, a live microbial feed supplement; and normally found in the 
digestive tract of ruminants. Currently, possibility benefits of lactobacillus probioties in cattle have 
been proposed as follows: the bacterial adhesion to the gut wall and the decrease in pH which resulted 
in the interference and protection as well as inhibition of animal pathogen adhesion and growth, the 
neutralization of enterotoxins, and the stimulation of anti-microbial substance syntheses. This research 
project reports the survival of silage lactobacilli in the digestive tract of cattle which will be useful for 
the selection of the suitable bacterial strain (s) for applying as silage inoculant (s) in Thailand and 
possibly as probiotic for the same strain. To obtain the silage lactobacillus survival data, silage produced 
by fermentation processes both without and with the addition of inoculants were prepared. Forage 

sorghum was used as the raw material. Lactobacillus plantarun SUT-8 isolated from sorghum silage 

produced at Suranaree University of Technology Farm was chosen to be used as the silage inoculant. 
Sorghum silages obtained from fermentation processes both without and with the addition of inoculants 
were very similar in appearance and good qualities. The two silages had their pH value of 4.28 and 
4.32 respectively. Six firtulated cows divided into three groups according to their feeds were tested 
for the survival of silage lactobacilli in their digestive tracts. The first animal group was fed with hay 
and a concentrated feed (the control group). The second and third group were fed with sorghum 
silages produced fromferentation processes without and with addition of inoculants, The concentrated 
feed was also fed the last two group of cows. The numbers of lactobacilli in all feed and digestive tract 

samples were determined. The lactobacillus numbers of 5.40 x 108 CFU/g (wet weight) were found in 

silage containing inoculant, and 1.12 x 	CFU/g in silage without inoculant. None of lactobacilli 
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was detected in both hay and the concentrated feed. Before feeding cows with silages, the three 

animal groups contained similar numbers of lactobacilli in their rumen and feces which were 	and 
102 CFU/g (wet weight) respectively. Similar results were obtained for the three animal groups after 
stopping silage feeding. When feeding the animals with silages for 13 days, samples were collected 
from their rumen and feces 4 times at interval between 10 and 13 days of feeding. It was found that 
numbers of lactobacilli were consistent in both rumen and fecal samples of all cows within each 
group but different between groups during feeding the animals with silages. The average number in 
group but different between groups during feeding the animals with silages. The average numbers in 
rumen samples were 1.5 x 10-, 9.63 x 10¶  and 2.81 x 106  CFU/g for the first, second, and third animal 
groups respectively. The cows fed with sorghum silages contained numbers of lactobacilli in their 
rumens about 1.5-1.8 times higher than the animals fed with hay. For their fecal samples, the averge 
numbers of lactobacilli found were <30(10),1.67 x 102  and 1.53 x 102  CFU/g respectively. The survival 
of silage lactobacilli in the digestive tract of cattle was rather consistent during silage feeding, 
but decrease after stopping feeding silage. For the identification of selected dominant lactobacillus 
isolates found from both silages and digestive tracts of cattle into the species level using traditional 
phenotypic and biochemical tests, eight species could be recorded as follows: L.actobacilluspiantarum, 
L. braevis, L. buchneri, L. casei, L. delbrueckii, L. fernientum, L. fructosus and L. hilgardii. 

When using the Random amplified polymorphic DNA (RAPD) method for differentiating lactobacillus 
strains, Lactobacillus plantarurn SUT-8, the silage inoculant, was detected in all silage and animal 
samples concerned with the silage produced by adding the inoculant. It reveals that the L. plantarum 
strain has its colonization capcbility in the digestive tract of cattle, and could be applied as the suitable 
silage inoculant. 
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(Survey and Propagation of Pueraria mirifica for Genetic Sources) 
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Abstract 
After surveying of Pueraria ,nirfica (PM) sources in 8 provinces of the north and 7 provinces 

of the north-east of Thaiand, PM were found in Phrae, Nan, Phayao, Lampang, Lampoon, Chiang 

Mai, Chiang Rai, Mae Hong Son. Loey. and Nakhon Ratchasima. Collection of leaves, flowers, pods, 

tubers of PM from 10 provinces revealed that only pods collected from Nakhon Ratchasima notably 

differred from PM collected from other provinces by its long hair. It was also propagate PM from 

every sources for collection of genetic sources. Moreover, PM from some sources were distributed to 

some government offices for propagation also. 
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(Detection of Typhoid Carriers in the Cooks from Restaurants) 
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Abstract 
Salmonella bacteria from feces of patients or carriers that contaminate in food or drinking 

water, can cause the diseases in man and animals. The symptoms of the diseases are enteric fever 

from S. typhi, S. paratyphiA., S. paratvphi B, S. paratyphi C, gastroenteritis of food poisoning from 

S. phiinuriunz, S. enteritidis and septicemia from S. choleraesuis. From 242 cooks working in the 

restaurants or food shops, 10-61 years old, we found bacteria from their feces as follows : 2 cases of 

Salmonella group C and 15 cases of other bacteria causing the intestinal tract infections. They were 
Staphylococcus aureus (6), Aeroinonas hydmphila (3), Aeromonas sobria (2), Plesiomonas shigelloides 

(3) and Edwardsiella tarda (I). All of the 17 inflected cases (7.02%) were given the results of stool 
examinations for medical treatments. After the treatments, we repeated the process of the stool 
examinations. Unfortunately, we could follow up only 5 cases (29.4%) which were inflected with S. 

aureus (2), P Shigelloides (2) and A. hydrophila (1). The stool examinations were negative for the 

pathogenic bacteria of the intestinal tract. The reason we cannot follow up the rest because during that 
period of time, Thailand had the economic crisis and some restaurants or food shops were closed. 
In addition, some of them laid off their employees to decrease the expenses. 
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Abstract 
Direct Algorithms for constructing generalized discrete tension splines of arbitrary degree 

are given. We derive main property of generalized discrete tension splines, i.e., partition of unity. 
Moreover, it is shown the generalized discrete tension splines form weak Chebyshev systems and 
their series have a variation diminishing property. Examples of discrete generalized discrete tension 
splines are included. 
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(An Analytical Study of Beam Lines of Synchrotron Radiation) 
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Abstract 
The analytical study of beam lines of synchrotron radiation is aimed to basic properties of the 

beam lines. These properties are energy and power of radiation, spectrum of radiation, polarization, 

time structure, en-iittance of electron beam, brightness of photon beam and coherence. These properties 
are used to determine prototype of synchrotron light source. The study of such properties will be done 
either in storage ring and insertion devices. Linear deviations from the ideal lattice and corrections are 
also included. The analytical study started from classical electrodynamics either non-relativistic and 
relativistic theories. Quantum effects on the properties of synchrotron radiation are negligible but will 
be considered when energy of photon radiation is comparable with electron energy. From classical 
electrodynamic theory we can determine the energy of radiation and energy loss per turn. Since equation 
of motion of particle beam is similar to equation of simple harmonic oscillators, it is easier to get 
general solutions. Damping of betatron oscillations is also be considered. Because of the sprint constant 
K(s) is a function of position s but periodic, general solutions of the equation must be solved by 
matrix method. From the analysis we found that the characteristics of spectrum is similar to black 

body radiation. 
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Abstract 
Rhizobia are effective nitrogen-fixing bacteria in symbiosis with legumes. Rhizobial inoculants 

are currently produced for growing several economic legumes. The utilization of carbon compounds 
by rhizobia varied with their species and strains. Most slow-growing rhizobia cannot use the simple 
sugar, glucose, as well as sucrose. Glycerol and mannitol, particularly mannitol, are mainly used for 
the cultivation of these slow-growing rhizobia. Prices of these carbohydrate compounds are about 
12-20 times more expensive than glucose. Consequently, the production of these legume inoculants is 
costly. This study aims to produce nutrient sources containing glycerol and/or mannitol by the microbial 
conversion of cassava starch, a cheap raw material, for Rhizobiuni cultivation. The rhizobial inoculant 
production cost might be reduced. A total of 147 yeast isolates from natural habital and 19 yeast 
strains from culture collections were screened for their glycerol and mannitol production capabilities 
using both glucose and cassava starch as carbon sources. The yeast isolate KAY I isolated from rozelle 
fruit was selected. It could efficiently unilize cassava starch and accumulate mannitol in its cell. The 
maximum yield of mannitol was 1.23-1.48 grams per litre of cultured medium in the laboratory scale 
(500-mililitre working volume) when the yeast was cultivated in its suitable medium (at the initial pH 
of 6.0) on the rotary shaker (200 rpm) at 30°C for 4 days. And two percents of inoculum size containing 

approximate 106  cells per millilitre were applied. The suitable production medium composed of 2.0, 
0.3, 0.5, 0.05 and 0.1% of cassava starch, yeast extract, ammonium sulphate, magnesium sulphate, 
and monopotassium phosphate respectively. When KAY 1 cells were heated at 45 °C for 20 minutes 

prior to inoculating into the starch production medium, the mannitol accumulation in yeast cells 
increased 10.5% higher than untreated cells within 3 days of cultivation. When cultured two slow-

growing rhizobium strains, Bradyrhizobium japonicum USDA 110 and Bradyrhizobium sp. THA 5, 
in the medium containing mannitol prepared from crude KAY1 cell lysate, both Bradvrhizobiu,n 

strains gave their good growth of about 108 cells per mililitre. The similar result was achieved when 
the same composition of rhizobial medium was prepared using commercial grade mannitol. Yeast 

isolate KAY1 was identified as belonging to the genus Rhodotorula. Several yeast strains (isolates) 

basically tested and selected according to their starch utilization and glycerol and/or mannitol production 
are also kept for further investigation. 
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Abstract 
The intestinal contents of the Atlantic mackerels (Scomber scombrus) were diluted with 

sterilized seawater and cultured in marine broth. More than 600 isolates of bacteria were collected. 
Most of them are Gram-negative and rod-shaped. For the first part of this project, we aimed at selecting 
some bacteria with lipolytic activity by using agar plate medium consisted of olive oil as a sole carbon 
source. 

Among 4 isolates forming colonies with clear zone around them on agar plate medium consisted 
of olive oil as a sole carbon source with bile salt as emulsifier and methyl red as the pH indicator 
showed that the isolated strain MB 616 produced the largest clear zone. Studies on lipase production 
from MB 616 in liquid medium revealed that this strain exhibited the highest lipase activity of 
0.4 U/mI at 54 h incubation. 
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Abstract 
The microstructure, chemical composition of the phases together with the micro-hardness of 

A165Ti25Mn10  intermetallic obtained by arc-melting, was studied. The tetragonal TiAl3  phase is trans-

formed by the addition of 10 atomic% Mn to the cubic Ll2  type with a small amount of second phase. 

The second phase align along a particular direction in the matrix. Aluminium oxide particles and 
pores were observed also. Dislocations were observed in the arc-malted alloy. The dislocations lie on 
a { 1111 plane and some of the dislocations dissociated with a Burgers vector extended in two 

superpartials separated by anti phase boundary (APB). 
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Abstract 
For the uniform partition, we prove that the second derivative at the point x, of the cubic 

spline (denoted by M) and the second central finite difference of the function u (x) (denoted by 
d2  ii (x) / h2) approximate ii '(x) on the opposite side. By using this property, we introduce the number 
C to be the everage of ME  and d2  u (x) I Ti2) and we can conclude that C gives a better approximation 
to u"(x,). Finally, we use Cl  in the numerical solution of second order PDEs. Numerical examples are 
given. 
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Abstract 
In the project group classification of steady viscous gas dynamics equations in the 

two-dimensional case (for plane and cylindrical symmetries) with arbitrary state equations is done. 
The group classification includes finding an equivalence group, kernel of all admitted groups and its 
extensions. After obtaining the admitted group an optimal system of subalgebras are constructed. 
For every subalgebra a representation of invariant solution is given. 
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(Mathematical Modeling of Steady Natural Convection in a Two-Layer System) 

Associate Professor Di. Nikolay Pavlovich Moshkin 
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Abstract 
The Navier-Stokes equations in the Oberbeck-Boussinesq approach are used for description 

convective flows of viscous incompressible fluids in a two-layer systems. A finite-difference method 
is utilized to developed the numerical algorithm for modeling buoyancy driven flow in cavity vertical 
or horizontal sides which are differentially heated. The algorithm is based on the method of splitting 
(O.M. Belotserkovskii, V.A. Gushin, V.V. Shennikov [1]).  The approximation is carried out on a 
staggered grid. Critical comparison with benchmark solution [2] confirms the accuracy of method, 
and results for the buoyancy-driven flow in square cavity with vertical sides, which are differently 
heated, are presented for Rayleigh numbers of 106. The results of two-dimensional (2-D) numerical 
simulations of thermal convection in two-layer system are compared with the experimental data of 
N.L. Dobretsov and A.G. Kirdyashkin [3]. The dependence of two-layer convection for wide range of 
relation of the viscosity, the thermal diffusivity and layer thickness was made. 
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Abstract 
In this report we consider the interpolation by classical Lagrange polynomials and by their 

piecewise generalizations which are usually called Lagrange splines. We study in details such common 
in practice Lagrange splines as piecewise linear, piecewise quadratic and piecewise cubic Lagrange 
polynomials. It is shown as using simple technique one can obtain smooth analogs of Lagrange splines 
known as local approximating splines. Although the local approximating splines do not have the 

interpolation property but they provide practically the same accuracy of approximation as the Lagrange 
splines. One central point in the report is also the generalization of Homer's rule for a simultaneous 
evaluation of Lagrange interpolation polynomial and its derivatives. Such algorithm is usually lacking 
in standard textbooks on numerical analysis. The presentation is illustrated by examples. 
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Abstract 
We have developed a computer program that can be used over Internet. Using any popular 

web browser such as Netscape Navigator or Internet explorer, students can do the test from any where 
that exists an internet connection. To access our web server, we will provide each student with a 
password. After students complete each test, they can view their scores immediately. Evaluating their 
performance on each test should help them to determine whether how much they really understand 
the subject. Lecturers can also these results as the feedback to adjust their teaching methods. 
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Abstract 
The aim of this project was to investigate the effects of Pueraria rnirfica (PM) leaves on 

nipple, mammary gland and reproductive organs of the immature rabbits. It was found that PM 
leaves from Nakhon Ratchasima source collected during the end of October and the beginning of 
November 1998 fed to immature rabbits daily continuously for  weeks could induce the development 
of nipple, the development of mammary gland and also increased the number of nipple. PM leaves 
could inhibit ovarian development but could stimulate uterine, oviductal and vaginal development. 
High dosage of PM leaves (10 g/rabbitlday) showed toxic effects in the immature rabbits which 80% 
results in death by convulsion before and died after that. In the control immature rabbits died only 
20% but without convulsion like the PM-treated rabbits. It was also found that PM leaves could 
induce more, shiny and beautiful hair of the rabbits also. 
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Abstract 
In order to search for Thai medicinal plants with immunoregulatory activities, a battery of 

tests in immunology have been investigated as the screening tools. Here, we reported a modification 
and optimization of one test, mitogenesis assay, using the bioreduction of tetrazolium dye, 3-(4, 5-
dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT) to formazan product as alternate to 
the standard method of [3H]-thymidine  incorporation in cells for the measurement of 
lymphoproliferative responses to mitogens. Preliminary studies of MTT colorimetric assay indicated 
that the optimum final concentration of MTT in the culture was 1 mg/ml. DMSO was the better 
solvent than isopropanol in dissolving formazan product at the end of MTT incubation. The MTT 
colorimetric assay can be used to measure the proliferative response of cells as evidenced by a high 
relationship between the absorbance measurement at 590 nm with live-cell numbers from both normal 
and concanavalin A (Con A) activated lymphocyte. For the optimization studies of mitogenesis assay, 
female C57131/6J mice were sacrificed by cervical dislocation, spleens were aseptically removed, 
pooled, and the single cell suspensions were prepared. Different concentrations of splenocytes were 
cultured in replicates, with media or with different concentrations of T cell mitogens, Con A or 
phytoheamagglutinin A (PHA), in a flat-bottomed 96 well plate. The cultures were incubated in 5% 

CO, at 37 'IC for different periods of time. The proliferative responses were measured using the MTT 
colorimetric method. Results of the studies indicated that Con A was able to induce stronger mitogenic 
response compared to PHA. The assay performed with pre-lysed red blood cell splenocytes gave 
higher mitogenic response compared to non-lysed cells. The optimum cell number of culture was 
4-8 x 10 cells/well. Results from titering concentration of Con A mitogen showed the optimum 
response at 2.5-10 mg/ml, and the peak response occurred on day 2 after Con A sensitization. 
The kinetics of bioreduction of Mfl' by proliferating lymphocytes was rapid and the formation of the 
formazan product was at 90 % of maximum within 1 hr. and almost reached its plateau in 4 hr. 
The modified mitogenesis with MTT colorimetric method in this study could be used with other 
immunotoxicology test methods to screen, or study the effects of medicinal plants with 
immunomodulating activities in the future. 
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(Detections of Parasite Carriers in Feces of the Cooks in Nakhon Ratchasima Province) 
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Abstract 
Parasites which are protozoa and helminths need to stay in hosts for surviving and then they 

can cause diseases or change their hosts to be carriers. From 280 cooks working in the restaurants or 

food shops, 10-67 years old, we found parasites from their feces as follows: E. histolytica cyst (5), 

E. coli cyst (1), G. iainblia cyst (5), B. hominis cyst (2), T ho,ninis cyst (1). Strongyloides larva (3) 

and Hookworm (1). Three cases of G. laniblia cyst (1), B. honiinis cyst (1), and Hookworm (1). we 

also found E. histolvtica cys in their feces too. All of the 18 infected cases (6.43%) were given the 

results of stool examinations for medical treatments. After the treatments, we repeated the process of 

the stool examinations. Unfortunately, we could follow up only 9 cases which were infected with 

E. histoI'tica (3), G. iamb/ia (1), B. hoininis (2), T hominis (1), Strongyloides (1) and Hookworm (1). 

The stool examinations of 8 cases were negative for the parasites of the intestinal tract. One case 

infected with E. histolvtica was found protozoa in feces after first treament and after repeated treatment, 

the third stool examination was negative. The reason we cannot follow up the rest because during that 
period of time, Thailand had the economic crisis and some restaurants or food shops were closed. 

In addition, some of them laid off their employees to decrease the expenses. 
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(The Investigation into Contamination Conditions of Mycotoxin 
in Dairy Feed and in Pasteurized and UI{T Milk Products) 
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Abstract 
Results from the first sampling during May in the study of aflatoxin levels in dairy cow feeds, 

raw milk and milk products showed that the dairy cow feeds in six farms were contaminated with 
aflatoxin B1, ranging from 37.47 to 201.38 ppb. Raw milk from the cows fed with the contaminated 
feeds had aflatoxin M1  ranging from 0.16-0.75 ppb. The carry-over of aflatoxin in dairy cow feeds to 
raw milk was between 0.35-1.02 %. In the farm number one, there was a transfer of aflatoxin M1  from 
raw milk to pasteurized milk products of 62.5%. The second sampling in September gave the similar 
results. The dairy cow feeds in the same six farms were contaminated with aflatoxin B1  ranging from 
44.05 to 163.65 ppb. Raw milk from the cows fed with the contaminated feeds had aflatoxin M3  
ranging from 0.16-0.34 ppb. The carry-over of aflatoxin in dairy cow feeds to raw milk was between 
0.20-0.55%. The transfer of aflatoxin M1  from raw milk to pasteurized milk products from the farm 
number one was still at high level of 68.58%. 
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(Quantum Field Theory and Theoretical Physics: Applications to Cerenkov 

Radiation and Multi-Electron Systems) 

Professor Dr. Edouard Berge Manoukian 
School of Physics, Institute of Science 

Abstract 
Using quantum field theory methods, an explicit derivation was provided for the photon 

Green function in a dielectric slab immeresed in another dielectric medium. From the vacuum-to-
vacuum transition amplitude of field theory, the photon number density emitted by a charged particle 
per unit length of its path was derived. Unlike the conventional Cerenkov radiation in an infinite 
medium, the photon number density was shown to be proportional to sin f rather than sin' i5c , where 

is the Cerenkovcone half angle. This and other related results may be of interest experimentally. 
Finally, the quantum correction pioneered by Schwinger and others was derived without any modeling 
after a harmonic oscillator interaction and without going through the particle density. 
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(Proto-Antiproton Annihilation at Rest into Two and Three Mesons) 

Associsociate Professor Dr. Yupeng Yan 
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Abstract 
Various diagrams of the reactions of nucleon-antinucleon annihilation into two and three 

mesons have been analyzed. The comparison of the theoretical predictions by different diagrams with 
experimental data show that the 3P0  quark-antiquark creation and destruction mechanism is more 
reasonable than the 3S1  mechanism in nucleon-aninucleon annihilations, and the A2 and A3 diagrams 

are dominant over other processes for the nucleon-antinucleon annihilation into respectively two and 

three mesons. Illustrated in details are the evaluations of the transition amplitude and the corresponding 

optical potential of the nucleon-antinucleon annihilation into two mesons in the A2 diagram. 

The derived optical potentials from the A2 and A3 diagrams have been applied to study the 
nucleon-antinucleon atomic states. 

To further verify the argument that the 3  P0  quark-antiquark creation and destruction mechanism 
is more reasonable than the 3S1  mechanism in nucleon-antinucleon annihilations, we have also studied 
the reactions of electron-position annihilation into nucleon-antinucleon pairs in the 3P0  model. 
The experimental data are reasonably produced. 
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Abstract 
This is a survey research designed for collecting data about the situation and direction of 

research in physics in Thailand. Based on two sets of questionnaires and information obtained from 
various sources such as Technical Information Access Center (TIAC), university and governmental 
office web sites, Journal Link Project at Chulalongkorn University and Science Citation Index database 
during 1980-1999, we found that there were 1,116 physicists working in universities, governmental 
offices and research institutes in Thailand. This gave us the ratio between Thai physicists and Thai 
population equal to 1.8:100,000. 

The majority of physicists in Thailand were Master's Degree holders, 52.7%, followed by 
32.6% bachelor degree holders, and only 14.7% Ph.D. holders. We estimated that in this year there 
were 950-1,100 undergraduate students, 120-180 master students and 15-30 Ph.D. students studying 
fora degree in physics. It was interesting to point out that there were only three libraries in the country 
that contain more than 10 titles in international physics journals. Our results also show that there were 
only 9 strong research groups existing in Thailand, and the total number of physics publications, 
when compared with other countries in this region, was below that of Vietnam but slightly above that 
of Indonesia. 
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(The Study of Nonlinear Brewster Angle at 450 and Critical Incident Angles of Laser 

Light on Potassium Dihydrogen Phosphate (KDP) Crystal) 
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Abstract 
Theoretical investigation of second harmonic generation (SGH) from Potasium Dihydrogen 

Phosphate, (KH2PO4, KDP) using Q-switched Nd:YAG Laser as an incident beam was performed 
basing on Bloembergen and Pershan Theory. The intensity of reflected second harmonic light generated 
from KDP crystal immersed in an optically denser fluid 1-Bromonaphthalene have been calculated as 
function of indicence angle q1  of the incident beam of Q-switched Nd YAG Laser. The laser pulses 
have the polarization in [110] direction with respect to KDP crystallographic axes. It is for the first 
time that 9IL  occurred at 01  = 450 and Q = Ocr ( 011  are predicted by using the orientation of pNLS  making 

angle of 0 = 38.670  to the crystal surface and parallel to the crystal surface. From this study, it is found 
out that in the same crystal KDP Nonlinear Brewster Angles can have many values of qNL  depending 

upon the crystallographic orientations and the polarization of E (a) of the incident beam. Furthermore, 
under the similar crystallographic and polarization of the incident laser beam, the results of investigation 
of SHO in KDP crystal agree well with the previous experimental results of SHG in KDP. The 
theoretical study of the study verifies very well to the Bloembergen and Pe rshan Theory. 
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Associate Professor Dr. Joewono Widjaja 
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Abstract 
New methods for implementing wavelet filtering by using incoherent optical technique are 

proposed. The first method computes a multi-channel wavelet filtering by using an array of the 2-D 
optical wavelet transformers. The optical transformers are constructed from a combination of a 
holographic lens array (HLA) and an optically addressed spatial light modulator (OASLM) in which 
a set of the daughter wavelets is incoherently generated from a TV monitor connected to a personal 
computer. In the second method, we take an advantage of the Fourier optics property where the 
Fourier transformation is inherently scaled by a wavelength of the illuminating light. By using a white 
light source having a wide spectral response, a set of daughter wavelets could be simultaneously 
generated from the mother wavelet. As the result the multi-channel wavelet filtering could be performed 
by a single 2-D optical WT. Preliminary experimental results and the throughput performance of the 
two methods are presented. In comparison with the first method, the second one has a higher number 
of channel and a space bandwidth product (SBWP). It is also low cost and simpler because it does not 

use the HLA and OASLM. 
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Abstract 
An ab initio QM/MM molecular dynamics simulation has been performed to investigate the 

effects of non-additive contributions on the hydration shell structure of Mg2t The active-site region, 
the sphere including the second hydration shell of Mg2 , was treated by Born-Oppenheimer ab initio 

quantum mechanics using LANL2DZ basis sets, while the rest is described by classical pair potentials, 
A hydration complex with 6 inner shell waters and 12 second shell waters was observed, in contrast to 

a polyhedral structure with the corresponding of 8 and 19 water molecules, as observed by classical 
pair potentials. It was also found that the effects of non-additive terms play and important role in the 
preferential orientation of water molecules inside the hydration sphere of Mg2 . 
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Abstract 
In this research cluster {PPh4]4[Pd13Ni13(CO)4}  was utilized as a precursor for heterogeneous 

catalyst reparation in which the solution of cluster was deposited on silica by impregnation technique. 
The efficiency of calcination temperature to remove carbonyl ligands and [PPh X  cation was 
investigated. In addition, catalysts will be prepared from a mixture of palladium and nickel acetate to 
use for property comparison. Both chemical and physical properties of the resulting catalyst materials 
were investigated by many techniques including Powder X-Ray Diffraction (XRD) for metal phase 
determination; Scanning Electron Microscopy (SEM) for catalyst surface exploration; BET Surface 
Area Analysis for surface area and pore volume determination; and X-Ray Fluorescence (XRF) for 
metal loading conifirmation. The reduction temperature of catalysts from both preparations were also 
studied by Temperature Programmed Reduction (TPR) technique compared to the single metal catalyst 
reference. It was found that catalysts prepared from clusters have desired properties including small 
metal particles with good metal dispersion. Calcination temperature of 400°C is enough to remove 
carbonyl ligands and phosphonium cation. In addition, TPR results indicated that palladium was still 
intact with nickel and lower the reduction temperature of nickel. The catalysts prepared from cluster 
have good metal dispersion with small metal particles. 
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Abstract 
In this report a new parametrization algorithm for interpolation by splines is given which 

almost invariably results in better shapes than either cumulative chord length, centripetal or uniform 
parametrizatTons. The method is based on shape preservation for the given data and is invariant under 
affine transformations of the parameter space. It enables one to improve the visual correspondence 
between the curve/surface and the initial data and gives a mesh concentration in large gradient regions. 
The algorithm is then generalized to the case of multivalued surface approximation. The presentation 
is illustrated by numerical examples. 
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Abstract 
An exact and remarkably simple one-dimensional integral expression is derived for the mean 

number <N> of photons emitted per revolution in synchrotron radiation for the first time. The familiar 
high-energy expression printed repeatedly in the literature is found to be inaccurate with a relative 
error of 160% for a speed of 80% of the speed of light. A new improved high-energy expression for 
<N> is given. The quantum electrody-namics of Cerenkov radiation at finite temperature is developed 
and computed exactly to first order in the fine-structure constant. By avoiding combining Feynman 
propagetors in parametric form and using instead complex integration an exact evaluation, valid also 
at zero temperature, was possible. We show, in particular. that the imaginary part of the electron self-
energy satisfies the correct boundary condition and no-contact term is needed in its evaluation. QED, 
unlike its classical counterpart, is shown to introduce automatically a cut-off for higher frequencies 
emphasizing the importance of the quantum treatment. Upper and lower bounds are derived for the 
exact ground-state energy of neutral atoms which for large Z both involve the limits of exact Green' 
s functions with one-body potentials. The limits of both bounds are shown to coinside with the Thomas-
Fremi ground-state energy. 
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Abstract 
In order to solve storage problem in real-time optical metrology, storing digital specklegrams 

by using lossy-image compression is studied. In this project, the specklegrams are optically generated 
from a specimen being displaced. The generated spekiegrams are captured by a charge-coupled device 
sensor and compressed by compression software for given compression quality. Next. a spatial 
correlation of the compressed specklegrams is digitally computed. Finally, a spatial distribution of a 
correlation signal calculated from the compressed specklegrams is used as a criterion for evaluating 
quantitatively quality of information content of the specklegrams. The results show that high quality 
of displacement information is retrievable from the compressed specklegrams. 
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Abstract 
Theoretical investigation of second harmonic generation (SGH) from Ammonium Dihydrogen 

Phosphate, (NH4H2PO4, ADP) using ultrashort pulsed laser as an incident beam was performed basing 
on Bloembergen and Pershan Theory. The intensity of reflected second harmonic light generated 
from ADP crystal immersed in an optically denser fluid 1 -Bromonaphthalene have been calculated as 
function of incidence angle q, of the incident beam of the laser. It is for the first time that Nonlinear 
Brewster Angles are predicted to be occurred at normal and critical incident angles. The laser pulses 

have the polarization in [110] direction with respect to ADP crystallographic axes. The theoretical 
study agree very well to as to the previous experimental case of KDP having similar crystal orientation 
and the same polaization of electric field of the incident laser. 
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Abstract 
Our recent derivation of an explicit expression for the mean number of photons emitted per 

revolution in synchrotron radiation has led us to a systematic high-energy analysis for high-energetic 

particles and a novel expression was obtained for the mean number with relative errors of 2.2%, 

0.64%, 0.017% for speeds of 0.8, 0.9, 0.99, in units of the speed of light, in comparison to the well 

known formula tabulated in the literature of 160%, 82%, 17%, respectively. ADirac picture perturbation 

expansion is developed for the time evolution of arbitrary functions of generalized coordinates and 

generalized momenta much in the spirit of the Schwinger-Feynman-Dyson expansion in field theory 

and detailed rules are derived for computations. The formulism also allows us to obtain a path integral 

expression, as a resolution of the identity, involving an uncountable infinite number of Lagrange 

multipliers. Finally, a rigorous positive definite lower bound was derived for the norm of the eigenstates 

of the square of the orbital angular momentum in the quantum regime which leads systematically the 

elimination of half-odd integral values for the orbital angular momentum. 
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The Lexical Needs of Chemical Engineering Undergraduate Students at 
Suranaree University of Technology 

Assistant Professor Jeremy William Ward 
School of English 

Abstract 
This project first investigated SLIT chemical engineering undergraduate behavior in relation 

to their English language textbooks. It was found that although students do in fact use these textbook, 
they tend to read the examples and problems much more than they read the text. A likely reason for 
this was the relative difficulty of the text, and it was hypothesized that this difficulty might in part be 
caused by the presence of many more çtext-structuringé words (as in Winter 1978) in the text than in 
the examples. Using a 3-million word corpus of basic engineering and chemical engineering textbooks 
used by SUT undergraduates, it was extablished that there are lexical differences between text 
applications, but these were not describable in terms of ctext structuringd words. Finally, a list was 
produced of 5000 most common words in engineering/Chemical engineering textbook was produced, 
and it was discovered that large parts of the SIfT lexical syllabus are irrelevan to the needs of chemical 

engineering undergraduates. 
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Abstract 
This paper is an attempt to find Out the factors affecting reading achievement of science 

and technology undergraduates in Suranaree University of Technology. Thai high-school students 
generally enter a university with a limited English vocabulary background in science and technology. 
Thus, they have a certain difficulty of comprehensing English texts In the content areas. Knowledge 
of factors affecting reading achievement of these students may enable other university teachers to 
provide appropriate teaching strategies to facilitate students' reading comprehension of English texts 
in the content areas. 

This study was conducted with 250 first-year science and technology undergraduates studying 
English I in Suranaree University of Technology within 13 weeks in 1997. Results of statistical analysis 
show significant correlation of the English grammar skill, vocabulary skill and reading achievement 
of these ESL students. Thus ESL teachers should keep in mind of balancing English grammar, 
vocabulary and reading skill in each lesson to enchance students' reading comprehension of the English 
texts in the content areas. 
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Abstract 
English placement testing is commonly conducted at the beginning of each academic year to 

determine which level of study would be most appropriate. However, the question is whether the 
in-house English placement test is an effective instrument for placement decisions. The present study 
aimed to assess the quality of the existing English placement test and to investigate whether the 
placement decisions were accurate. The 2-hour 100-item multiple-choice placement test was 
administered to all first year engineering and agricultural technology students (N = 1,224) prior to the 
start of their studies. The subjects were placed into 5 proficiency levels. The placement test results 
were analyzed using the Classical Test Item Analysis and Grading program. Each individual test item 
was evaluated in terms of difficulty level and discriminating power, and the whole test was described 
in terms of validity and reliability. A follow up on students' progress revealed that their English course 
achievement scores correlated significantly with their English placement test scores. Comparisons of 
achievement scores in three courses taken by all placement groups showed that those placed into 

higher proficiency levels scored significantly higher than those placed into lower proficiency levels. 
It was concluded that the English placement test was effective tool and that the placements were 
accurate. 
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Abstract 
The object of the study on "Computer Telephony Integration Technology for Course Ware 

Development" is to conduct reseach and develop module for Information technology system over 
computer telephony network. The research is a pilot study to adopt technology available at Suranaree 
University of Technology (SUT) for teaching as well. I also aims at reducing faculty members' time 
spent on exercising, grade announcement and voice-taping distribution using computer telephony 
network. 

The research about developing computer telephony has not been done and used to enhance 
leaning and reduce time and costs in teaching task. The purpose of the research is to use personal 
computer available for lecture at SUT for providing information on telephone without having personal 
contact to answer telephone and questions. Computer will act as personnel to answer telephone and 
provide information simultaneously. Furthermore each computer will work independently and has 
capacity equal to many people; therefore, SUT can save money and reduce labor for the personel 
whose job is to do such jobs. 

This result of this research is to be a pilot project for grading, quiz, exercise, tape, telephone 
for facilitating courses and found that it can serve the requirement perfectly. It also hopes to develop 
to allow student to register via telephone in the future. 
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Abstract 
The objective of the study on the production and export of frozen shrimp in Thailand are, 

first, to explain the state of the production of black tiger shrimp and the export of frozen shrimp; 
second, to study the main factors affecting the production and the exporting; and lastly, to estimate the 
trend of production and export of the frozen shrimp. The methodology of the study is quantitative 

using the multiple regression. 
The results of the study showed that the factors affecting the production of the black tiger 

shrimp are the number of areas under cultured of black tiger shrimp, the quantity of exporting on the 
frozen shrimp and the average farm price of the black tiger shrimp. The elasticity of those factors are 
0.0342, 1.1499 and 0.7500, respectively. For the factors affecting the frozen shrimp exporting are the 
quantity of the black tiger shrimp, the average price of the exporting in the previous year and the 

import of frozen shrimp of the world. The elasticity of these factors are 0.9812, 0.1680 and 1.3090, 
respectively. In 2001, the production of black tiger shrimp and the export of frozen shrimp will be 

387,227 tons and 262,246 tons, respectively. 
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Abstract 
How has Like, the Siamese folk opera, developed over time and spread to Thailand's 

up-countries? How has Like been placed in the Thai hegemonic discourses of the Thai elite and 
the Thai state? What does the "body" mean in the Like performance? How and Why do notions of 
"earning one's living on the stage" (L 	uii.i), Like patroness" (tn.itin), and "beggar's Like" 
(Lfl1Jtnh1u) become discursive cultural practices in Thai popular culture? 

This research project addresses these questions through this anthropological study of Khorat 
Like. Some selected postmodernist concepts, such as body politics, grotesque body, popular culture, 
are employed. The Like fieldwork took place between October 1996 and May 1998. A total of thirty 
Like troupes were studied. Researchers observed more than fifty-five live Like performances and 
interviewed more than a hundred and thirty informants, representing Like performers, musicians, 
troupe owners, technicians, drivers, hosts, and audiences. 

It is argued that Like represents a performing art and is at the heart of modern Thai popular 
culture. The form and pattern of Like set it apart from folk culture or the Siamese court's traditional 
performing arts. Its origin and development can be traced back to the reign of King Chulalongkorn, 
during the early modernization and urbanization of the Kingdom of Siam. Since its beginnings, Like 
has been a paid performing art. Like performers are professional artists, who earn a living from their 
performances. Like's forms and contents reflect real life actions, indicating audiences' tastes and 
pleasures. Most of Like's audiences are female members of the Thai working class. 

It is also suggested that modern Like is a body-oriented genre of performing art. It conveys 

messages through human beings' bodily needs, namely, eating, defecating, having sexual intercourse, 
and sleeping. These activities are presented on the Like stage, representing the raw, grotesque side of 
human beings. We also believe that modern Thai Like reflects reality as it is experienced by, and seen 
through, working class people, whose lives are conditioned by poverty, social inequality, powerlessness, 
and marginality. The real world and body-oriented aspects of Like humorous performances generate 
laughter, which is interpreted as a condemnation as well as a response to real life drama. These raw, 
hidden emotions and reactions should be read as signs of cultural protest. 
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Abstract 
The objective of this study, An analysis of data base on consumer preference in Nakhon 

Ratchasima are: first, to analyse the data base on consumer behavior in three service secters ; department 
stores, banks and hotels, second, to study consumer preference on those services according to sex, 
age, education occupation and incomes, and third, to study the problems and how to improve those 
services in Nakhon Ratchasima. 

The primary data is 496 samples from the nonprobability sampling survey. These samples are 
from purposive sampling by occupation in the urban area of Muang District Nakhon Ratchasima. 

The statistical package of social science (SPSSIPC) is used in the descriptive analysis, and 
the results are shown in the form of percentages, arithmetics mean, standard deviation, t-test and 
ANOVA. Most samples are in the labour force, have bachelor's degree and medium level incomes. 

The number of female samples is a little higher than that of men. The results of the study 
include three main points. First, most of these consumers always go to Klang Plaza (Jomsurang road) 
and Big C at noon and in the evening on the weekend. On average, They go there two times a month 
because of convenient transportation and parking. Second, most of these consumers always go to the 
Bank of Krung Thai limited and Bangkok bank limited during lunch hours. They go to the bank 2-4 
times per month, especially those of two banks because of convenient transportation, parking and 
stability. Third, most of consumers always go to Rajchaphruk and Sima Thani hotels, but they don't 
often go to the hotels in each month. The important activity at the hotel is food service. The reasons 
for going to Rajchaphruk Grand and Sima Thani are the convenience in transportation and parking. 
However, the consumers' preference of services from department stores, banks and hotel is in the 
medium level. 

Besides, the comparative preference study on the consumers by sex, income level for the 
services of department stores, banks and hotels shows no difference. However, if the results are divided 
by consumer age and education, the comparative preference from the services of department store is 
different, but not banks and hotels. For the comparative preference by occupation, the consumers 
always feel that the services of the department Stores and hotels are the same, but not the banks. 

The important recommendation for service improving of department stores, banks and hotels 
is the decreasing of price of those services in the marketing. 
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Abstract 
Who are the Sikhiew Tai Yuan? How have their modern ethnic identities been constructed? 

How and why have the cultural meanings of the Sikhiew Tai Yuan been defined and redefined over 
times? These research questions will be addressed in this research project. The authors had carried out 
a series of ethnographic fleidworks among the Tai Yuan ethnic group in Ban Nonkum and Ban Sikhiew, 
Amphur Sikhiew, Nakhon Ratchasima from 1998-2001. By viewing ethnic identities as cultural 
constructions, we emphasize on an analysis of narratives and memories concerning ethnic pasts and 
dived experiences.é given by our key informants or emerged from our conversations with them. 

It is argued in this study that ethnic identities cannot be simply referred to by the description 
of primordial attachments or common given-nesses. Rather, they are narrative embodiments of the 
cultural meanings, which have been produced and reproduced through waves of ongoing symbolic 

and cultural contestations and highly dynamic interactions by members within the same ethnic group 
and between members and non-members of given ethnic groups within the contexts of the modem 
world. The issue of who are the Sikhiew Tai Yuan may not be as significant as the issue of how they 
have defined themselves, or been defined by others, as members of their own local as well as national 
communities. This research project indicates that, in the [post]modem world, it is possible for an 
individual to hold multiple identities. A member of an ethnic group will likely have more complex 
diversified cultural channels, messages, and contexts to express his or her own ethnic roots as well as 
elusive, multi- layer cultural identities or selves. The authors also point out that external economic, 
political, and cultural forces have gained more momentum to redefine or alter pre-existing ethno-
cultural identities in the modern world to an extent that, sometimes, are far beyond their cultural roots 
or pasts. 
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Abstract 
The purposes of this study were to describe English language research studies (teaching and 

learning) conducted in Thailand from 1994-1999 and to analyze the discourse structure of a thesis as 
a genre. More specifically, the objectives were (1) to describe the nature of the research in terms of 
quantity, types (a thesis or non-thesis), content, and methods employed, (2) to discover the regular 
occurrences of rhetorical functions to achieve moves in each section of the theses, and (3) to compare 
general discourse structures of each section of survey and experimental theses. 

To describe the nature of the research, 327 research reports and theses on English language 
studies were analyzed using the checklist procedure. The percentage of their frequency was calculated. 
Then, Swales' (1990) genre analysis, which uses moves as the unit of the analysis, was employed to 
analyze the discourse structures and their rhetorical functions of 10 samples, 5 survey and 5 
experimental, chosen through stratified random sampling from the aforementioned research population. 
Two of each were drawn from each year. To ensure the validity and reliability, the analysis was done 
twice, approximately 45 days apart. 

The findings on the nature of research revealed that quantity of the research conducted during 
the five-year period was minimal. The majority of them were master's degree theses that studied 
various methods of teaching English, students' language proficiency, and instructional materials. There 
was a trend towards computer-assisted instruction. The theses were mainly experimental and survey. 

The findings from analyzing the content of the theses proved that the standard framework of 
the research report was followed. Specifically, different patterns of moves in each of the five sections 
of the theses : Introduction, review of related literature, the methodology, results (and discussion) and 
conclusions, (and discussion) and recommendations were systematic. The introduction using the 
problem and solution frame provided the context/rationale for the research topic and its importance. 
The review of related literature comprised of 3-4 topics. From a narrow range of citation options 
used, it indicated mainly that knowledge is a set of facts to be discovered and accepted ; very few 
were presented as controversial. The methodology described the data, the instruments, the procedure 
and the data analysis respectively. The order and relationships in this section were very distinctive. 
The results presented the data from the findings. Some of the studies included the discussion section 
here. The line of thought shown in the sequence of moves consisted of claims, the data in support of 
claims, and çwarranté showing how the data supported the claims. The last section, the conclusions, 
the discussions and the recommendations, restated the objectives, summarized the data resulted from 
the findings, argued that the data were sufficient to validate the objectives and the hypotheses and 
recommended the practical use of the findings and further studies. 

It was noticed that both experimental and survey theses used the same framework of research 
report. Their functions of moves were common in three sections: approval the knowledge as facts in 
the second section, no reasons for using the instruments in the third section, and minimal discussions 
in the fourth (or fifth) section. However, there were also some differences: the inclusion of the 
significance of the research topic of experimental theses in the first section, the expansion of details in 
the third section of the experimental theses, and the longer interpretation of the results of the survey 

counterparts in the fourth section. 
It was recommended that more research and research workshops should be conducted and 

that critical thinking should be taught at all levels of Thai education. 
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Abstract 
The purposes of this research were four folds: 1) to develop an English 1 Courseware; 2) 

to determine the efficiency of the lessons based on the 80/80 Standard; 3) to compare student's 
learning achievement between the pretest and the posttest of the English 1 Courseware; and 4) to 
study student's attitude towards learning this courseware. 

Thirty students were purposively selected from the first year students at Suranaree University 
of Technology in the 112000 academic year. After giving the pretest, the English 1 Courseware was 
fulfilled. Then the posttest was administered to the sample group. The data were analyzed though the 
applications of percentage and t-test. 

The results showed that the English 1 Courseware had the efficiency of 85.63/87.93 that was 
higher than the 80/80 standard level. There was a significant difference between the pretest and the 
posttest at the 0.01 level of significance and the students had good attitude towards learning this 
courseware. 
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Abstract 
It It is commonly suggested that learners need a vocabulary of at least 3000 word families in 

order to begin reading efficiently, and that this vocabulary should be based initially on a general word 

list and then supplemented by an academic and/or technical word list. This study shows that SUT 

EAP engineering students would have enough vocabulary to read their engineering textbooks with a 

vocabulary of only 2000 word families and specifies what that vocabulary is. As well as being more 

efficient than a general word list, these 2000 words will also provide a good grounding for later, 

specialised engineering studies. 
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Abstract 
The objectives of this research were to study use, opinions, satisfactions, factors related to 

use, problems, and suggestions of patrons who use computer search service at The Center for Library 
Resources and Educational Media, Suranaree University of Technology. 

This is a survey research and questionnaires were use in data collection. Three-hundred and 
sixty-nine questionnaires were distributed to users who use OPAC, Internet, and CD-ROM to search 
for general information from March 3, 1999 to March 12, 1999. Three-hundred and forty three 
questionnaires (92.5 percent) were completed and returned. 

The SPSS for Windows was used for statistical analysis. The statistical methods used were 
percentage, mean, and chi — square test (to examine relationships among different factors of interest). 
Statistical level of significance used was 0.05. 

The findings were as follows: Most users had experience in using 1-2 computer programs 
(40.2). The number of users who previously used OPAC, Internet, and CD-ROM were 86.2, 85.4, and 

15.5, respectively. The only factor related to OPAC usage was class standing. However, factors related 
to Internet usage were sex and experience in computer application. Similarly, factors related to 
CD-ROM usage were students' major and experience (computer application) 

Most OPAC uses and most Internet users used OPAC for more than 15 times, but most 

CD-ROM users used CD-ROM for 1- 3 times. 
In the success in data search, most OPAC users (62.1) were successful in their search most of 

the time while most Internet and CD-ROM users found the result of their search sometimes only. 
The purpose in searching of most OPAC users was for further reading but that of Internet 

users and most CD-ROM user was for report writing (26.8, 28.7). In the opinions on the use of the 
services, most users of the 3 media learned how to use by themselves, users solved problems in 
searching by asking their friends, and the service type that users like was searching for information by 
themselves. 

OPAC users and Internet users wanted to use these media in level ça lotd but CD-ROM users 
wanted to use in level çmoderatelyd. The problem of most users was that there were not enough 
computers in service. The users' suggestions were also about computers. 

Research in the future should be conducted on problems about computers which is a major 
problem. For example, simulation should be used in finding out how many computers are needed. 
The results of such studies can be useful for improving the efficiency of services in the libraries. 
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Abstract 
The objective of the study on the development of household handicraft industries for 

commercial purposes in the rural area of Northeast are, first, to study the situation of household 
handicraft industries at the present, and second, to analyze the prospect of developing household 
handicrafts for commercial purposes. Five activities that were studied are the blacksmith, mat weaving, 
tie-died Cotton weaving, supplementary weft silk (Praer-waa) and triangular pillows making from 
tie-dyed cotton. These activities are in Nakhon Ratchasima, Khon Kaen, Udon Thani, Kalasin and 
Yasothon respectively. The primary data is 502 samples from a survey and the data is divided into two 
groups. One is 429 samples from purposive sampling of the handicraft industrial buyers. The descriptive 
analysis is to use the statistical package for social science (SPSS PC) 

There are four main points in the results of the study. First, production marketing and income 
of household in the rural area; handicraft industries are the people's second occupation and requires 
more than 10,000 baht capital each year. 85.8 percent of the labour come from their family. 
The design of handicrafts depend on both the traditional knowledge and the buyers' order. The income 
from handicraft in each month is 2,001-4,000 baht and 60.1 percent of buyers are living in the rural 
area. Beside that 63.6 percent of buyers are the price makers. Second, the marketing of wholesalers 
and retailers; most of the handicrafts always have good quality and meet consumers' requirement. 
However 61-6 percent of the household never change the design of theirr products. The demand of 
handicrafts are continuous in each year. The important market is domestic, but not foreign. Third, the 
problems of production and marketing for handicrafts are the price determination from the 
monopsonists, non-collusive of households in the rural areas and also the lack of assistance from the 
government officers. Besides, there is no central market in target rural area. Fourth, there are two 
parts of handicraft development. One is the production development and the other is the marketing 
and income development. The production development consist of the sources of fund, quality 

improvement and design of handicraft product. The marketing and income development consist of 
the collusive of households and also the handicrafts' catalogue for marketing, the market center in the 
target rural area. And the staffs to take care of this center. Beside, the help from private and government 
sectors are very important to develop the handicraft industries. 
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Abstract 
What is Isan Mawlum Cing [a modernized folk songs/Mawlum from Northeast Thailand]? 

How and why is this popular Mawlum Cing relevant to the life styles of Isan migrant laborers and an 
ever-changing Isan society and culture in the globalization era? What are the voices and their meanings 
represented in this fast-track Mawlum genre? These key questions will be addressed in this 
anthropological research project. Researchers have spent more than 12 months (October 1999-
September 2000) conducting fieldwork in the communities of Mawlum Cing in Khon Kaen and 
Mahasarakham. The research team observed more than 20 Mawlum Cing live concerts, interviewed 
more than 100 Mawlum masters, teachers, singers, musicians, dancers, and business agents, and carried 
out an intensive archival research concerning this popular folk performance in a number of leading 
university libraries. Guided by Bakhtinian concepts of carnival intersubjectivity of meanings and 
voices and of body politics, it is argued that Mawlum Cing is a modernized performing art ,which was 
invented as an "open" entertainment media to suit the tastes, life styles, and desires of young and 
adult migrant workers and villagers. This updated version of modern Mawlum reflects voices of 
hope, frustration, imagination, and real-life drama, which constitute eventful themes in the lives and 
communities of migrant workers, rural villagers, and the urban working class. In addition, this research 
project portrays the Mawlum Cing and its multi-dimensional discourses as articulated signs of cultural 
contests juxtaposing to the official hegemony of folk cultural conservationism. 
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Abstract 
The study aims to investigate the use of communication strategies of students at Suranaree 

University of Technology. Data collected from interviews of students by native English teachers were 

analyzed quantitatively and qualitatively. It was found that the most frequently used communication 

strategy is the use of "modification devices". The other strategies used in order of frequency were 

"nonlinguistic strategies", "L1/L3-base strategies", "target language-based strategies", and 

"avoidance strategies". The results showed that students used different communication strategies to 

different degrees according to their language level. 
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Abstract 
The research "Present and Future Trend of Information Technology Development and 

Application for Mass Communication in Thailand" aims to study current uses and future trends of 
information technology development and application for mass communication in Thailand. 
The methodology is qualitative research where interview technique and documentary research are 
used. 

The findings were as follows: information technology was used in office work, production, 
distribution and Internal was used as a new communication channel. Information technology benefits 
are convenience, greater efficiency, and time and/or money saving. Receivers also have many channels 
to receive data and information. Especially, Internet channel since it has no time and place limit. 
However, the above benefits will not be achieved if users (staff) do not have enough knowledge and 

skills to utilize information technology or if receivers do not have information technology equipment 
with sufficient performance. 

The problems after the information technology implementation were the need for staff training 
on how to use computers and the Internet, staff's unwillingness to learn and inappropriate system etc. 

In the future, mass communication will use information technology to increase the efficiency 
in communication works and to create new communication channels for receivers. In addition, national 
information infrastructure is very important for the success of information technology development 
and application for mass communication in the future. 
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Abstract 
The research "Factors Influencing Role and Function of Radio Personalities in Nakhon 

Ratchasima Province" aims to study the roles, functions, and factors influencing the performance of 
radio personalities in Nakhon Ratchasima province, and to find out the desirable roles they should 
have. The methodology is qualitative research, which uses in-depth interview technique and 
documentary research. 

It was found that the radio personalities working in the state-own radio system can be divided 
into 2 groups: those under state system and those under dual system. The radio personalities working 

in the state system, which operates under vertical management by the state, are government officials. 
The management system is centrally controlled and the local management has to follow the central 
policy. The dual system has 2 parts of management: state sector and concessionary private sector. 
While the state sector uses centrally controlled management (policy, concession, etc.), the private 
sector uses allocative and operative control. 

The influence of the ownership, management system, 3 levels of control system: national, 
organizational, and individual judgements, society, cultures, and demographic factors on radio 
personalities in the state system has impact on their roles in entertaining, educating, and informing 
listeners. Those influences cause them to lack social-problem criticism and knowledge exchange. 

The radio personalities in the dual system could be divided into 3 groups: government officials 
who work for concessionary private sectors, independent radio personalities, and personnel of private 

agency. 
The radio personalities in the dual system are also influenced by the ownership, management 

system, 3 levels of control system: national, organizational, and individual judgements, market system, 
society, cultures, and demographic factors. These factors affect them to have similar main roles in 
entertainment and information dissemination. Nevertheless their functions are different. 

Those influences cause the government officials who work for concessionary private sectors 
to lack social-problem criticism, knowledge exchange, intellectual development, and intellectual 

standardization. 
Those influence cause the independent radio personalities to lack social-problem criticism 

and status conferral. 
Those influences cause the radio personalities who are personnels of private agency to lack 

social-problem criticism, status conferral, cooperation mobilization, emergence of a new framework 
for the personality, intellectual standardization, and social integration. 
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Abstract 
There are three objectives of the study on how information about agricultural economics is 

obtained by farm households in Northeastern Thailand; first, to study the nature of hoe information 
about agricultural economics is obtained by farm household; second, to study the level of knowledge 
of agricultural economics information and last1y, to study the factors affecting the perception of 

agricultural economics. The 506 samples are from the farm households in three provinces of the 

Lower-Northeastern Region and three provinces in the Upper-Northeastern Region. These provinces 
are Khon Kaen, Udon Thani, Chaiyaphom, Nakhon Ratchasrima, Ubon Ratchathani and Buri Ram. 

Multistage sampling is the method of sample collection for this research. 
The data analysis of the study is quantitative method which includes percentages, mean, 

standard deviation, t-test, one-way analysis of variances and multiple comparison by Scheffe method. 
The results of the study are as follow; 
1. Most farm households obtained the information of agricultural economics by watching the 

television. They always watch these information in the evening. The farm households solve their 
occupation problems by asking the neighbors and staffs from Ministry of Agricultural and Cooperative. 
Besides training in agricultural economics program is the best methodology for these farm households. 

2. The knowledge of agricultural economics information is obtained by farm households in 

the Northeast is in the medium level. 

3. There are 7 factors that affect the perception of information on agricultural economics. 
The factors of education and age are influential. However, sex, agricultural zone and region, members 
of agricultural groups and cooperatives, agricultural training do not have any effects on the information 

perception. 
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Abstract 
The purpose of this research is to explain and compare Martin Heidegger's and 

Phra Dhammapitaka (P.A. Payutto)'s views on technology, The study reveals that Heidegger argues 
that the essence of technology, Enframing, would affect human perspective on nature. The Enframing 
would challenge the nature to reveal as a standing-reserve which in a danger to existential human 
essence as Dasein. Phra Dhammapitaka views technology as applied science in its aspect of possible 
effects depending on users; positive or negative. Therefore, virtue is necessary in using technology 
and that virtue can be found in Buddhism. 

The comparative study reveals that their views are very different form each other. The 
difference can be seen best in the theory of technology; Heidegger's is a substantive theory and Phra 
Dhammapitaka's is and instrumental theory. Those two theories can explain their divergence in 
explaining science-technology relation and the neutrality problem of technology. However, they 
share the same view about human essence which is not a separated individual self. This view can be 
intregrated into the study in environmental ethics about human attitude towards technological 
embodiment in nature. 
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Abstract 
The research "Role of Mass Media in Thailand toward Cultural Creation and Transmission 

in Information Technology Age" aim to study the types and the manners of thai culture that are 
appeared in mass media of information technology. The researcher had studied the roles of mass 
media in the creation and transmission the culture of thai society in information technology Age, 
compare the roles of printed media and on the television media in the creation and transmission the 
culture in thai society, and for studying the essences that influence to the creating function and 

transmission the culture of thai mass media. 
The methodology is ducumentary research ,which uses documentary research, content analysis 

and purposive selection from two type of the mass media the printed media that compose of three 
newspapers that are THAIRAT, MATICHON, and Manager newspaper and three journals that are 
The NATION WEEKLY, KWANRAUN,and PRAEW, while the television media was studied the 

content of Thai TV Colour channel 3, Royal Thai Army Radio and Television TV.5, Bangkok 

Broadcasting Television Channel 7, Thai TV. 9 The Mass Communication Organization of Thailand, 
Independent Television and TV.11 Public Relation Department. However, the both of print media and 
the television media must been exposing and broadcasting during 1995 - 2000. 

The result of the research conclude that the culture which are appeared in the mass media all 
the printed matter media and the television media have five types that is the living culture, society and 
economic culture, religion and moral culture, entertaining culture, and lingual and literary culture. 
As for the pattern of the culture which are appeared in the media that is the main culture-primitive 
culture by offered in the manner of remembering the past and the new culture is offered in the manner 

of analyzing incorporate in the life style in nowadays. 
The roles of both thai mass media in information technology age are not different, that is to 

say, they have the roles to give the information, to interpret, to be the opinion stage, and to build social 
construction of reality. By the roles of giving information are usually done with the main culture 
while the roles of interpreting, being the pinion stage, and building social construction of reality are 

usually done with the new culture. 
In comparison of taking the roles of the printed media and the television media be found that 

printed media have the outstanding roles to give the culture information and to interpret the culture. 
While the television media have the outstanding roles to give the cultural information and to build 
social construction of reality. By means of the essence that make the both of mass media take different 
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roles are technology, society state, marketing mechanism, the policies of the mass media and attribu-
tion of each mass media. 

From this studying research could be able to conclude that Thai mass media have the main 
character in transmission the culture more than creating the new culture. By means of all cultures 
which are transmitted usually being the main culture, inwrought culture, and new culture. However, 
the pattern of transmission culture are depending on the naturalness of mass media and the specific 
qualification of each type of those culture. 
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Abstract 
The four objectives of the present study which investigated the potentials and trends of border 

trading in Northeastern Thailand are : (1) to study the present situation of Thai border trading; 
(2) to identify the problems of border trading in Thailand; (3) to find ways to solve those problems; 
and (4) to suggest directions for developing border trading in Northeast Region. Primary and secondary 
data were collected. The primary data came from a field survey (i.e, people working in private and 
government agencies in six provinces, Loei, Nongkhai, Nakhonphanom, Mukdahan, Ubon Ratchathani 
and Surin) The secondary data were collected from governmental documents. Descriptive analysis 
was also the major analytical tool. 

The results of the study show four main findings. The first finding is the border trading 
significantly benefits Thai national economy. In the year 2000, the total value of Thai exports was 
16,960.6 million baht. In addition, international border trading created jobs for Thai people who live 
near the border trading areas and the people who live in Laos and Cambodia can buy some goods and 
services which are produced in Thailand. The second finding is that there are some serious problems 
concerning border trading which are as follows; the Laotian infrastructure are not ready for international 
business, the Laotian government does not feel confident in trading with Thai people. The fluctuation 
of the Laotian currency is not encouraging for Thai business and there is a serious shortage of capital 
and illegal international border trading. The third finding is that both government and private agencies 
should help in the management and administration to solve the problems of border trading, especially 
the financial institution. Beside these agencies should recognize the importance of border trading. 
The fourth finding is that from 1997 to 2000 trends of border trading increased because the average 
growth rare of exports increased by 15.9 percent. 

The findings of the study suggest that both government and private agencies, especially private 
financial institutions, should intensively cooperate to solve these problems by (1) promoting joint 
ventures between the countries in the sub-region; (2) promoting sustainable economic development; 
and finally (3) speeding up sustainable economic development. 
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Abstract 
The objectives of this study were to examine the present status, trends and future direction of 

Communication Arts curricula in Thailand. The surveyed population consisted of instructors and 
undergraduates from universities offering Communucation Arts curricula, and mass communication 
companies. Data were collected through interviews, questionnaires developed by the researcher and 
documentary analysis. 

The findings of the study were: 
1. Communication Arts curricula are offered in 34 universities in Thailand, mostly in private 

universities. The curriculum status is that of faculty, department, school or sub-curriculum. 
The curriculum is generally one of two kinds, media-oriented, and non-media oriented. Public Relations 
is the program offered in most institutions. Admission is based on the national entrance examination 
as well as direction admission to each university. Four types of degree are conferred-Bachelor of 
Communication Arts, Bachelor of Arts, Bachelor of Commercial Arts and Bachelor of Information 
Technology. 

2. Regarding trends in Communication Arts curricula, the traditional media-based curriculum 
will be enhanced by changes in course management, curriculum development and the offer of new 
courses. 

3. Communication Arts curricula normally comprise 3 types of course-general education, 
core courses, and electives. Learning skills are integrated to foster analytical thinking and understanding 
of society and social Context. 

4. In future curricula will tend to be of three types: the traditional media-based curriculum, 
Communication Arts for Business and Communication Arts and Technology. 

5. In future Communication Arts curricula should focus on meeting local and developmental 
needs. Curricula should be offered in institutions in every region of Thailand. Communication Arts 
should be given faculty status. Each university offering the curriculum should promote the uniqueness 
of its own curriculum, with a clear and well thought out philosophy. 



Instructors are satisfied with the structure of the curricula. The instructors' qualifications 
are the factors supporting learning and teaching. Although lectures are widely used, oral presentations 
and projects are also very effective. Students' desire or need to join the program of study is the best 
criterion for admission. Teachers' involvement in policy and curriculum development should be en-
hanced curricula should be revised to match social needs and social change. Students should become 
more responsible for their work, as well as being well-rounded in their field. 

7. From the study of students' attitudes and needs, it was found that the present curriculum 
structure is appropriate. The best admission criterion is students' desire to study. Case studies from 
real situations or from the mass communication companies are most effective and popular. Courses 

which focus on equipping students for present day society should be added. 

8. Mass Communication companies express moderate satisfaction and expectations concerning 
graduates. They are impressed with students' powers of expression, initiative and creativity. However, 
curricula seem tobe theory-based rather than practical. As a result, students are not very well prepared 
to apply their knowledge practically. Moreover, students' skills in using English for communication, 
and their knowledge of current trends and issues are limited. Business and marketing skills also need 

to be enhanced. 
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Abstract 
The present investigation is descriptive-interpretative in nature. It has been designed a) to 

investigate an overall strategy use of students learning English at Suranaree University of Technology 
(SUT); and b) to examine the relationships as well as patterns of variations in frequency of students' 
reported out-of-class strategy use with reference to their perceptions of English language ability levels, 
gender, field of study, and students' English language learning experience at the university level. A 
written-strategy questionnaire generated by Intaraprasert (2000) was used as the main method for the 
data collection. The subjects of the present investigation were 488 students studying at Suranaree 
University of Technology Trimester 2, Academic Year 2002. The data obtained through the strategy 
questionnaire were analysed with an assistance of the SPSS for Windows programme. In doing so, a 
one-way analysis of variance (one-way ANOVA), Factor analysis, and chi-square tests are used as the 
main statistical methods. 

The findings of the research show that these language learners, on the whole, reported medium 
frequency of use of out-of-class language learning strategies. The results of the data analysis also 
demonstrate that frequency of students' overall reported use of individual out-of-class language learning 
strategies varied significantly in terms of students' perceptions of English language ability levels. 
Regarding genderO, ifieId of studyü, and cstudentsé English language learning experience at the 
university level', these three variables were not found to have much relationship to students' choices 

of strategy use. 
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Abstract 
Potential yield of 6 cultivars of Shiitake mushroom and 4 fruiting stimultation methods were 

studied in Nakhon Ratchasima province during January-May, 1995. The cultivars used in this studied 

were A24, A26, No. 1, No.3, No.31 and 58792. The methods used to stimulate fruiting of the mushroom 

spones were 1) control (no stimulation) 2) lightly hit the spones with hand palm 3) immerge the 

spones in 10°C water for 1 hour and 4) turn over the sponed surface on the sand for 3 days. 

The results showed that shiitake mushroom cultivation could be done economically in the 

area of Nakhon Ratchasima Province by using the method of immerging the spones in the water for 

1 hour and using the appropriate varieties which were 58792 and A24. The certain techniques and 

management implemented in this study should be the appropriate implementation for the shiitake 
mushroom cultivation, However the growers have to do some practices to obtian cerfain skill levels. 

The 58792 and A24 mushroom varieties gave good and acceptable quality mushrooms and the main 

yield were obtained during the first-third month of the production period. 
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Abstract 
The seed quality of non-wrinkled and wrinkled seeds at low, medium and high levels of 

wrinkles of CM.60 and SJ.5 soybean seeds were studies. There was no difference in seed quality 
between wrinkled and non-wrinkled seed in SJ.5 varieties. However, in CM.60 variety, wrinkled seed 
of medium and high wrinkles showed lower seed quality than the non-wrinkled and low level of 
wrinkles of wrinkled seed. 

Longtigudinal cross section of soybean seeds of the CM.60 and SJ.5 cultivars with either 
wrinkled or non-wrinkled seedcoats were examined by scanning electron microscopy for their seedcoat 
characteristics. The seedcoat structure observed for both cutivars consisted of palisade, hourglass, 
and parenchyma cell layers. However, the layer of hourglass cells appeared in the area close to hilum 
and the embryonic axis but disappeared completely in the area opposite the hilum. 

The structure of seedcoats in the area opposite to hilum were the same in CM.60 and SJ.5 
However, in CM.60 the hourglass cells in the area close to hilum found somewhat shorter than SJ.5. 
This is the only evident expected that cause the weakness to the seedcoat of CM.60 and the area 
opposite to hilum becomes wrinkled more easily. 
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Abstract 
The onset, development and release of seed dormancy in Khon Kaen 60-1, Tainan 9 and 

Khon Kaen 60-3 were studied at various intervals from 4 weeks after anthesis until beyond physiological 
maturity. Seed viability and development of dormancy started at 4 weeks after anthesis The patterns 
of seed dormancy development among the 3 varieties are different. 

The physiological maturity of seeds of Khon Kaen 60-1 and Tainan 9 appeared at 10th week 
after anthesis, while Khon Kaen 60-3 peanut developed at 14th week after anthesis. 

Tainan 9 showed very low intensity of seed dormancy and had very low level of dormancy at 
harvesting stage. During seed development, the intensity of dormancy increased to a maximum during 
6-7 weeks after anthesis or 3-4 weeks before physiological maturity and declined towards 7% at 

physiological maturity. Seed dormancy disappeared 4 weeks after harvesting. 
In Khon Kaen 60-1, seed dormancy was rather high during seed development. The maximum 

level of dormancy showed at 7-8th weeks after anthesis and declined to 50-60% and 12% at 
physiological maturity stage and after harvesting, respectively. 

Khon Kaen 60-3 peanuts showed very high level of seed dormancy. There were 2 peaks of 
maximum levels of seed dormancy during seed development, during 9 and 12 weeks after anthesis. 
Seed dormancy was still very high at physiological maturity. Nine weeks after harvesting, seed 

dormamcy was still maintained at 12% 
Dry and fresh seeds showed the same level of dormancy percentage but fresh seeds showed 

a higher level in dormancy intensity as the ethephon was less effective in breaking seed dormancy in 
fresh seeds. In dry seeds of Khon Kaen 60-1 and Tainan 9, ethephon was more effective in the release 

of seed dormancy than Khon Kaen 60-3. 
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Abstract 
Food legume project was carried Out during 1994-1997 to conduct variety trials of soybean, 

mungbean and stakeless longbean at Nakhon Ratchasima to accumulate basic data of these crops for 
future research. In mungbean yield trial, many recommended varieties such as KPSI, KPS2, PSUI, 
etc. and line MB 107-3 were evaluated both in SUT farm and farmer's field. It was found that KPS 1 
and line MB 107-3 gave a higher seed yield than other. Moreover, it was found that line MB 107-3 
was resistant to disease including powdery mildew and leaf spot. It should be release to farmers. 
Soybean yield trials were aimed to evaluated 12 early maturing lines obtained from Khon Kaen 
University. It was found that these lines outyielded Nakhonsawan I and were larger in plant stature. 
In the longbean yield trial line PL 107 gave a higher yield in fresh pod than KKU-25. 
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Abstract 
The survey was conducted from July 1995 to August 1997. The Rapid Rural Appraisal (RRA) 

methodology was used to investigate the status and problems of vegetable and fruit production including 
the post-harvest handling system. Vegetables and fruits with highest production rates in Nakhon 
Ratchasima were examined. These comprised, respectively: small and large hot peppers (Capicum 
annuum L.), yard long beans (Wgna sesquipedalis), cucumbers (Cucurbita sativars L.), chinese kale 
(Brassica alboglabe), chinese cabbages (Brassica oleracea var capitata), tomatoes (Lycopersicon 
esculentum Mill.) and baby corns (Zea mays L.); and mangoes (Mangfera indica L.), sugar apples 
(Annona squaniosa L.), sweet tamarinds (Tamarind indica L.) and jackfruit (Artocarpus heterophyilus 
Lam.). The survey was conducted in the districts and subdistricts where these vegetables and fruits 
had the highest production rates. The results of the survey indicated that small and large hot peppers, 

yard long beans, tomatoes and chinese kale had high production status and high protential for increased 
production. Cucumbers and chinese cabbages had moderate production status while baby corns had 
low status. The farmers' knowledge of protection from, and control of, insects, diseases and pests 
was inadequate. Hence, farmer relied or various chemical sprays. Farmers' knowledge of post-
harvest technology to preserve surplus vegetables was also inadequate. As a result, vegetables rotted 
and prices decreased. Generally, the status of fruit production was better than that of vegetables. The 
production status of mangoes was highest followed by sugar apples and sweet tamarinds, The 
production status of jackfruit was the lowest. Labor was lacking in fruit crop production. Most 
farmers who produced fruits lacked knowledge of the physiology of flowering and fruit setting, and 
of pest a management. Again, a lot of chemical sprays were used, and very little post-harvest technology 
was known or used. The transfer of technology related to flowering and fruit setting, including pest 
and disease control, is necessary in both vegetable and fruit production. In addition, post-harvest 
technology urgently needs to be put in place. 
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(A Study on Factors Affecting the Conservation of Genetic Resource of Thai Pigs in the 
Northeast) 
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Abstract 
The objectives of this research were to study certain socio-economic and cultural factors 

affecting the raising of Thai indigenous pigs in rural areas in the Northeast of Thailand, and to find 
recommendations for the conservation of those pigs. Three villages in the Northeast, namely, 
Ban Bongkam in Nakhon Phanom province; Ban Guanbun in Sakon Nakhon province, and 
Ban Nongsaeng in Khon Kaen province were selected as the main study sites. Supporting data were 
also collected from several other villages. The Semi-Structured Interviewing techniques was used in 
collecting the data. The results from studying the agro-ecosystems and pig raisings of the 3 villages 
showed that the factors that supported the conservation of Thai indigenous pigs were: (1) Preference 
of the villages toward the raising of Thai indigenous pigs. This mainly due to their own experience or 
from observation of their neighbors' successes. (2) Market for the pigs. It was found that in areas 
where Thai pigs were in high demand, villager were eager to raise Thai pigs without much 
encouragement. (3) Availability of cheap sources of feedstuff. Since Thai pigs sell prices were less 
than those of exotic crossbred pigs, it was important to reduce the cost of production as much as 
possible. The major portion of the cost was feed cost. Thus, the villagers would be able to raise more 
pigs if they could find cheap sources of feedstuff for their pigs. Certain governmental agencies' 
policies were found to adversely affect conservation of Thai pigs. For example, the policy in promotion 
of exotic breed pigs in rural areas. This especially true with the Chinese breeds that had black body 
color competed directly with Thai pigs in the black pigs market. 

The recommendations for conservation of Thai indigenous pigs in the Northeast of Thailand 
are: (1) The Department of Livestock Development and other related agencies must have a clear 
policy in conservation of Thai pigs and must fmd the measure to prevent the exotic pigs breeds 
promotion policy from interfering the conservation of Thai pigs. (2) The raising locations and numbers 
of Thai pigs in the Northeast should be surveyed annually in order to monitor the changing and to plan 
the conservation appropriately. (3) Should promote Thai pigs raising as a source of income for the 
villagers in areas that have factors favoring the raising.(4) Should promote the public awareness of 
the importance of conservation of Thai pigs in order to widen the market of Thai pigs. 

In order to make the promote of Thai pigs raising among villagers sustainable, researches 
should be done to find the more appropriate raising method. Moreover, it is necessary to study various 
basic information concerning Thai pigs raising such as kinds and a mount of natural feedstuff that are 
used by the villagers to feed their pigs, preparation methods of feeds that consume less energy but 
provide enough nutrients for maintenance and production of the pigs, the appropriate management 
practices, the utilization of the products, new market for the products, etc. 
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Abstract 
The development of molecular biology is allowed scientists to realize that microbial populations 

in the natural environment are much more diverse than microorganisms, so far isolated in the laboratory. 
In this study, a rapid method for the direct extraction of DNA from soil was developed. The methodology 
was developed by using lysozyme and proteinase-K followed by alkali treatment. This approach 
provides relatively highest yield of DNA recovery. Purified DNA was 4 j.tg per gram soil (dry weight) 
sample collecting from rice field. This rapid procedure took at least 5 hours for completion. Extraction 
efficiency was evaluated based on percentage of bacterial survival. When applied proteinase-K in this 
extraction protocol the bacterial cell destruction efficiency was 82.34%. By using agarose gel 
electrophoresis followed by Sephacryl S-300 column chromatography able to separate organic matter 
and other enzyme inhibitors for extracted DNA in samples which contained high concentrations of 
organic matter (range between 0.73 to 62.77%). Then it was used as a template in order to determine 
the inhibitory effect on PCR condition. It was found that the inhibitory effect was increased when 
using higher amount of DNA template (more than 5 tl). Moreover, RISA primer was also used to 
demonstrate the DNA diversification patterns from various soil samples. To determine the detection 
limit or sensitivity of this system, various numbers of certain amounts of Pseudoinonas aeruginosa 
were inoculated into sterilized soil samples prior to direct extraction from soil. It was found that the 
detection limits of this system were 1, 10, 10, 10, and I0 cells per gram soil (dry weight) that 
contained the amount of organic matter of 0.73% (loamy sand), 1.07% (clay), 3.38% (sand), 4.25% 
(sandy clay loam), and 62.77% (peat), respectively. 
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Abstract 
Cattle production in Thailand has been increased greatly, especially dairy cattles. Production 

of high quality cattles require high quality feed including roughage. Grass based roughage is usually 
low quality compared to forage legumes. Legume in symbiosis with a bacterium rhizobium can fix 
atmospheric N enough for plant growth. In order for the forage legume to fix high nitrogen available 
phosphorus in soil is important. It has been known that mycorrhizal fungi in association with plant 
roots can absorb enough phosphorus for plant. Thus the aim of this research was to utilize biofertilizer 
rhizobium and mycorrhiza to increase yield of forage legumes. 

Results obtained from this study confirmed that some strains of Desmanthus virgatus rhizobia, 
Centocema centurion rhizobia and Cha,naecristo rotundijforia rhizobia were highly effective. These 
strains were used to make inoculants for soil application in combination with mycorrhiza inoculant. 
Results showed that rhizobial and mycorrhiza inoculation alone could not support plant growth 
normally. But when dual inoculation with rhizobia and mycorrhiza forage legumes could grow 
vigorously comparable to the use of chemical fertilizer. 

We also found that rhizobia and legumes symbiosis could fix nitrogen more than the plant 
need. The excess of N fixed could be used by grasses grown near by the legumes. This evident was 
that the dry matter yield and protein content in ruzi grass were higher when the grass was grown in 
combination with Desmanthus virgatus and Sesbania sp. 
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(Improvement of Agricultural Waste for the Production of Mushrooms) 
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Abstract 
Production of mushroom has been implemented widely due to highly demand resulted in 

shortage in some kind of production materials. Consequently the price of raw materials has been 
increased resulted in increasing the cost of production. For this reason we were interested in finding 
the alternate low cost raw materials to be substituted the expensive raw materials. Our specific objectives 
were: 

1. To find and improve raw material to be substituted for the conventional raw material, saw 
dust from para rubber tree. 

2. To find and improve raw material to be substituted for cotton waste for in house grown 
straw mushroom. 

3. To find new material or formulations for growing other mushrooms or new mushroom. 
Results from this study we found that saw dust from locally available from miscelanous trees 

could be used for cultivation of Lentjnula and Pleurotus mushroom. Eventhought the yield was not as 
high as using saw dust from para rubber tree but the profit was comparable. 

Investigation of new materials to be substituted for cotton waste for growing straws mushroom 
we found that decomposted mungbean husk was excellent and even better than using cotton waste. 
We also found that using cassava waste mixing with rice straws could increase yield higher than using 
straws alone. 

In finding new raw materials and new formulations for growing mushrooms we found that 
bagass from sugar factory could be used for growing many kinds of mushroom. 

It was also interesting to find that Tricholonza crassun could be cultivated successfully by 
using waste from cultivation of straws mushroom and other material as the substrate. The quality of 
mushroom from cultivation was high and attractive enough to be sold on high price. 
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Abstract 
The comparison studies of yield and qualities of fresh pods from 13 vegetable soybean varieties 

were conducted at SUT's farm using the Split-plot in RCB with four replications during October 1996 
to September 1997. The yield of fresh pods from almost varieties grown in the rainy season compared 
with that from the winter season was not significantly different (p = 0.05). However, there was no 
yield in summer due to bean-fly infestation. The AGS-333 variety produced the highest yield and best 
fresh pod characteristics in the rainy season. It gave the total yield of 1,951 kg per rai and 1,891 kg 
per rai for the standard yield. It took 31.5 days to flowering and 76 days to maturation. The plant 
height, fresh weight of 100 seeds, and number of standard pods per kg were 20.85 cm, 82.75 g and 
358 pods, respectively while its eating quality was average. 
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Abstract 
The first phase of soybean and mungbean breeding was conducted during 1997-2000 aiming 

to improve early maturing varieties of soybean and mungbean varieties for resistance to disease 
including powdery mildew and Cercospora leaf spot. A study was made to evaluated the effect of 
planting dates on early, medium and late varieties of soybean and found that these groups of varieties 
responded differently to planting dates. Early maturing varieties showed less response than medium 
and late varieties. However yield difference among dates in all types of mungbean not very high. 

Many sub-projects were carried out in mungbean. The first one was the application of grid 
selection to improve yield of mungbean by selection on yield per se and through yield components 
and agronomic traits. It was found that indirect selection via pods per plant, seed size and harvest 
index resulted in the increase of yield. The second experiment involved the yield trial of backcross 
progenies of lines obtained from three recurrent parents including KPS 1, KPS2 and PSU 1 improved 
for resistance to Cercospora leaf spot by crossing with a resistant lines, VC3689A. These lines were 
highly resistant to the disease and gave a higher yield than their respective RC parent due to the 
resistance. The improvement of mungbean was also made by mutation breeding using gamma irradiation 
and found that, upon irradiation, variations in many characters were found that might be useful for 
improve such characters. Upon the completion of yield trials involving mungbean line, MB 107-3 
resulted from selection of U-Thongl x VCI560D cross, data were assembled and proposed to the 
national board for varieties approval resulting in the release of the variety named "SUT1". 
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Abstract 
Sunflower research at Suranaree University of Technology was initialed in 1994. During the 

year 1997 and 1999, the project was concentrated on the development of synthetic varieties using 
12 high oil lines. These lines were separated into three groups of low, medium and high oil within 
which synthetic varieties were developed. Ten synthetic varieties were obtained and tested twice in 
1998-1999 using hybrid variety Pacific 33 as check. It was found low oil synthetics gave the highest 
yield of 365 kg/rai comparing to 305 kg/rai of Pacific 33 where the oil contents were 40.22 and 
41.54 %, respectively. 

A study was made to evaluate the effect of waterlogging on sunflower using pot experiment 

by immersing sunflower at 5, 15, 25, 35 and 45 days after planting in the water. It was found that, 

waterlogging in various durations delayed days to flowering, affected plant height, decreased seed 
yield and seed size. 

An on - farm research was made to study the effect of fertilizers, to evaluate sunflower varieties 
and to study the effect of minimum tilage. It was found that fertilizer formular 16-20-0 at the rate of 
30 kg/rai applied to sunflower grown in the paddy field after rice gave the highest yield of 415 kg/rai. 
In a yield trial conducted in the paddy field after rice using varieties Pacific 33, 341, 20, 200 and 
Cargill 3322, it was found that Pacific 341 gave the highest yield of 262 kg/rai. Plant population 
densities using plant spacings of 70 x 10, 70 x 20,70 x 30 and 70 x 40 cm were evaluated. It was found 
that the highest density of 70 x 10 cm or 23,000 plants/rai gave the highest yield of 347 kg/rai. 
This experiment recommended that high density should be used if there was moisture stress. 
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Abstract 
To monitor the rhizobial behavior, three reporter genes as cholesterol oxidase (choA), 

green fluorescent protein (gfl,) and b-glucuronidase (gus) were selected. ChoA gene was cloned into 
pCKM1 habouring constitutive promotor which was derived from megaplasmid of Mesorhizobium 
huakii by. Renge strain B3. The hybrid plasdmid was named as pCBBR1 then transformed into E.coli 

DH5a. The complete expression was achieved. However, red-developing colour from transformant 
was not appropripate to apply with rhizobium since presence the same colour of leghaemogobin 
in plant nodule. For using g/b gene, it was pBBR-TGFPuv. Plasmid was transformed in 
Rradvrhizobiu,n sp. B64 by electroporat.ion technique. The expression of transformant was detected 
under UV-illuminator which gave the bright green colony. To investigate the behavior of Bradyrhizobia 
inocula in the field, Bradyrhizibium sp. TAL1000 isolated from Arachis hypogaea and B. Japonicum 
TAL379 from Glycine max were choosen in this. 
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Abstract 
This study was aimed at producing protein-enriched animal feed from cassava and its waste 

by the conversion of cassava by using amylase-producing fungi. Mold and yeast which produce amylase 
were isolated from cassava waste, khao-mak and various mold-brans (look-pang). It was found that 
the filamentous fungi strain no SUT1 which belongs to the genus Chlarnvdomucor was proved to be 

the best amylase producting strain. This fungi exhibited hight a and -amylase activities at 2.81 units 
and 1.25 units, respectively. Pretreatment of cassava was done by steaming and non-steaming. The 
cassava fermentation was conducted in solid state using area as the nitrogen source. Under room 
temperature and uncontrolled pH, which stands commonly at between pH 5-7, streamed cassava was 
saccharified better than non-streamed cassava. Reducing sugars were obtained at 680.07 mg/g from 
steamed raw cassava after 5 days of fermentation when using inoculum in the form of look-pang. 

It was found that the contamination was reduced in 5 log CFUIg. The protein content from this 

fermentation condition which was amended with 1.0% urea was reached maximum at 18.3% within 
6 days of cultivation. To reduce the production cost, non aseptic solid state fermentation in size of 
540-L was recommended. After preliminary test, protein content could be obtained at 15.3% with 

composed of 11% amino nitrogen that high enough to use for animal feed in further. 
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Abstract 
Evaluation of SUT Farm's milk processing plant was conducted using Thai FDA's standard 

form and found that the plant complied with the Good Manufacturing Practice (GMP) but there were 
5 out of 7 factors had to be improved. The quality of raw milk used at the plant using Methylene Blue 
Reduction Test was good. The changes of Methylene blue color, acidity and protein stability against 
Alcohol Test were shown when the growth of microorganisms had reached 9 x 107  CFU/ml. Petriflim 
counts showed lower numbers of microorganisms compared with the standard plant count at the 
beginning of incubation periods. Pasteurization of milk reduced microbial population by 98%. 
Pasteurized milk products met the microbial quality standard of the Ministry of Health. Shelf-life of 
pasteurized milk products at 4°C was found to be more than 14 days. At 6 and 8°C, shelf-life estimated 
from the same initial count was 8 and 3-4 days, respectively. Bradford's colorimetric reaction for 
protein determination using caseinate and skimmed milk as standards could be used to estimate the 
protein content with additionally adjusting the obtained value by 10%. Colorimetric method used for 
lactose determination showed good precision and would be suitable for lactose estimation due to the 
ease of use and small amounts of sample and chemicals. 
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Abstract 
Pueraria mir?fica (Pm) bulbs extracted by 99% ethanol (PmEtOH) and distilled Water 

(PmHOH) were treated on American cockroaches, Periplaneta americana by mixing them with 
standard layer feeds (SIt) and water (H2O). In Experiment 1, there were 4 replications 7 treatments 
viz: 1) SIf + II20 (Control) 2) Slf.PmEtOH + H2O 3) Slf. + H2O.PmEtOH 4) Slf.PmHOH + H20 
5) Slf. + H2O.PmHOH 6) Slf.Estrogen + H20 and 7) SIf. + H20.Estrogen. Both PmEtOH and PmHOH 
used were at 10% w/w and 12 x 10 mg w/w commercial estrogen (Premarin) was treated for 45 d and 
left for 15 d for residual effect observation while Experiment H was with additional treatment of 
dried Pm powder and was treated with high concentrations of 20% w/w of Pm extracts and 72 x 10 
mg w/w commercial Premarin estrogen for 30 d and left 15 d untreated. Experiment I gave 5% statistical 
significance for the positive reaction on important reproduction biology by increasing number of total 
eggs, number of eggs/ootheca and hatch percentages in all Pm treated groups especially and 
comparatively equal to 12 x 10 mg w/w commercial estrogen Premarin. Most treatments in 
Slf.PmHOH gave significantly higher number than in the control when left 15 d untreated and were 
expecially remarkable in H20.PmHOH. In Experiment H, the Slf.PmEtOH and Slf.PmHOH indicated 
1% and 5% significant depression of total egg hatched and hatch percentages when compared with 
control and both were retained after untreated for 15 d. The depression in the treated group was 
statistically less than 72 x 10 mg w/w commercial estrogen (Premarin) which also prolonged the 
15 d residual effects on low hatch percentages and were in contrast with Pm in powder form (Slf.Pm 
powder) which showed highest positive reaction and retained the positive effects after untreated for 
15 days. Morphological abnormalities observed were body shining, body wall and muscle thickening, 
in Experiment I. Additional abnormalities such as irregular granular formations in haemocoel in both 
sexes, malformations of ejaculatory ducts and accessory glands in males and tumor ovaries in females 
were observed in Experiment IT. 

The result showed phytoestrogenic hormonal behaviors of both PmEtOH and PmHOH that 
at a low and appropriate concentration, it encouraged the reproductive characters and system but 
showed the suppression of such characters when the concentration was considerably high. The result 
showed successful control of the cockroach at 20% w/w concentration of both extracts which was 
with higher efficiency than the dried powder form. 
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Abstract 
Tissue culture selection for salt tolerance in soybean, rice and sugarcane resulted in tissues 

capable of growing on sodium chloride-containing medium. Plant regeneration could be obtained in 
rice and soybean. However, the confirmation for salt tolerance could not be accomplished due to the 

premature death of soybean and further study of the resulting seeds of rice is needed. A large amount 

of salt-tolerant calli of sugarcane must be regenerated in order to obtain plantlets for evaluation. 

However, one out of 42 plantlets was obviously different from the original cultivar. 
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Abstract 
Surveys were made during 1997-2001 in Nakhon Ratchasima province to identify general 

problems on cashew nut production. Experiments on fertilizer application were conducted in Suranaree 
University of Technology farm (SUT farm) along with the test on the response of hormone and growth 
stimulant substances in order to search for appropriate nutrient and hormone management packages 
for cashew nut. Survey results appeared that most of the cashew trees were propagated from seeds of 
various clones which showed very wide range of adaptability to soil, climate and pests. Recommended 
varieties with large seeds seemed to have poorer adaptability with lower capacity to bear fruits while 
native varieties with small seeds did much better. There were many other factors affecting the bearing 
capacities. Low fertility of soils and inadequate soil moisture in shallow sandy soils seemed to be 
major problem. Temperature below 18 °C often erased fruit setting and caused complete losses of the 
nuts. Incidence of insects and diseases were also crucial in some areas. Under the condition of 
experimental area of SUT farm, cashew trees on the top of slopy field start flowering before the 
lowest down slope trees to the extent more than 30 days. Those late flowering usually had better fruit 
setting due to warming up of the weather and this was a very important key for the success of cashew 
nut production for the North Eastern region. Experiments on application of organics fertilizer, inorganic 
N P K fertilizers, rock phosphate, gypsum and dolomite increased vegetative growth and improved 
general appearances but the yield difference could not be detected due to complete loss from insects 
and diseases. Fertilizers did not cause any increment of N P K levels in the soil or cashew leaves and 
had little effect on total nonstructural carbohydrate (TNC) levels in leaves. Frequent rain up to the end 
of the bearing period made impossible for water requirement study. Cashew trees did not response to 
any chemical or hormone applied to induce off season flowering. The application of hormones to 
improve fruit setting was failed due to complete damage of inflorescence. Infestation of leaf minor, 
stem borer followed by thrips and tea mosquito bugs, wilting of inflorescence and fruit anthracnose 

were all accute destructive causes for the cashew trees grown under SUT farm condition. Chemical 
control did not help solving the problems but war wasted due to uncontrollable surrounding forest. 
Biological control adopted during third year of the experiments improve most of the situation and 
likely to be a promising mean for long term solution but perfect results needed series of attempt for 

quite along time. 
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Abstract 
A survey was made on Pi-tong Kheaw bamboo (Dendrocalamus asper Backer) about 400 rai 

in Prachinburi province during 1998 which was the terminal phase of deadly bloom. Bamboo seeds 
were brought from the farmers to germinate, nurse and transplant into experimental areas in Suranaree 
University of Technology (SUT) farm. During the same period of time, promising clones from seeded 
bamboos were selected from farmers' fields and planted in the same area in SUT farm. After observation 
on morphological characters, growth and shoot quality, selection was made for promising clones 
capable of producing numerous high quality shoots suitable for processing industry as well as bamboo 
culms for timber usage industry. Experiments on propagation were conducted and DNA probe was 
used to verify genetic identity. Results showed that the dead of original Pi-tong Kheaw was very wide 
spread over the cultivated areas, only few clumps survived. Germinated seedlings were replaced in 
the fields by the farmers where the original Pi-tong Kheaw had been grown, in which, individual 
characters were observed. At SUT, out of 22 selected clones from the farmers' fields, only 2 clones 
were outstanding which were the clones from farmers named Kanong (KN) cultivar and Boonchuay 
(BC) cultivar. Seedlings germinated at SUT were also selected. They were S3 and S85 clones. 
The most suitable cultivars for bamboo shoot utilization selected were KN and BC whereas for cuim 
utilization purposes, KN was the best. Seedling production via bamboo branch layering was more 
rapid and more convenient than tissue culture method especially for KN and BC cultivars due to 
possessing numerous branches of both clones. Study on genetic identity by using DNA probe showed 
totally different in genetic makeup of individual clump. DNA pattern of each clump had a unique 
characteristics which was very useful for clonal identification. 
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Abstract 
The survey of Thai indigenous chicken (fighting cock) was conducted in 4 parts of Thailand; 

northern, middle, northeastern and west coast area. The raising purposes were for fighting, consuming 

and show (ornamental purpose), respectively. Various colors of chicken were seen in all parts of 

Thailand. Chicken were raised by simple way as they were kept naturally except for those having the 

fighting appointment, they were looked after with a very special care. The preferred chicken in the 

north are 2.2-2.7 kilograms weight and with fast fighting ability while the preferred chicken in the rest 

of the areas are 2.8 or 3.0-3.3 or 3.5 kilograms weight with tactic fighting ability. The good and 

fit figure chicken are also required. The survey leads to the urgent for setting up the standard of Thai 

breed chicken and can be grouped into 3 categories; meat type for consuming purpose, fancy 

(ornamental) type for show or as pets and sport type for fun. This direction will make a sustainable 

improvement of Thai indigenous chicken. 
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(A Study on Genetic Variation of Rice Field-Crab, Esanthelphusa, in the Lower 

North-Eastern Thailand Using Electrophoretic Technique) 
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Abstract 
From the investigation of rice-field crabs collected from 8 provinces in the lower 

North-Eastern Thailand, six species (sp.I, sp.II, sp.11l, sp.VII, sp.Xll, and sp.XIII) belonging to the 
genus Esantheiphusa were found. These species were classified by their morphological characteristics 
which mainly relied on the carapace and gonopods of male crabs. The morphological characteristics 
were very similar between species resulting in the difficulty of identification. The genetic study could 
be useful. Esantheiphusa sp.II had the highest distribution of its habitat in the study area. Adult crabs 
having the carapace width of 3-5 centimeters suitable for the reliable morphological identification 
were found between August and December. When the genetic variation of these crabs was determined 
using genornic DNA extracted from tissue of the chelae of each crab (both male and female), and the 
random amplified polymorphic DNA (RAPD) and electrophoresis techniques; results were 
concluded as follows: E. sp.I found in 3 sampling areas (Muang District, Chaiyaphum; Muang District, 
Nakhon Ratchasima; and Nang Rong District, Burirum Provinces) had 6 RAPD patterns. Esantheiphusa 
sp.ii found in 8 sampling areas (Muang District, Surin; Muang and Khu Khan Districts, Sisaket; 
Muang District, Yasothon; Nong Bua and Rim Moon markets in Muang District, and Warin market in 
Warin Chamrab District in Ubon Ratchathani and Muang District, Amnat Charoen Provinces) had 14 
patterns which female crabs from Surin had the same pattern as female crabs from Sisaket (Muang 
District) and Ubon Ratchathani (Nong Bua and Warin markets) Provinces. Esantheiphusa sp.111 found 
in the same sampling areas as E. sp.II except in Khu Khan District, had 20 patterns. Esantheiphusa 
sp.VH found only in Muang District, Amnat Charoen Province, had 4 patterns. Esantheiphusa sp.XII 
found in 4 sampling areas (Nong Bua and Rim Moon markets in Muang District, and Warin market in 
Warin Chamrab District in Ubon Ratchatani; and Muang District, Yasothon Provinces) had 11 patterns. 
And E. sp.XIII found in Muang District, Amnat Charoen Province, had 2 patterns. Esantheiphusa 
sp.iii had the most genetic variation. When compared RAPD patterns between the rice-field crab 
species, all male E. sp.I found in Chaiyaphum had the same pattern as the female E. sp.II found in 
Surin, Sisaket (Muang District), and Ubon Ratchathani (Nong Bua and Warin markets). Moreover, 
the male E. sp.II found in Amnat Charoen had the very similar pattern to the male E. sp.XIII found in 
the same province. This RAPD method could be basically applied for the determination of genetic 
variation of both male and female rice-field crabs. The same genetic material pattern could be presented 
among crabs that had different morphological characteristics. 
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Abstract 
The aim of this research was to collect, select grape for table grape and wine production. 

Plant nutrient management and wine making were also investigated. From this research 43 grape 
varieties were collected; 27 varieties were for table grape and 16 varieties for wine production. Each 
variety of grape was characterized in order to differentiate among then. The characterization was 
based on characteristic of leaf, bunch and berry. It was found that each grape variety had its specific 
characteristic. In consideration for utilization we found that some varieties were suitable for either 
table grape or wine production only. Some varieties were suitable for both grape and wine making. 
For wine making we found that grapes harvested in dry season the quality of wine was sujerior to 
grape harvested in rainy season. Cabernet Sauvignon and Black Pop were suitable for red wine 
production while Albany and Riesling were suitable for white wine production. For plant nutrient 
management it was found that the fertility of soil on SUT farm at field crop building base was so high 
that evaluation of nutrient requirement could not be conducted. However this area was suitable for 
evaluation the optimum level of plant nutrient in plant. Therefore leaves and petioles of grape wine 
grown in this area were analysed for concentration of each element in plant. We found that concentration 
of each element in petiole was higher than in leaf thus petiole analysis was recommended for plant 
index of nutrient requirement. To find method for improving fertility level we used the 40 rai area 
provided for farm research. This area soil was sandy loam having low fertility. After improving with 
soil amendment and fertilizer this soil was contained high level of plant nutrients suitable for grape 
growing. 
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Abstract 
A comparison of yield of "Jade Dew 223" melon was conducted in 3 seasons (main-plot); the 

winter, summer and rainy season during October 1998 to September 1999 at the Suranaree University 
of Technology's farm, Nakhon Ratchasima. Split - plot in CRD with 2 replications was used the 
treatments (subplot) were soilless culture systems; Nutrient Film Technique (NFT); Deep Water 
Technique with oxygen addition (DWT + 02)  and without oxygen addition (DWT) with nutrient 
solution formulas of Accent Hydroponics 1997 (Thailand) company. The results showed that DWT 
had the highest position of fruit node (#16) in rainy season. All soilless culture systems in the winter 
gave the latest harvesting dates and highest percentage of pulp. NFT in the winter and the rainy 
seasons gave the highest fruit weight of 1,247 and 1,261 grams/fruit, respectively. The sugar content 
of 13.55 and 12.49 (brix was found in the NV!' and DWT + 02  treatment, respectively. The NF1' in all 
seasons gave highest fruit width while NV!' and DWT + 02  gave highest fruit length. All soilless 
culture systems gave the highest fruit pulp in the winter and the highest peel thickness in the rainy 
season. The mean of melon production was costed 35.7, 28.2 and 23.3 baht in NFT, DWT + 0, and 
DWT, respectively. 
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(Studies on Distribution of Sweet Potato Weevil by Using Pheromone Traps) 
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Abstract 
Farmers sweet potato fields characterized by different seasonal cultivation patterns 

in Ayutthaya, Khon Kaen - Buri Ram and Nakhon Ratchasima provinces were selected as 
experimental plot representatives of the Central plain; low land with clay soil and the North - Eastern 
upland; with sandy soil and clay soil respectively. There were the total of 40 selected plots sizing 
40- 60 x 70- 100 m2  scattered in 7 Amphoes, 10 districts and 13 villages. The monitoring method was 
by using sex pheromone traps (Miyatake etal., 1995 and Yasuda et al., 1995). The experiment duration 
was Jan. - July, 1999. The minimum - maximum and average number of individual catch/trap/month 
in Ayutthaya were 1,105 (Mar.) - 2,444 (May) and 1,675 respectively, in Khon Khen were 312 (July) - 
2,743 (Jan.) and 818.7 respectively, in Burl Ram were 5 (June) - 486 (July) and 201 respectively while 
in Nakhon Ratchasima were 166 (Oct.) - 8,128 (Jan.) and 2,251.3 respectively. It could be seen also 
that Ayutthaya possessed extraordinary high figures throughout the year or growing seasons while 
Khon Kaen - Burl Ram showed their highest figures only from Jan. - Feb. and Nakhon Ratchasima 
had high populations from Jan. - March. However, when cultivation characteristics were considered 
the same phenomena were observed in the waste land and the newly harvested sweet potato fields that 
were or were not followed by cassava or corn or other crops cultivation. The vine nursery in all 
provinces showed the highest catch numbers during Jan. - Mar. and extended to April in the Central 
plain. In the presence of sweet potato in all cultivated plots, the highest population distribution were 
from Jan. to Mar. in Nakhon Ratchasima, Jan. to Feb., in Buri Ram and April to June. in Ayutthaya. 
These peaks clearly corresponded with the latest 2 months of the harvest periods. The importance 
factors determining seasonal distribution were the left over of the harvested tubers as the most important 
food sources as well as the wild host weed, morning glory, !po,noea aquatica and I.Digita in the 
fields. 

156 



QJ 	 QJ 	 9/ 1a9' 	 9/ 

fl1fl1J1 2 

(Research for Development of Technology for Commercial Orchid 

Production Phase 2) 

iiiiti M. oiu ittjg - crn 

-61T 11111twl IV 10'ri nil F42A AT 

a 	 - 	 a' 	 91 	UI 9) 	 U 91 I 	91 rn1Lln1 11n1nwJ tJ 3 ii 1nonntisimniiitiiti 

lu 

	

nitJfl 	 fl1fll1tJ11tJ 

	

1flJtJ1tJ 	1 fl1lflWThfliflfl 
9/ 	i 	a 	 , a at 	9? 	I 	 9) 

 -jilil 

 a' 	 9) 

9) 	 ., +I 	oat 

Abstract 
Three years of research and development of orchid commercial production has established 

the laboratory facilities for propagation of several orchid species. In addition to the service to customers 
this facility generated orchid seedlings for commercial production. To reduce the cost of propagation 
the coconut water could be omitted from the culture medium at the last subculture. The nutrient 
solution for orchid seedlings could be formulated using commercial fertilizers on the market, so the 

cost of fertilizer could be substantially reduced. 
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Abstract 

The experiment was conducted on the effects of defatted rice bran in broiler diets for 0-6 
weeks of age. Five concentration of defatted rice bran (0, 5, 10, 15 and 20%) were tested in diets 
formulated to be isonitrogenous (22% CP for 0-3 weeks and 20% for 3-6 weeks of age) and isocaloric 
(3,050 kcal/kg). A total of 500 chicks were randomly assigned to five treatments, each treatment 
having four replicates of 25 chicks. In each replicate, 25 chicks were confined together in a pen of 
2x3 m2  and fed diets as ad libitum under natural environmental conditions. At 6 weeks of age, two 
birds were randomly selected from each replicate for carcass composition measurement. 

Results showed that there were no significant differences (P>0.05) in body weight gain, feed 
intake and feed conversion ratio. There were also no significant differences (P>0.05) in eviscerated 
yield, breast meat yield, leg meat yield and abdominal fat. The finding indicated that up to 20% 
dietary defatted rice bran can be used successfully for broiler chicks. 
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Abstract 
The objectives of the present study were to measurethe effects of monensin supplementation 

of the performance of lactating cows in early lactation fed different basal diets. The degradabilities of 
feed composition was also measured and rumen metabolism was studies in fistulated cows. 

The first experiment was conducted to determine the effect of monensin supplementation on 
the performance of lactating cow in early lactation fed fresh cut maize. The control treatment was 
unsupplemented group and another treatment was 330 mgld monensin control released capsule. The 
yields of milk, milk composition and liveweight gain were similar. There were also no significant 
different in pH, rumen ammonia nitrogen (NI-13-N) and volatile fatty acids VF As levels in rumen 
fluid between the two groups except for an increasing in propionate level due to monensin 
supplementation at day 56 of the trial. Nutrient degradability values were also similar except for an 
increasing in dry matter (DM), crude protein (CP) and crude fibre (CF) degradability at day 56 of the 
experiment due to monensin supplementation. Types and population of rumen microorganisms were 
the same except for a reduction in yeast, mold and Clostridia at day 56 of the trial due to monensin 
supplementation. There were no significant difference in 13 - hydroxybutyrate level in the blood 
between the unsupplemented group and the monensin supplemented group. 

The second experiment was carried out to investigate the performance of lactating cow in 
early lactation fed maize silage of rice straw. The control treatment was unsupplemented group and 
another treatment was 330 mg/d monensin control released capsule. No significant differences in 
yields of milk, milk composition and liveweight gain were observed. pH and NH3-N levels in rumen 
fluid between the two groups were similar. Nutrient degradability values were also similar except for 
an increasing in DM and PC degradation due to monensin supplementation at day 56 of the trial. 
There were no significant difference in types and population of rumen microorganisms between the 
treatment groups. 

It can be concluded that the over feeding of metabolisable energy particularly supplied by 
concentrate meal contributed to the nonsignificant differences in performances measured between the 
treatment groups. Therefore, before the conclusion will be made further researches are extremely 
needed particularly under the situations where the dairy cows are fed on low quality roughage and 
less concentrate is supplemented. 
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Abstract 
The fresh specimens of wild edible mushrooms were collected throughout the Noth-eastern 

part of Thailand. They could be classified into 9 genera ; Russula, Boletus, Suflius, Lactarius, 
Thermitomvces, A,nanita, Canthareilus, Tricholorna and Astraeus. However, both of the genera 
Russula and Boletus were found the greater divergent in species level than others. Thus both of them 
were analyzed in DNA level such in the region so called Internal Transcribed Spacer (ITS) variation 
by using ITS 4-5 as DNA primer. The ITS 4-5 PCR products were generate and analysed with RFLP 
technique by using the restriction enzymes Alu I, Hnif I, Mbo I and Taq I. The phylogenetic trees were 
constructed by combination of PCR-RFLP products from each enzyme. In case of Russula, it was 
found 23 different PCR-RFLP patterns form 24 collected specimens while 16 out of 17 from Boletus. 
To determine the gentic relatedness in Rusula group, the results suggested that no correlation between 
ITS sequences and phynotypic character such as on fruiting body colour. Morever, some specimens 
were more closely related to Lactarius than Russula. For the Boletus group was also found the same 
relation as in Russula. The implication from this study would strongly suggested that to collect the 
wild edible mushroom, based upon local expertices, somehow might lead to the poisonous specimen 
collection. Thus the data base related with DNA analysis should be the special 
additional information for whom interested in this field. 
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Abstract 
Phage display technology is one of the most important innovations in biotechnology that has 

been widely utilized in a wide variety of researches in many developed countries within the last ten 
years. This research project was supported by a small, mid-year grant from Suranaree University of 
Technology (SUT), aiming to perform phage display technology for the study of protein-protein 
interaction at the SUT research facilities. Using standard method, phage that specifically interact 
with SrcSH3 domian, but not ENTH domain, were successfully isolated. Thus, further modification 
of the screening method is required to isolate ENTH-specific phage. 

Successful application of phage display technology in this study will prompt us to apply 
phage display technology in other studies and to transfer this technology to the faculty and students of 

SUT. 
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Abstract 
Fish sauce is a well-known condiment for Thai foods. It has recently been reported that fish 

sauce contains high level of histamine. Although this is not a health threat to consumers due to the low 
serving size, it raises the questions related to sanitary and hygine of the product. Consequently, the 
exporting value has been suffered. In order to effectively control and minimize the histamine content, 
the cause of histamine formation must be identified. The overall objective of this study was to investigate 
the factors affecting histamine formation during fish sauce fermentation. 

Histamine of anchovy (Stolephorus sp.) kept in ice gradually increased from 1 mg/100g to 
2 mg/100g within 15 days. It exceeded 20 mg/100g when stored at 15 and 35°C longer than 32 and 
8 h, respectively. Histamine-forming bacteria isolated from spoiled anchovy at 35°C were Morganella 
rnorganii, Proteus vulgaris, Enterobacter aero genes, and Staphylococcus xylosus. These bacteria 
produced histamine in the histidine-enriched broth of 765.9-2,030.2 ppm. The optimum growth 
conditions of all strains were at 0.5% NaCl, pH 5.5, 35°C. No growth and histamine formation were 
detected at 20-25% NaCl. 

Changers of histamine was subtle during the fermentation at room temperature, but gradually 

increased at 40°C, regardless of the freshness quality of raw material. Changes of total viable plate 
count and halobacteria were similar between 2 fermentation temperatures. Histamine-forming bacteria 
was isolated from fermented samples and identified as Staphylococcus epidermidis, which produced 
histamine of 66 ppm in a histidine-enriched broth. Total nitrogen, ammonical nitrogen, and a-amino 
content increased at both fermentation temperatures. The rate of protein hydrolysis was higher at 
40°C, yielding fish sauce after 13 weeks. However, fish sauce fermented at 40°C contained lower free 

amino acids than those fermented at room temperature for 52 weeks. Fish sauce made from spoiled 
fish (16 h) fermented at room temperature exhibited the strong fecal odor, while those fermented at 
40°C showed the similar sensory characteristics as samples fermented using fresh fish. 
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Abstract 
The experiment layout was CRD with 3 treatments; the farmer's normal practice plot (P1) 

IMP plot (P2) and control (P0) with 4 replications. Treatment plot size was 1,600 m2. It was found 

that P2 gave the highest yield of 20.62 iJha (3.3 tons/rai) while those of the P1 and P0 were 15.62 and 

11.25 t/ha (2.5 and 1.8 tons/rai) respectively. The highest non-infested tuber weight per 4 m2  of 

harvest area was of P2 (10.72 kg) and decreased in P1 and P0 which were 7.12 kg and 3.18 kg 

respectively. The P2 had the highest profit of 10,201 Baht/rai and found less in P1 and P0 which were 

5,996 and 3,681 BahtJrai respectively. Hence, IPM procedure as indicated in this experiment gave the 
best yield with the reduction of chemical applications. 
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Abstract 
A comparison of growth and yield of "Jade Dew" melon using Factorial in Completely 

Randomized Design (2 x 3) with 2 replication. The treatments were two culture systems; NET (Nutrient 
Film Technique) and DFT (Deep Flow Technique) and three nutrient solution formulas; NS#1, NS#2 
(Standard formula) and NS# 3 at the Suranaree University of Technology's farm, Nakhon Ratchasima 
during October 1999 to September 2000. The results showed that the melon grown in NS#2 using 
DFT had the pollinated date later than NET. The melon grown in DFT gave the stem length, the fruit 
weight (963.41 grams/fruit), the fruit width and length (12.51 and 12.71 cm., respectively) more than 
NFL The melon grown in NS#2 had the harvesting date, stem length, and fruit width more than NS#1 
and NS#3. The mean of position of node, fruit pulp, fruit peel, fruit pulp percentage (45.7%) and 

sugar contents (10.67°brix) were not significant in all treatments. The mean of melon production per 

plant was costed 36.5 and 31.3 baht in NFT and DFT, respectively. 
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(The Study on Increase Strawberry (Fragaria ananassa Duch.) Inflorescence) 
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Abstract 
The objectives of the studies were to determine the environment and the plant growth regulator 

in order to increase the inflorescence and to increase the quality of the strawberry (Fragaria ananassa 
Duch). The study on the environmental to increased the inflorescence of cv. Toyonoka found that at 
21/16"C day/night temperature, 80% RH and at light intensity of 10,000 Lux were suitable for the 
inflorescence production. By dissecting technique, the number of the development of the apical 
meristem to form flower bud in such environment were up to 70%. And the study with SEM, the 
flower initiation and the flower development can divide into 5 stages. The study on cv. Toyonoka that 
grew at 23/18°C day/night tern perature, 80% RH and light intensity at 10,000 Lux found that spermidine 
at the concentration of 300 ppm that treated 2 times at 2 weeks interval before flower initiation can 
promoted the inflorescence production and can increase yield per plant. The study on the yield of cv. 
Sequoia, B5 and Toyonoka grew in two places found that at the University farm, spermidine at the 
concentration of 300 ppm can promote the number of the inflorescence per plant of cv. Toyonoka. 
However, the highest yield per plant and the highest total soluble solid were found in the plant that no 
treated. At the Wang Nam Khiao district, cv. B5 with no treated gave the highest the number of the 
inflorescence per plant, the highest the number of fruit per plant and the highest yield per plant. Using 
dissecting technique on the apical meristem of strawberry in these two places found that apical meristem 
of cv. B5 treated with spermidine at the concentration of 300 ppm formed the highest the number of 
the flower bud. To increased the inflorescence, we should grow strawberry in the suitable environmental 
which has low temperature before the initiation of flower bud. Treated spermidine at the 
concentration of 300 ppm 2 times before the flower bud initiation while growing strawberry at the 
high temperature and low relative humidity can increase the inflorescence of the strawberry. 
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Abstract 
Three experiments were conducted in order to increase the quality of flower and all 

year round flowering of White marigolds (Tageles erecth L.), cv. Vanilla. Experiment 1 varied 
day-length (12 and 14 hr.) and Paclobutrazol [2RS, 3RS-1-(4chlorophenyl)-4,4-dimethyl-2-(1H-1, 
24-triazol-1-yl) pentan-3-olI at the concentration of 50, 100 and 200 ppm. Experiment 2 varied 
day-length (12 and 14 hr.) and SADH [Succinic Acid-2, 2-Dimethylhydrazide] at the concentration 
of 1,000, 4,000 and 8,000 ppm. Plants were grown in a growth chamber at Suranaree University of 
Technology, Nakhon Ratchasima, in 1999. The experiments were a split plot design. Three foliar 
applications at weekly intervals of Paclobutrazol and SADH were conducted in both experiments. 
The White marigolds grown in the short day were shorter and narrower, but produced flowers earlier, 
and in greater abundance than those grown in the long day. The height and the width of the White 
marigolds decreased with increasing the concentrations of both chemicals. The lowest number of 
flowers per plant was found in the heighest concentrations used of both chemicals. Paclobutrazol 
reduced the diameter of the flowers, while SADH delayed the number of day to flower, and the 
blooming period. Experiment 3 determined the effect of Paclobutrazol at the concentration of 50 ppm 
on the growth of the White marigolds cv. Vanilla, the yellow Sovereign and the gold Kasart in the 
field, in 2000. they were planted in the early rainy season, the late rainy season and the early winter 
season at the University Farm. They were also planted in the early winter season at Wang Nam Khiaw 
district, Nakhon Ratchasima. Paclobutrazol at the concentration of 50 ppm reduced the height of 
marigolds but did not effect the other parameters. Marigolds planted in the early rainy season had the 
highest vegetative growth, but the number of days to flower was delayed. The highest number of 
flower per plant and the highest diameter of flower were found in the marigolds that were planted in 
the late rainy season. Marigolds that planted in the early winter season were shorter than those planted 
on other seasons, but flowered earlier than those planted in other seasons. The growth of marigolds 
planted in the early winter season was the same in both locations. 
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Abstract 
The objectives of this research were to study the distribution and genetic diversity of Thai 

indigenous pigs in the Northeast of Thailand. Data were collected by sending questionnaires to all the 
sub-districts in the Northeast and by using Semi-Structured Interviewing technique. In 3 studied areas 
in the Northeast, i.e. Surin, Loei, and Sakon Nakhon-Nakhon Phanom provinces, pigs were observed 
for their morphology and their blood samples were collected. It was found that indigenous pigs were 
Still raised in every province of the Northeast but with low population density. Indigenous pigs in the 
Northeast were called by various names but those names were not implied to any genetic diversity of 
the pigs. 

Indigenous pigs in the Northeast had the same prominent appearance, i.e. black in color and 
with small body size. However, there were some variations in white color markings and conformation. 
Those variations were found even in the same region. Any area specific appearance of indigenous 
pigs was not found. 

Microsatellite genotyping using 17 primers indicated that indigenous pigs in the Northeast 
were likely of the same population. Genetic diversity among those pigs was high. The phylogenic tree 
also showed that they were genetically related and clearly distinct from exotic pigs. 
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Abstract 
The present researches aimed to study the ensued roughage and the ensued complete feed 

production from agricultural by-products for dairy cattle in Thailand. This study comprised 
7 experiments the first experiment determined chemical composition and dry matter degradability 
of various agricultural by-products. The results showed values within the same range generally reported. 
There were differences in nutritional composition among agricultural by-products. Bagasse had higher 
CF, NDF and ADF percentage than other by-products. Cassava chip and cassava meal had higher 
NFE. The protein percentage were higher in extracted rice bran and brewers' grain. 

The second experiment studied the processing of the ensued roughage. The experimental 
design was 8 x 3 factorial arrangement, which factor A was the ensiled roughage formula (8 formula) 
with varying in molasses, urea and Lactobacillus sp. And factor B was time of ensilage (2, 3 and 4 
weeks). This research found that the ensiled roughage with urea addition but without molasses at 2 
weeks ensilage showed higher loss in DM and CF and showed higher in pH. By using iiFlieg scoringfl 
which related to VFA ratio, the ensued roughage with urea addition but without molasses at 2 weeks 
fermentation gave the low value and classified as bad quality. However, the ensued roughage with 
molasses addition with or without urea gave a high "Flieg score" and classified as good to very good 
quality. In conclusion, when the ensiled roughage production from agricultural by-products was made,. 
the molasses should be added to enhance microbial fermentation and urea should also be added to 
reduce the cost of the ensued roughage. 

The third experiment was carried out to investigate the quality of the ensiled roughage (21td 

ensiled roughage from Exp.2) after being storage for 6 months. The experimental design was a CRD 
arrangement. Samples were taken at 1-month interval up to 6 months and were subjected to laboratory 
analyses. The results showed no significant (p>0.05) difference in DM percentage, in pH and butyric 
acid level. Lactic acid level decreased with increasing time of storage while acetic acid level increased 
with increasing time of storage. By using 'Flieg scoring' which related to VFA ratio, the quality of 
1-3 months storage was very good while that of 4-6 months storage was good. In conclusion, this 
experiment indicated that the ensued roughage could be stored more than 6 months. 
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The forth experiment was conducted to investigate the effect of ensilagd roughage on the 
performances of dairy cows during early lactation. Twenty-eight crossbred Holstein-Friesian lactat-
ing cows were stratified random balanced into two groups based on milk production, days in milk and 
liveweight. Due to sickness of 2 cows during the1-2' week, the experiment, therefore, carried out 
with 8 cows in the first group and 10 cows in the second group with averaging 16.1 ± 4.7 and 
16.2 ± 3.2 kg milk/cow/day; 75 ± 20 and 65 ± 29 days in milk; and 427 ± 62 and 439 ± 48 kg 
liveweight. The first group was fed the ensued roughage while another group was fed fresh grass. 
The cows on the ensued roughage group consumed more DM, CP, EE and NFE than those cows on 
fresh grass. However, the cows on fresh grass consumed higher CF and ADF than cows on the ensued 
roughage. The digestibility of CP and EE of cows on ensued roughage was significantly higher than 
such digestibility of cows on fresh grass. There were no significant difference (p>0.05) in milk 
production and liveweight change between the two groups. It can be concluded that the ensued roughage 
can be fed to dairy cows and resulted in reasonable milk yield when compared to fresh grass. 

The fifth experiment was conducted to investigate the chemical composition and 
degradability of various ensued complete feeds with varying ensilage time. The experimental design 
was a 5 x 3 factorial arrangement in CRD, which factor A was complete feed formula with varying in 
urea addition and factor B was time of ensilage. Chemical composition changed little with time and 
slightly varied among levels of urea. DM degradability increased with increasing cassava level while 
CP degradability and pH level increased with increasing urea addition. By using "Flieg scoring" 
which related to VFA yields, there were no significant difference among ensiled complete feeds and 
times of ensilage. Therefore, it can be concluded, in this experiment, that the 511  ensiled complete feed 

is more appropriate since its DM and CP degradability were highest. 
The sixth experiment was carried out to determine the quality of the 5th  ensued complete 

feeds (Exp.5) after being storage for 6 months. The experimental design was a CRD arrangement. 
Samples were taken at 1-month interval up to 6 months and were subjected to laboratory and 
degradability analyses. The results showed no significant (p>0.05) difference in chemical composition 
except for increased NDF and ADF percentage in association with increasing time of storage. 
By using Flieg scoring' which related to VFA yields, there were no significant difference (p>0.05) 
among time of storage. In conclusion, this experiment showed that the ensued complete feed can be 

stored for more than 6 months. 
The final experiment was conducted to investigate the effect of ensued complete feed on 

performances of dairy cows in early lactation. Sixteen Holstein-Friesian crossbred lactating cows, 
with averaging 14.5 ± 3.6 kg milk/day, 73±28 day in milk and 420±52kg liveweight, were stratified 
random balanced into two groups (8 cows in each group). The first group was fed meal concentrate 
together with grass silage as complete feed while the second group was fed the ensiled complete feed. 
The cows in the first group consumed more DM and ME than those cows in the second group. Milk 
yields and milk compositions were also higher in Group 1 than in Group 2. It can be concluded in the 
present study that the ensued complete feed was not appropriate for feeding to the lactating cows. 
However, before further conclusion will be made, more researches are needed particularly on the 

method of producing the large scale ensiled complete feed. 
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Abstract 
Dendrocalamus asper were tested using Random Amplification Polymorphic DNA (RAPD) 

by short arbitary oligonucleotide primer and Amplification Fragment Length Plolymorphism (AFLP) 
method with the objective of fingerprinting, identifying and grouping. Twenty-three of the fifty primers 
from Operon kit AE, Land S were tested in initial screening experiment with eighteen genotypes of D. 

asper Of the 161 amplified bands, 121 were polymorphic. Cluster analysis base on NTSYS V2,1 
program using UPGMA grouped shows 17 distinct groups and similar in I group. Five specimen with 

good character (good taste, large shoots, and high of shoot) of D. asper were also tested by the RAPD 

method separately from the 18 samples. The five lines are significantly distinct from each other. Due 
to the limitation of the RAPD technique the AFLP method was also use for identify and group these 

plants. All of the D. asper specimen from SUT farm were tested (All, A13, A15, A22, A25, A27, 

A37,A32,A34,A41,A42,A51, SUT7, SUT23, SUT25, 5UT28, SUT33, SUT35, BC, KN, SA, 5AS1 

and S85 along with 2 out groups (D. asper Tong Daum and Thyrosostachys siamensis). Out of 64 

primers screened and 12 primers pairs were used in the analysis. The AFLP data were also analyzed 
by NTSYS program similar to RAPD. The AFLP information shows that all the specimen were in 23 
distinct groups and 2 out groups were also separated from the other. Therefore, RAPD and AFLP can 
be used together in marker identification and genetic relationship of D. asper 
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Abstract 
The objectives of the production of brown rice snack using Twin Screw Extruder were to 

determine the important processing parameters affecting the physical characteristics of direct-expanded 
product. Three independent variables, feed moisture content (20, 22 and 24%), screw speed (250, 300 

and 350 rpm), and barrel temperature (160, 170 and 180°C) were studied. The percentages of torque, 

specific mechanical energy, die pressure and product temperatures were monitored from the extruder. 
The physical characteristics of extrudates, expansion ratio, compression force and piece density, 
were measured. These response variables were modeled using response surface methodology. It was 
found that the interaction between feed moisture content and screw speed was significantly affected 
the percentage of torque, specific mechanical energy, die pressure and product temperature (p<O.Ol). 
However, the interaction between feed moisture content and barrel temperature showed a significant 
effect on expansion ratio, compression force and piece density (p<0.05). The processing condition at 
20% feed moisture content with the screw speed of 300 rpm and the barrel temperature of 170°C 

provided the maximum expansion of extrudate, which was 3.17, and the compression force of 

3848.32 g. The lowest piece density was 0.0438 g/cm3  resulted from 20% feed moisture content, 350 

rpm screw speed, and 170°C barrel temperature. 
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Abstract 
The sintering behaviour of coal ashes was studied to obtain preliminary trend and prediction 

as to the level of bed agglomeration in fluidized bed combustion. The roles and mechanisms of bed 
materials (sand, CaCO3, CaO and CaSO4) as well as additives (gibbsite and andalusite) to be used for 

possible bed agglomeration controlling were investigated. The chosen sintering atmospheric 
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environment was air (02,  N2). However, the atmosphere of fluidized bed combustion contains more of 
other gases such as CO.,  therefore the effect of gas atmospheres (CO2  + N2, CO2  and N2) were also 
examined. 

The four sample coals used are low-rank coals from Maemoh seam, Banpu seam, Chiengmuan 
seam and Lanna seam. Elemental and mineralogical analyses of the test ashes were determined by 
X-ray Fluorescence Spectrometer (XRF) and X-ray Diffractometer (XRD). The compressive strength 
was used to follow the extent of ash sintering under the temperature range 800-1050°C. Physical and 
chemical changes of the sintering products were ascertained from Scanning Electron Microscope - 
Energy Dispersive X-ray detector (SEM-EDX) and XRD. 

Results from mineralogical analyses indicated that Maemoh ash and Lanna ash contain 
anhydrite (CaSO4) as major phase with quartz (Si02) being the minor phase. Chiengmuan ash and 
Banpu ash show different results, with quartz being the major phase and anhydrite the minor phase. 
XRF results are in agreement with the phase composition analyzed by XRD. 

Results from sintering test showed a clear difference in the strength - temperature relationship 
of the test ashes. This difference was attributed to the role and relative amounts of clays and anhydrite 
components that could form the low - melting temperature eutectics. That is Maemoh ash contain 
high percentage of both clays and anhydrite giving rise to highest strength at temperature <1000°C. 

Banpu ash contains highest amounts of clays but lowest anhydrite giving rise to highest strength at 

temperature >10000C. Lanna ash contains lowest clays but highest anhydrite, showing lowest strength 

and was not influenced by changes in sintering temperature. 

At the temperature higher than 1000°C chemical relation between the ash components 
occurred, resulting in higher strength or lower strength of ash pellets as compared to that observed at 
lower temperature. For Maemoh ash and Chiengmuan ash, some of the low melting eutectics was 
removed to form the new high melting crystalline solid phase which retarded the sintering rate, and 
hence a reduction in strength. The new crystalline phase were anorthite (CaAI2Si208) and albite 

(NaAlSi30 ). For Banpu ash, chemical reaction resulted in the formation of more liquid glassy phase, 
thus giving the continued increasing pellet strength. For Lanna ash the very low pellet strength and 
the chemically unchanged phases indicated that the ash composition was very stable. 

From these results, if the bed temperature is at the normal operating temperature of a fluidized 
bed combustor, Maemoh ash should pose the highest tendency for bed agglomeration. However, at 

higher temperatures (>900°C), Banpu ash should give the greatest tendency for bed agglomeration. 

Lanna ash poses no tendency for such problem. 
Incorporation each of bed materials and additives into the ashes caused a general strength 

reduction (50%) due to the inert dilution effect that prevented the association of anhydrite and clays to 
form the low melting eutectics. To comprehend the mechanism of bed agglomeration more clearly, 
modified ashes, which produced extra amount of glassy materials, by addition of 15 wt% amorphous 
silica, were prepared and tested. The bed materials and additives, when sintering with these modified 
ashes, gave reduction of strength by varying extents based on three distinct mechanisms namely, a 
pure inert effect, an inert/reaction effect and an inert/adsorption effect, with gibbsite being the most 
effective. 

Variation of gaseous atmospheres in the temperature range of 800-1050°C had little effect on 

the sintered strength of ash pellets. It is possible that the temperature range studied is not high enough 
to induce a significant change on the ash composition caused by possible gas-ash component reactions, 

hence the sintering behaviour is relatively unaffected. 
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Abstract 
A computer program was built to obtain solution to flow in a solar chimney. The program can 

solve problems in various coordinates such as cylindrical coordinates, 2-D rectangular coordinates 
and one dimension coordinates. The finite-volume methodology was used to discretize the differential 
conservation equations of mass, momenta and energy. The heat source term and the gravitational 
force term are given special care in the modeling because both are the driving forces of the solar 
chimney system. Implicit algorithm was used to obtain numerical solution to the problems which 
enables a fast solution procedure. The program was extensively tested and validated against known 
theoretical solutions of various flows. By varying various flow parameters, namely, solar intensity, 
solar- roof size and chimney height solutions to flows in solar chimney were obtained. The results 
obtained agreed reasonably with the results obtained by using a theoretical model and they showed 
the potential of solar chimney as an alternative device for converting solar energy into a useful form 
of energy. Then, a turbine was added into the flow field, in order to extract mechanical energy from 
the kinetic energy of the flow. The turbine was modeled as an actuator disk. The results obtained 
indicated a maximum energy conversion efficiency of about 58% which is in accord with the 
well-known betz' limit. 
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Abstract 
This study is aimed to investigate the possibility to use a baked silty sand as the coarse aggregate 

in substitution of rock in the mixing of concrete to obtain a low-price light-weight concrete that can 
be produce in the local area. There are two types of baked silty sand materials used in this study; 
a baked Darn Kwian which is the selected line grain silty sand from the source in Nakhon Ratchasima 
province and the crushed masonry that is the wasted construction material. The materials are crushed 
for the suitable gradation. The mix-design of concrete is carried out according to the design method of 
the American Concrete Institute (ACI). The 4 15 x 30 cm cylindrical specimens are produced and 
cured in the lime-saturated water. The tests for compressive strength and tensile strength are conducted 
at 3, 7, 14, and 28 days curing age. The unit weight measurement is performed every time before 
the strength test. After that the strength per unit weight ratios are computed and compared to those of 
the normal weight concrete. 
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Abstract 
Masonry structure has many superior characteristics over the other types of structures including 

high strength and durability, high fire resistance, low acoustic and heat transfer, aesthetic, 
low construction cost, low maintenance cost, and environmentally sound. It can be used as load bearing 
structural members in residential and commercial buildings. To engineer this kind of structure, 
it is necessary to study the mechanical properties and behavior of the masonry brick, which is the 
major part of the masonry structure. In this research work, 150 specimens were collected from each of 
13 brick factories in the area surrounding Nakhonratchasima province. They were classified according 

to the manufacturing processes into 2 groups: typical masonry bricks and standard masonry brick. 
Then, the mechanical properties and behavior of the masonry bricks and Prisms, both inspected and 
uninspected, were tested and studied according to the American Society for Testing and Materials 
ASTM C67 and ASTM E447, respectively. The mechanical properties studied here are the compressive 
strength test, the modulus of rupture test or flexural test, the initial rate of absorption test, the 
measurement of size, and the water absorption test. The test results indicated that there are two typical 
masonry bricks and two standard masonry bricks having appropriate mechanical properties and behavior 
to be used in the masonry structure according to the ASTM standard. The typical masonry bricks are 
produced in Ayudthya and Khon Kaen, and the standard masonry bricks are produced in Pathumtani 
and Angthong. In addition, the mechanical properties and behavior of the masonry bricks of each 
brick factory varied significantly. This is because the manufacturing processes are 
substandard, depending partially on the weather and labor. They can be improved by using forming 
machine, dryer chamber, and tunnel kiln. Finally, by analyzing the compressive strength of the masonry 
Prisms f, and the compressive strength of the masonry bricks fbr'  the equations relating the 
compressive strength of the masonry Prisms and masonry bricks were obtained. For the typical masonry 
bricks, f = 0.196 fbr  and for the standard masonry bricks, fm = 0.280 j r . The coefficients of these 
two equations indicate the efficiency of the masonry brick when used as the masonry structures. Thus, 
the standard masonry bricks provide a higher efficiency than the typical masonry bricks for about 
40%. 
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Abstract 
The objective of this study is to find the cause of the cracks which occurred at SUT. 

The building that are selected for the study are : Suranivet Dormitories no. 4, The center for scientific 
and technological equipment building no. 5, Suranivet Dormitories Office no. 7 and 9. The subjects 
of investigation are: behavior and propagation of the cracks, differential settlements of the foundation, 
field testing of the soil, and checking of the building design. 

Finally, the main causes of the cracks are analyzed and procedures for repair and adjustment 

are recommended. 
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Abstract 
Concrete masonry units from Nakom Ratchasima, Saraburee and Khon Kaen will be sampled 

to determine dimensions, sizes, absorption and compressive strength. This study uses 7-cm and 
14-cm nominal sizes to test in laboratory. From the results of testing, they can be grouped into two 
categories. They are non-load bearing and load bearing masonry Units. The total numbers of factories 
are 19. The load bearing Units are found only 4. In this study, the relation between compressive 
strength of unit and prism can be found. The ratio of compressive strength of prism to compressive 
strength of unit is 0.45 to 0.97 for non-load bearing type. The average value is 0.78. The ratio of 
compressive strength of load bearing prism to load bearing unit is 0.61 to 0.99. The average value is 
0.84. 
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Abstract 
The aim of this research is to study the possibility to use PVC pipe instead of other materials 

to form interior partitions. Axial compressive strength of individual PVC pipes as well as compressive 
strength of PVC partitions were determined in this study. 

For the axial compressive strength, 112 PVC pipes were divided into 4 groups by their diameter, 
thickness and length. The slenderness ratios of 112 PVC pipes range from 2.6 to 112.3. Test results 
show that PVC pipe whose slenderness ratio is less than 9 will act like short column while PVC pipe 
whose slenderness ratio is equivalent or more than 9 will act like long column. The ultimate compressive 
strength of short-column PVC pipe is equal to 61-(3L/2r), whereas the ultimate compressive strength 
of long-column PVC pipe can be predicted from Euler's equation for long column. If, however, 
the slenderness ratio of PVC pipe is more than 80, the reduction factor of 0.012 (L/r) must multiplied 
to Euler's equation for long column. 

For the compressive strength of PVC partitions, 8 PVC partitions were divided into 4 group 
by number of PVC pipes used to form partition and spacing of screws. Test results show that the 
partition fails when lateral deflection of partition is equal to 1 centimeter. Also we have found that 
both number of PVC pipes used to form partition and spacing of screws control the compressive 
strength of partition and the former is the major factors. 
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Abstract 
The objective of this research is to study the appropriate mixed ratios of the Cement-lime 

mortar to be used in Thailand. In this study, the mortars were classified in to two categories: 
Cement-lime mortar and Masonry cement mortar that to be used in Thailand. The proportions of 
Cement-lime mortar were set according to ASTM Specification C270 and the ratio of the admixed 
cement: sand of Masonry cement mortar were increased from 1: 2.25 to 1: 4.00 by 0.25 increment. 
To determine ultimate compressive strength, the Cement-lime mortar and Masonry cement mortar 
specimens were tested according to ASTM Specification C109. To classify the Cement- lime mortar, 
the average ultimate compressive strength of Cement-lime mortar at 28 days were brought to compare 
with the minimum average compressive strength according to ASTM standard. It has been found 
that, the appropriate mixed ratios of the Cement-lime mortar that correspond with Type M, Type S, 

Type N, Type 0, are I : 0.5 : 3.38, 1: 1: 4.5, 1: 1.25: 5.06, 1: 2.25: 8.13 for proportion of Portland 

cement: Lime: Sand by volume, respectively. 
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Abstract 
This research project was aimed to study the preparation of activated carbon, a large surface 

area adsorbent, from lignite coal by physical activation process. The preparation method consisted of 
heating the raw coal under the nitrogen atmosphere, know as carbonization, followed by activating 
the char in a tube furnace using carbondioxide and water vapor mixed with nitrogen in appropriate 
proportions. The variables studied for the activation step were temperature in the range 700-900°C, 

hold time from 30-90 minutes, heating rates of 5 and 20°C/mm, particle size and two types of coals 
(Maemoh and Lanna seams). The activated carbon products were analyzed for the following proximate 
analyses, percent yield, type of adsorption isotherm by gas adsorption method, specific surface area, 
and pore structure. Batch adsorption tests for removing phenol from solutions were also performed to 
compare the adsorptive capacity between activated carbon prepared from lignite and a commercial 
activated carbon prepared from coconut shell. 

The results showed that coal char prepared under the temperature range from 700 to 800°C 

gave the highest of percent fixed carbon of 50 to 55 weight percent. The overall product yield of 
activated carbon varied from 20 to 50 percent by weight and its value increased with decreasing the 
time and temperature of activation. On the quality of prepared activated carbon, its fixed-carbon 
content went up to about 70 percent but the ash content was also high with the maximum of about 30 
percent. When activated with 25% CO,, maximum specific surface area of 460 m2/g was obtained for 

coal with particle size of 300 to 425 micrometers, and for carbonization and activation conditions at 

800°C, 60 minutes and 900°C, 60 minutes, respectively. In addition, the prepared activated carbon 
possessed the following pore volume distribution : 29% micropores, 63% mesopores and 8% 
macropores with total pore volume of 0.38 cm3/g and the average pore size of 3.30 nanometers. 
Most of the activated carbon had pores of micropore sizes of smaller than two nanometers, 
thus showing the type I - adsorption isotherm. However, as the activation temperature or the activation 
time were increased, the volume of mesopores tended to increase, causing the isotherm curve to 
change toward Type II isotherm. 

Generally, increasing the activation temperature resulted in an increase in the specific area of 
activated carbon. The specific surface area was also found to increase with the time of activation up to 
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about 60 minutes but decreased at longer times, possibly due to the blockage of pores caused by the 
additional release of volatile components. As to the effect of particle size, it was found that both 
specific surface area and total pore volume of activated carbon increased with decreasing particle 
size. This could be due to the corresponding increase in the surface area of coal particles which 
favored the gasification reaction during the activation step. The use of water vapor as an activating 
agent gave about 10% increase in the specific area of activated carbon as compared to the use of 
carbondioxide and also yielded slightly larger average pore size of the prepared carbon. Activated 
carbon prepared from Lanna coal gave higher specific area as compared to that from Maemoh coal, 
particularly when activated with pure CO2. The adsorptive capacity of activated carbon prepared from 
lignite coal was able to remove phenol by as much as 80%, provided that the initial phenol concentration 
was lower than 80 mg/liter. The commercial activated carbon prepared from coconut shell had surface 
area of 1197 m2/g which showed much higher adsorptive capacity as compared to activated carbon 
from coal. Methods of modifying the lignite coal structure prior to activation step were also proposed 
to achieve activated carbon with higher surface area. 
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Abstract 

The present research work is aimed to develop a numerical wind tunnel for the simulation of 
compressible turbulent subsonic flow. This kind of flow is governed by the continuity equation, 
the momentum equations, the energy equation, the equation of state and the turbulence model. 
These governing equations are numerically solved by the finite volume method. The SIMPLE 
method is employed to help satisfy the conservation law of mass. Turbulence is modeled by the k-6 
model of Launder and Sharma (1974). The boundary layer on a flat plate is chosen as a test case for 
the validation of the numerical wind tunnel. In case of incompressible flow, a laminar boundary layer 
is used to test the accuracy of the numerical method whereas a turbulent boundary layer is calculated 
in order to evaluate the accuracy of the turbulence model. Compressible laminar subsonic boundary 
layers are employed to assess the accuracy of the numerical method used for the computation of the 
energy equation. Finally, the numerical wind tunnel is used to simulate the compressible turbulent 
subsonic boundary layer. It has been found that the numerical wind tunnel is capable of accurately 
simulating the compressible turbulent flow at subsonic speed. 
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Abstract 
The objectives of this research are to design and implement a more sensitive inductive loop 

sensor used for traffic monitor. The results show that when a motorcycle pass over the detectors, the 
conventional loop and the designed loop has the maximum frequency deviation about 0.133% and 
0.144% respectively. The results also show that the designed loop exhibits more uniform sensitivity 
over the loop area than that of the conventional loop. 
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Abstract 
Computer simulations using time-dependent finite element program GEO have been carried 

out to perform a feasibility study of the potential waste disposal in rock salt formations in the 

northeastern Thailand. Available laboratory test data report elsewhere are used in the analysis. 
Where applicable, supplementary theories and concepts on salt mechanics, as well as in-house 
experience and database on rock properties and behavior have been applied in the computer simulation. 
Conservative assumptions on the cavern shape, arrangement and operation have been assumed. 
The cavern field is assumed to be an array of identical cylindrical caverns arranged in an infinite 
square grid. A salt formation at Bamnet Narong District is selected to be a potential host rock for the 
disposal caverns. The investigation and design are aimed at maintaining the mechanical stability and 
hydrological integrity of the cavern field through 100 years after waste emplacement, while minimizing 
the ground surface subsidence and cavern closure. Results of the simulations suggest that the cavern 
roof should be at depth of 180 meters. The cavern height and diameter should be about 60 meters. 
Spacing between the adjacent caverns should be 180 meters. With this set of the design parameters, 
the salt roof and salt floor of the disposal caverns will be 120 meters and 30 meters, respectively. 

The surface subsidence is expected to be less than 3 inches providing that the cavern internal pressure 
is maintained to be equivalent to the hydrostatic pressure of brine. 
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Abstract 
This study aims at the investigation of chemical compositions, characterization of clay in 

Nakhon Ratchasima and its potential use in ceramics. It focuses on seven kinds of clay, both from the 
usable clay sources and unusable clay sources, namely, Dan Kwian plastic clay and sand, two types of 
clay in Suranaree Univesity of Technology and three types of clay from Jakkarat District. These clays 
are analyzed and studied on their specific properties both before and after firing processes such as 
shrinkage, strength, water absorption, porosity, dried and fired density, and improvement of clay 
quality. From the study of all clay properties, the specific clay can be selected for the appropriations. 
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(The Preliminary Study of Preparation of Lightweight Concrete Aggregates 

produced from Local Clay) 
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Abstract 
This study aims at investigating the possibility of preparation lightweight aggregates from 

local clays. The clays are fired at the appropriate temperature to expand and have small pores in the 
structure for lightweight bodies. Two types of clay in Suranaree University of Technology was studied; 
Red SUT and White SUT. This study determines compositions and firing temperatures, characterization 
of fired granule clays and the preliminary experiment of lightweight aggregate preparation. The results 
were lightweight aggregates can be produced with 70-90% of Red SUT fired at 1250°C. From the 
study of all the prepared lightweight aggregate properties, it was found that they have 1.83-13.17% of 
water absorption. Their Specific gravity of saturated surface dry was between 1.31 and 1.99. Their 
Unit Weight was between 796 and 1066.73 kg/em'. The compressive strength of lightweight concretes 
at 7 days was 333.6-547.6 kg/cm'. 
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(The Study of Using Eucalyptus Wood Ash in Ceramic Industry) 
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Abstract 
The purpose of this research is to study the possibility of using Eucalyptus wood ash as glaze 

raw material in Dan Kwean pottery products. 
In this research wood ash was first calcined then chemically analysed by X-ray diffractometer. 

Next, Seger formulae of glaze were selected from reference books. After that 311 formulae were 
mixed and applied on sample clay pieces. Then samples were fired. Twenty eight good-looking formulae 
were selected and applied on tea-cup samples which were fired in Dan Kwian kiln. 

The result shows that Eucalyptus wood ash can de mixed with other raw materials to make 
glazes for Dan Kwian pottery products. 
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Abstract 
Glycidyl methacrylate is grafted onto low density polyethylene in the presence of dicumyl 

peroxide as an initiator in an internal mixer. The effects of processing parameter: temperature and 
chemical parameter: monomer and initiator concentration on the grafting level are studied. Fourier 
Transform Infrared Spectroscopy, FTIR is used to characterize the grafting reaction and grafting 
level. The grafting reaction is followed by the appearance of an epoxy peak which is a characteristic 
peak of glycidyl methacrylate monomer. The grafting level increases with increasing the monomer 
and initiator concentration. In addition, the rheological properties of grafted polymer are also 
determined. 
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Abstract 
In this study cassava starch, which was a major agricultural product in Thailand, was blended 

with high density polyethylene (HDPE) with potential use as a biodegradable polymer. HDPE and 

starch were blended without any chemical modification. The amount of starch added was varied 

between 10-50% by weight. The mechanical properties and the degradation behaviors of the blends 

were determined. The blend which has optimum properties was selected to process into a useble 

product. In comparison to the pure HDPE, it was shown that the blends have less impact resistance, 

higher viscosity. Cassava starch, as a biopolymer, can be degraded by natural microorganism. 

Thus the larger amount of starch was added in the blends, the faster changes in physical properties of 

the blends was observed. The polymer matrix-air interface was increased. Then polymer degradation 

could be faster initiated. The processing of starch-HDPE blends into a usable product was possible. 
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Abstract 
This research is a preliminary study of using black rice hush ash (BRHA) obtained by 

carbonization of rice ash as a filler for an engineering polymer, Polyoxymethylene (POM). The ratio 
between BRHA and POM was varied from 0.05-10% by weight. Rheological properties and thermal 
properties of these samples were determined. It was found that by adding BRHA, the viscosity of the 
blends was not significantly changed compared to the viscosity of POM. Compression molding was 
used to prepared the BRHA filled POM samples. The morphology and mechanical property of the 
samples were studied. The impact strength of the specimens decreased as increasing percent of BRHA 
more than 3%. SEM micrograph showed poor distributed carbon in polymer matrix with increasing 
BRHA content. 
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Abstract 
This research attempts to optimize energy utilization in a solar energy system. The system 

with a 2.5 hp de motor coupled with a pump as its main load has to withstand a 24 - hour operation. 
The optimization problem consists of 3 parts: loss minimization in the motor, maximization of the 
power transfer between the solar panels and the load, and maximum utilization of the solar energy. 
Since the system is highly nonlinear, accurate mathematical models and computer simulation are 
reliable state-of-the-art. Partly, the management of energy is achieved by the proposed supervisory 
controller. The controller is implemented on a microcontroller using Dynamic CTM.  The test of the 

system including the controller employs hardware-in-loop simulation. It is found that the optimization 
approaches give good results while the supervisory controller offers satisfactory performance to a 
certain extent. Better performance of the controller is expected providing that the system contains 
multiple groups of various types of load, and the load must be properly time distributed in terms of 

energy utilization. 
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Abstract 
ThisThis research project develops a structural analysis and design website for reinforced concrete 

by working stress design method. The design method is based on the code of Engineering Institute of 

Thailand (EIT) and the Building code requirements for structural concrete of the American Concrete 

Insititute (ACI 318-95).The goal is to develop an academic and professional services through the 

internet. The HTML (Hypertext Markup Language) is used to develop the user interface. The Javascript 

is programmed to take care of all the computation. Finally, the Java programming is used to output all 

graphic drawings of the designed members. This website can be used to design the basic building 

members such as slab, stair, beam, column and footing. 
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Abstract 
A feasibility study for the construction of solution mined caverns in rock salt formations in 

northeastern Thailand has been carried out using a time-dependent finite element code GEO. Three 
areas with different geologic settings in Chaiyapum Province are selected as representative models; 
Ban Kok Faek model, Ban Wang Ka-Am model, and Ban Kok Sawang model. The computer analysis 
is aimed at determining the suitable design parameters for the salt caverns with long-term mechanical 
stability and hydrological integrity of the hosted rocks. An attempt is also made at achieving 
economically-justified extraction ratio for the caverns while minimizing the ground surface subsidence 
and cavern closure. Available geological data reported elsewhere are used in the analysis. 
Where applicable, supplementary theories and concepts on salt mechanics, as well as, in - house 
experience and data base on rock properties have been applied in the computer simulation. 
The cavern fields are assumed to be an array of identical upright cylindrical cavern mined in an 
infinite square grid. The results suggest that the solution cavern in Ban Wang Ka-Am and Ban Kok 
Faek areas should be mind with diameter and height of 80 meters and 60 meters, respectively. 
The minimum spacing between the adjacent caverns is 240 meters. Depth of the cavern roof should 
be about 180 meters for Ban Wang Ka-Am areas, and about 240 meters for Ban Kok Faek area. For 
Ban Kok Sawang, the caverns should be 60 meters in diameter, 140 meters in depth, and 40 meters in 
height. The spacing between the adjacent caverns should be at least 150 meters. Under the design 
parameters above, the ground surface subsidence should be less than 8 inches after 100 years of 
operation, while the extraction ratio would be about 5 million cubic meters per one square kilometer 
of the cavern field. The investigation implies also that thickness and depth of the hosted salt are the 
critical factors influencing the configurations and stability of the cavern field. 
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Abstract 
Two groups of petroleum source rock have been found along highway number 2 (Friendship 

highway). The first is the Saraburi Group, deposited in marine environment of foreland basin. 
They are consist of flysch formation which is deposited in deep marine environment and molasse 
formation which is deposited in shallow marine environment. Both of them showed variety of facies 
with sharp contact of inter-fingering or thrust patterns. The second is the Huay Hin Lat Group deposited 
in rift basin. The middle part of this group in some area exhibits full development of the Rift basin. 
It showed good level of TOC, oil peak generation and high potential to expell petroleum out of the 
petroleum source rock. Besides the petroleum source rocks is the Khorat Group. The group is deposited 
on land in a sag basin. It consists of fluvial and alluvial red bed sediments. Paleocurrent direction 
of the braided streams can be measured from two formations of this Group. The Phu Phan Formation 
showed N2350E direction and the Phra Wihan Formation showed N240

0
E direction. As the product 

of this survey, eight tourist places have been investigated and explained geologically. 
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Abstract 
Satellite images analyed together with geological structure studies and geophysical surveys 

can be applied to detect land subsidence areas. The area of Nakhon Ratchasima, Chaiyaphum, Buriram, 
Mahasarakham, and Khon Kaen province are selected for the study area. Results from structural 
geology indicate that there is a direct relationship between salt rock dissolution and fractures of rock 
in the region. Based on lineament analysis of satellite images and field checking, sink holes (important 
evidence that an area will develop land subsidence) within the study area can be classified into 3 
types; 1) sink holes occurring at rock fractures 2) sink holes occurring ear rivers and 3) sink holes 
occurring at the recharge area. Electrical vertical sounding and seismic reflection surveys were 
conducted at Amphur Khong, Nakhon Ratchasima province to determine the subsurface geological 
structure and its relation to the surface features that are analyzed and detected by satellite images and 
to classify land subsidence areas as its risk level. Lineament length density maps and lineament 
intersection density maps were created to classify the land subsidence area into 3 levels based on its 
risk level; 1) High rink level land subsidence areas: Ban Nong Moung in Amphur Prathai, Ban Non 
Sung in Amphur Bua Yai, southern and the eastern area of Amphur Khong, Nakhon Ratchasima 
province, and the western area of Amphur Phon, Khon Kaen province 2) Moderate risk lavel subsid-
ence area: the northern area of Amphur Bua Yai in Nakhon Ratchasima province and the eastern area 
of Amphur Phon, Khon Kaen province, and 3) Low risk level land subsidence area: Amphur 
Khonsawan, Chaiyaphum province and the southern area of Amphur Phon, Khon Kaen 

province. 
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Abstract 
A feasibility study for the construction of solution mined caverns in rock salt formations in 

northeastern Thailand has been carried out using a time-dependent finite element code GEO. 

Five areas with different geologic settings in Khorat basin are selected as example to construct 

representative models. The computer analysis is aimed at determining the suitable design parameters 

for the salt caverns with long-term mechanical stability and hydrological integrity of the hosted rocks. 

An attempt is also made at achieving economically-justified extraction ratio of the caverns while 

minimizing the ground surface subsidence and cavern closure. Available geological data reported 

elsewhere are use in the analysis. Where applicable, supplementary theories and concepts on salt 

mechanics, as well as, in-house experience and data base on rock properties have bee applied in the 

computer simulation. The caverns fields are assumed to be and array of indentical elliptical caverns 

mined in an infinite square grid. The resulting designed parameters are then used to derive a 

user-friendly design guidelines to construct solution mined caverns in the Korat basin. The design 

guidelines provided in the appendix of this report. have incorporated other knowledge and experience 

relevant to the solution mining in salt. 
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Abstract 
The aims of this study is to investigate the feasibility of utilising Montmorillonite and various 

type of its modified forms as an adsorbent for the removal of organic compounds from aqueous 
solutions. Montmorillonite is a smectite clay based on alumino-silicate structures and for this reason 
it, like zeolite, has been proposed as an adsorbent in water treatment application. In order to improve 
the organic adsorption ability of Montmorillonite, the clay was modified by replacing its natural 
exchangeable inorganic cations with four different quartemary ammonium compounds (QACs). 
The QACs, sometimes named as cationic surfactant, used in preparation of organo-clays were TMA, 
BDHDMA, HDTMA and TDMA. These QACs are different in their alkyl chain length and size. 
Adsorption of six different organic compounds by these modified clays were studied; humic acid, 
two types of dyes (methylene blue and methyl orange). naphthalene and two phenolic substances 
(phenol and 3-monochiorophenol). Most of them are classified as polluting elements, which cause 
problem to the environment. The choice of organic sorbates studied is justified by their properties. 
Humic acid is a natural occurring organic compound, which is resistant to biodegradable. Methylene 
blue is a cationic dye while methyl orange is an anionic dye. Phenols represent the synthetic organic 
compounds. Naphthalene was selected as an ideal hydrophobic sorbate without polar 
functional groups. A series of adsorption experiments have been carried out in batch modes. 
Comparative experiments were carried out using Montmorillonite, which is the starting clay, as a 
reference material. The batch adsorption tests show an interesting capacity of modified Montmorillonite 
in separating organic contaminants from water. These modified Montmorillonite samples, TMA-clays, 
HDTMA-clays, BDHDMA-clays and TDMA-clays, were also characterised for their interlayer spacing 
and BET surface area by X-ray Diffraction and N2  adsorption technique respectively. Relations between 
those physical properties and the adsorption capacities of the modified Montmorillonite were noticed. 
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Abstract 
A two-inertia system exhibiting torsional resonant phenomenon is of the interest. The system 

has been compensated dynamically around the 143 rpm operating point by an input-and a feedback-
compensators. To better utilize the compensated system, it's operating range has been extended without 
any redesign.The extened system exhibits nolinear characteristics. Tabu search has been applied to 
identify the nonlinearity. Appearing in the feedback path as the Lure's problem, a family of saturation 
characteristics is found. The analyses of performance and stability robustness are also conducted via 
deterministic and stochastic approaches. The results confirm that the extended system is highly robust 

to the plant model uncertainty. 
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Abstract 
The performance of HSS cutting tools was found to be dependent on the higher temperature 

developed at the interface between chip and tool. The contact temperatures accelerating tool wear 
shortened tool life. P\TD coating on HSS tools reduced the maximum temperature development that 
prolonged the degradation of cutting during service and consequently better performance. 

The present study focuses on the higher temperature distribution in the HSS turning tools 
coated with PVD-TiN, TiCN, and TiAN compared to the uncoated tools under various cutting 
conditions related to wear I mechanism. It was investigated that HSS turning tools were worn mainly 
by crater wear in combination of cracking and delamination of coating materials. Adhesive wear due 
to material transfer and abrasive wear due to hard and abrasive particles were observed. BUE formed 
on the uncoated tools under the experimental cutting condition and also on all the coated tools at 
cutting speed 53 m/min and feed rate 0.22 mm/rev. 
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Abstract 
Economic activities play a significant role in natural resources exploitation. Energy is an 

essential input for all economic activities either production of consumption activities. At present, the 
energy requirements are largely met by fossil fuels, and the use of these fuels causes the deterioration 
of the global environment, mainly, due to large emission of carbon dioxide (CO2), a major component 
of greenhouse gas. 

Thailand has achieved high economic growth since 1985 where the orientation of the economy 
has shifted from agricultural-to industrial-oriented. An increase in primary energy consumption with 
high share of fossil fuels and corresponding CO, emission has a considerable impact on the environment 
due to global warming. Accounting of total (direct and indirect) energy used in and corresponding 
CO2 emission by different economic sectors of Thai economy for the production of goods and services 
would provide useful information for energy-environment policy maker. 

In this study, and analysis using input-output model has been done to account for energy 
consumption in and corresponding CO2 emission from various economic sectors in Thailand for the 
years 1985 and 1995, based on the national input-output tables and energy statistics. The analytical 
results showed that the overall energy intensity for the whole economic system has been decreased in 
the year 1995 compared to 1985. These results have indicated a possibility of downward trend in the 
average total energy intensity and the coresponding average total CO, intensity. Most of the economic 
sectors were fairly able to reduce their total (direct plus indirect) energy intensities or corresponding 
CO, intensities in 1995 although there was an increase of the same for some sectors in 1985. It is 
interesting to note that although the share of the overall direct embodied energy (final demand) increased 
in 1995 as compared to 1985, the overall indirect embodied energy (final demand) of Thai economy 
still had large share in 1995. This is an indication of the strong economic and environmental 
interdependence among various economic sectors of Thai economy. The results demonstrate that in 
addition to energy sectors such as oil products, electricity generation & distribution, and gas distribution, 
economic sectors especially cement, food & allied, construction, and land transport had very high 
total energy intensities or corresponding total CO2 intensities in both years.The study suggests that 
Thailand should, further, concentrate on the introduction and implementation of energy saving 
practices, energy efficient production methods, use of cleaner energies in both energy and non-energy 
sectors with prime consideration to those economic sectors with high total energy or CO2 intensities. 
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Abstract 
Arsenic contamination in southern Thailand was studied through source identification, 

mechanism of its transportation, and the severity of toxicity. A review of removal techniques reported 
in literature was also carried out. Sources of arsenic contamination in the Ron Phibun district were 
identified to be the previous tin mining activities around the area. Oxidation of arsenic in the soil 
caused contamination in groundwater and flooding spread out the contamination around the area. 
Villagers in Ron Phibun are suffering from chronic arsenic poisoning with skin cancer or 
"black fever" However, there is no clear answer about how arsenic was distributed in this region. 
Government agencies and research groups have had many studies conducted over the last few yeas, 
but no conclusion of the arsenic contamination mitigation in the area had been reported. Thus, and 
knowledge about the simple methods of arsenic removal from drinking water would be very helpful 
to the general public in Ron Phibun area. The two low-cost arsenic removal techniques for drinking 
water could be kalshi (pitcher) filtration used in Bangladesh and/or small-size water-filtering system 
enhanced with coagulation used by some researchers in Prince of Songkla University in Thailand. 
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Abstract 
A modified point load (MPL) testing technique is proposed to correlate the results with the 

uniaxial compressive strength and tensile strength of intact rock. The primary objective is to develop 
an inexpensive, quick and reliable rock testing method or use in the field and in the laboratory. 
The MPL test apparatus is similar to that of the conventional point load (CPL), except that the loading 
points are cut flat to have a circular cross-sectional area instead of using a half spherical shape. 
Diameters of the MPL loading point vary from 5, 10, 15, 20, 25, to 30 mm. This results in a new 
loading and boundary conditions on the rock specimens that mathematically allow correlating its 
results with those of the standard tasting. To derive a new solution, finite element analyses and laboratory 
experiments have been carried out. The simulation results suggest that the applied stress required to 
fail the MPL specimen increases logarithmically as the specimen thickness or diameter increases. 
The maximum tensile stress occurs directly below the loading area with a distance approximately 
equal to the loading diameter. The MPL tests, CPL tests, uniaxial compressive strength tests and 
Brazilian tensile strength tests have been performed on Saraburi marble under a variety of diameters 
and thickness (or length). Over 400 specimens have been prepared and tested. The uniaxial test results 
indicate that the strength decrease with increasing length-to-diameter ratio. For the MPL testing the 
shear failure is predominant when the specimen thickness is less than twice the loading diameter 
while extension failure is predominant when the specimen are thicker than three times the loading 
diameter. This can be postulated that the MPL strength can be correlated with the compressive strength 
when the MPL specimens are relatively thin, and should be an indicator of the tensile strength when 
the specimens are significantly larger than the diameter of the loading points. Predictive capability of 
the MPL and CPL techniques has been assessed and compared. Extrapolation of the test results suggests 
that the MPL results predict the uniaxial compressive strength of the marble and limestone specimens 
better than does the MPL testing. The tensile strength predicted by the MPL also agrees reasonably 
well with the Brazilian tensile strength of the rocks. 
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Abstract 
One of the main objectives of a seismic survey is to distinguish between different lithologies 

using the reflection of the waves at the interfaces of two layers. The amplitudes of these reflections 
depend mainly on the acoustic impedance of each layer (Z = density x velocity), but are defined by 
the reflection coefficient (R) at the interface between two layers, with 

- p2 V2—pl Vi - 	Z2—Z1 

R - p2V2+plVI - Z2+Z1 

Where 1 represents the upper and 2 the lower layer at the interface. Sample from different 
lithologies from the Khorat Basin in NE Thailand were used for laboratory measurements of density 
and seismic compressional and shear-wave velocities to investigate the origin of shallow seismic 
reflections. A main objective in the Khorat Basin is to identify the reflection of the top boundary of 
the rocksalt layer (Mahasarakham Formation), due to its impact on groundwater exploration and 

exploitation. 
The results show that in many cases the top boundary of the salt layer produces a strong 

reflection at the interface with other lithologies, but not always. This applies in the same way for 
compressional as well as for shear-wave velocities. This ambiguity in the interpretation of seismic 
sections is illustrated with three synthetic seismograms using different lithological models. Finally, 
well control of seismic surveys is the best way to overcome these ambiguities in seismic data 

interpretation. 
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Abstract 
This report presents a digital answering machine that can function on 3 network, i.e. Public 

Switched Telephone Networks, Mobile Phone Networks, and Internet Network. The message of an 

incoming call via a telephone or mobile one can be left with the machine. Since this machine can be 

connected to the personal web server that supports the Hypertext Transfer Protocol (FITT'P) encapsulated 

in the SSL (Secure Socket Layer) protocol, called shortly as HTTPS. HTTPS provides high security 

when it interrogates and transfers voice message via Internet Network. Determining the up-to-date 
voice message is possible using Java Serviet Technology. The automatic function of the proposed 

machine is supervised by a microcontroller and the tested results show that it function properly. 
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Abstract 
This report describes the implementation of an active noise control using 100 MHz 

TMS320VC5402. This high performance CPU allows us to use 32-bit filter coefficients, longer filter 
lengths and higher sampling rate. This experiment shows that by applying simple feedback Fx-LMS 
structure, the active noise canceller can provide a further 20-30 dB of attenuation over a band of 
100-400 Hz which is better than the typical noise protection headsets. Moreover, the experiment 
shows that two important design factors are finite word length effects and responses of loudspeakers 
and microphones. The poor response (non-linearity) of loudspeakers and microphones including 
amplifiers obviously deteriorate the convergence time of ANC. Meanwhile the finite word length has 
affected on total noise reduction ratio. 
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Abstract 
Composting is a waste stabilization process that requires optimum operating conditions of 

C/N ratio, moisture, and aeration to achieve thermophilic-temperatures. In this study, heat generation 
and temperature distribution during the in-vessel aerobic composting of organic fractions of municipal 
solid waste investigated. The process evaluations were based on monitoring temperature rise in 
composting mass with different aeration rates. Four insulated cylindrical composters made of zinc 
sheets with 0.5 m diameter and I in length were used. Food waste collected from fresh food market 
and household yard waste were mixed at a ratio of 1: 0.03 by weight to obtain a C/N ratio of 
20-30: 1. Air was supplied length-wise to the central axis of the composters through 1/2" PVC pipes. 
Aeration rate provided for four experimental runs, RUN I, II, III and IV were 1.8, 3.6, 5.4 and 
10 m3/d, respectively. Rapid temperature rise during composting runs was found within the fist few 
days (1-3 days). The maximum temperatures detected at the center of the composting mass, were 

64°C, 51.8 °C, 55.4 °C and 58.9 °C on the 15th, 20t1 , 	, and 9th  day of RUN I, II, III and IV, 
respectively. The temperatures were stabilized (ambient temperature) after about 24-35 days. Thermal 
conductivity of the composted material was experimentally determined on the samples from different 

runs and the average was 0.53 W/m/ °C. The thermal diffusitivity was calculated to be 2 xlcY7  m2/s. 
A numerical scheme was developed by using explicit finite difference method with one-dimensional 
Fouriercis heat equation along radial directions. Using the numerical scheme, heat generated per unit 
volume during each run were obtained to be 133, 221.4, 242 and 483.7 W/m3  for RUN 1, 11, UI and IV, 
respectively. The results indicated that temperature profiles and heat generation during the aerobic 
composting process were influenced by aeration rates. 
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Abstract 
This research project has three objectives: 1. to develop a computer program that can calculate 

these engineering economic values: net present value, annual worth, future worth, internal rate of 
return, payback period, loan analysis, depreciation, nominal and effective interest rates, different 
compound and discount factors and after-tax cash flow analysis, 2. to develop effective teaching 
media for students who study engineering economy and 3. to develop a tool that assists other people 
who are interested in performing an investment decision. 

The research process starts with data collection. The collected data concerns the characteristics 
of similar engineering economic computer programs that are used today. Each program is analyzed 
for its strengths and weaknesses. After the analysis the researcher focuses on the design of the computer 
program. Important factors considered in the program design are the user interface, the input values, 
the algorithm efficiency and the output presentation method. The researcher and his assistant 
programmer test the accuracy of the computer program by using several examples from many 
engineering economic textbooks. The results were satisfactory; the program has the ability to calculate 
all the required values with sufficient accuracy suitable for real-world applications. 

In short, this research produced a computer program that performs engineering economic 
calculations. It serves as an analysis tool for investment decision making and as teaching media for 
students who intend to learn engineering economy. Thai people's ability to produce this program 
results in less dependency on computer programs imported from other countries. This helps create a 
more self-sustained economic development within Thailand. 
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Abstract 
The objective of this research is to evaluate the mechanical performance of the rock salt 

formations in the northeast of Thailand for use in the compressed-air energy storage. The task involves 
literature review of the relevant research topics, mechanical laboratory experiments on rock salt, and 
numerical modeling. The test results indicate that the strength, stiffness and visco-plasticity of the 
rock salt specimens obtained from Khorat basin used in this research are relatively high as compared 
to those from various sources. Under the confining pressure of 1000 psi for about 100 hours, salt 
fractures can be healed and can gain the tensile strength up to 90% of the intact strength. Review of 
the drill-hole data obtained by the Department of Mineral Resources indicate that only few areas in 
the northeastern Thailand pose appropriate depth and thickness of the salt formations that are suitable 
for the compressed-air storage caverns. In this study the area at Borabu district has been selected for 
use as an example area for computer modeling. The simulation results show that spherical cavern has 
the smallest closure of the cavern and the narrowest plastic zone around the cavern boundary than 

those of the elliptical and cylindrical caverns. In term of the operation, the maximum and minimum 
safe storage pressures of the air should be about 90% and 30% of the in-situ stress at the cavern top. 
This will result in a long-term mechanical stability of the surrounding salt. The maximum surface 
subsidence at year 20 after operation would be about 20 cm. 
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Abstract 
Thermal maturity modeling software is a program for calculating Time temperature index 

(TTI) of a petroleum source rock. This method has taken both time and temperature into account as 
main factors in thermal maturation. It is a friendly and easy used program. The input data such as age, 
depth, surface temperature and geothermal gradient can be corrected at several times without any 
limitation. After calculating TTI results, the program will create two graphs, stratigraphic column and 
burial history with maturation lines indicating the generation of oil, gas and over mature. 
Useful summarized table will be put at the end of this calculation. 

The program will be operated on Window 98 under the Microsoft excel. Limitation of ten 
formations can be calculated at one location. TTI calculation, maturity or graph results can be printed 
both in color or black and white. 

The program has been tested and compared with previous research, most of the results are the 
same. Little difference may come from made up input data due to no such available data in the previous 
research. The program can be calculated both in the simple subsidence basin or complicate subsidence 
and uplifting basin. 
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