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Executive Summary

Abstract

This study was designed to assess of growth performance, survival rate and
reproductive organs development of Siberian Sturgeon (F1) rearing in highland
environment, in Thailand. The experimental fish were Siberian Sturgeon (F1) from the
year 2015 breeding season. All 2,196 fish were stocked in 12 concrete ponds at the
rate of 183 no/p. Experimental design was Completely Randomized Design (CRD)
consisting of 3 set of treatments with 4 repecations ; Treatment | ; fish were fed with
48% protein and 15% fat complete pellet feed, Treatment Il ; fish were fed with 48%
protein 15% fat pellet feed plus 1% fish oil + 1% dry spirulina and Treatment Il ; fish
were fed with 48% protein 15% fat pellet feed plus 1% fish oil + 3% dry spirulina.
Fish were fed at the rate of 0.75% BW/d. At the end of culture period, found that
average biomass weights, total lengths, weight gain per day, specific growth rate and
survival rate were 4,160.90+104.9, 4,182.91+7.40 and 4,209.50+154.8 g, 102.46+0.90,
102.16+0.98 and 101.51+1.21 cm, 2.65+0.64, 3.05+0.33 and 3.24+0.53 ¢/d, 0.07+£0.017,
0.081+0.010 and 0.086+0.012 %/d, 99.75+0.50, 100+£0.0 and 100+0.0 %, respectively
(p>0.05). The female fish had gonad development stagel; 23.75+24.96, 27.50+21.02
and 35.00+10.80 percentage, stage?; 76.25+24.96, 68.75+23.23 and 61.25+11.09
percentage, stage3; 0.0, 3.75+2.50 and 3.75+2.50 percentage, respectively (p<0.05),
male fish had gonad development stagel; 23.75+27.50, 33.75+26.89 and 16.25+8.54
percentage, stage2; 76.25+27.50, 65.00+26.46 and 70.00+14.42 percentage, stage3;
0.0, 1.25+2.50 and 13.75+14.93 percentage, respectively (p<0.05). All fish had not

reached to final stage of egg development for breeding or caviar production.



Introduction

Siberian Sturgeon; Acipenser baerii (Brandt, 1869) is economically important
fish which can be raised for consumption and ornamental fish. Sturgeon eggs are
commonly used to make caviar, while flesh fish has many nutritional values. In the
year 2005, Queen Sirikit suggested that Department of Fisheries should find fish that
can be raised on the highlands area to create careers and income for hill tribe
people. The Department of Fisheries had imported the eyed stage eggs of Siberian
Sturgeon from Germany and Russia and conducted the experiments at the Doi
Inthanon Highland Fisheries Research Unit. In 2015 breeding season, the project
received the first generation fry (F1) and reared for flesh fish market. The value of
Siberian Sturgeon sales between 2017 — 2018 of The Royal Project Foundation both
in the form of flesh and caviar was 5,314,160 baht. Because of sturgeon is a
temperate fish, which the growing factors of this fish to be broodstocks need more
techniques in rearing. Therefore, cultivation of Siberian Sturgeon (F1) for breedstocks
is necessary to have basic information on growth and other reproductive characteristics
knowledge for The Royal Project Foundation to produce a full efficientcy of Siberian

Sturgeon and income of farmers.

Objectives

1. To study the culturing of Siberian Sturgeon off-spring (F1) to broodstocks
with various fish feed in concrete ponds at Doi Inthanon.

2. To evaluate growth performance, survival rate and gonad development.

Scope of Experiment

The 2,169 Siberian Sturgeon off-spring (F1) from the breeding season 2015
with the average weight of 3,400¢ were reared in the 5 x 10 m concrete ponds. Fishes
were stocked for 183 fish/pond, and feed with three difference of feed contained. The

growth performance growth rate, survival rate and gonad development were evaluated.



Research methodology

1. Experimental fish

The 2,196 fish of three years old Siberian Sturgeon off-spring (F1) gernation
were stocked in twelve concrete ponds at the stocking density of 183 fish/pond.

The experimental design was Completely Randomized Design (CRD) with
three treatments and fore replications

Treatment | Fish were fed with more than 48% protein, and 15% fat of
complete pellet feed.

Treatment Il Fish were fed with more than 48% protein, 15% fat of
complete pellet feed plus 1% fish oil + 1% dry matter of
spirulina.

Treatment Il Fish were fed with more than 48% protein, 15% fat of
complete pellet feed plus 1% fish oil + 3% dry matter
spirulina.

2. Experimental unit
The experimental unit were 50° meters of each concrete pond, and there
were twelve ponds for experiment (Figure 1).

Figure 1: The experimental concrete pond of siberian sturgeon off-spring (F1) on
cultivation for broodstocks under specific environment condition at Doi
Inthanon, Thailand



3. Feed and Feeding

Fishes were fed with according to the experimental design at the rate of 0.75
percentage of biomass weight per day for one time a day (at 6:00 a.m.) every day.
Experimental food (Figure 2).

The data collection were measured of weight and length for every two
months, and the survival rate were evaluated at the end of the experiment. The

gonad development were determined by Ultrasound Tool (Figure 3).

Experimental food set 1 Experimental food set 2 Experimental food set 3

Figure 2: Experimental food on cultivation siberian sturgeon off-spring (F1) for

broodstocks under the condition of Doi Inthanon, Thailand
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Figure 3: Ultrasound Tool for determine the gonad development



Research results

1. Growth performance

Beginning of the experiment the average weight and length were 3,464.19+128.21,
3,381.29+81.68, 3,358.38+38.05 g ; 97.0+2.04, 96.2+0.70, 96.3+0.63 cm, respectively.
At the end of experiment, the growth performance that the average weight, length,
weight gain per day and specific growth rate were 4,160.90+104.9, 4,182.91+7.40,
4,209.50+154.8 grams ; 102.46+0.90, 102.16+0.98, 101.51+1.21 cm ; 2.65+0.64,
3.05+0.33, 3.24+0.53 ¢/d and 0.07+0.017, 0.081+0.010, 0.086+0.012 %/d respectively.
(Table 1).

Table 1: Growth performance of Siberian sturgeon off-spring (F1) on cultivation for

broodstocks under specific environment condition at Doi Inthanon,

Thailand
Treatment | Treatment |l Treatment Il

Initial weight (g) 3,464.19+128.21 3,381.29+81.68 3,358.38+38.05
Initial length (cm) 97.0+2.04 96.2+0.70 96.3+0.63
Final weight (g) 4,160.90+104.90 4,182.91+£7.40 4,209.50+£154.80
Final length {cm) 102.46+0.90 102.16+0.98 101.51+£1.21
Weight gain per day (¢/d) 2.65+0.64 3.05+0.33 3.24+0.53
Specific growth rate (%/d) 0.07+0.017 0.081+0.010 0.086+0.012

At the end of the experiment females and males were found average weight
and length 4,342.63+128.58, 4,291.88+338.06, 4,200.63+144.14 and 3,701.45+279.26,
3,691.63+£339.50, 3,866.93+279.05 grams ; 103.00+1.80, 103.76+2.67, 101.69+1.65 and
99.88+2.49, 98.81+2.64, 100.76+1.97 cm respectively (Table 2).

Table 2: Average weight and length of Siberian sturgeon off-spring (F1) on cultivation

for broodstocks under specific environment condition at Doi Inthanon,

Thailand
Treatment | Treatment || Treatment |ll
Female Average weight (g) 4,342.63+128.58 4,291.88+338.06 4,200.63+144.14
Average length (cm) 103.00+1.80 103.76+2.67 101.69+1.65
Male  Average weight (g) 3,701.45+279.26 3,691.63+339.50 3,866.93+279.05

Average length (cm) 99.88+2.49 98.81+2.64 100.76£1.97




2. Size distribution

At the end of the experiment were found the experimental treatment 1 had
the highest body weight distribution in the weight range of 4,001-4,500 ¢ at the rate
of 31.25 percent, treatment 2 had the highest body weight distribution in the weight
range of 4,001-4,500 ¢ at the rate of 35.00 percent and treatment 3 had the highest
body weight distribution in the weight range of 3,501-4,000 ¢ at the rate 35.00
percent respectively. (Table 3).

Table 3: Size distribution of Siberian sturgeon off-spring (F1) on cultivation for

broodstocks under specific environment condition at Doi Inthanon, Thailand

] Treatment | Treatment |l Treatment Il
Weight range
% % %
(@ % , % , % ,
cumulative cumulative cumulative
2,500-3,000 BuiD 305 2.50 2.5 0.00 0
3,001-3,500 17.50 21.25 7.50 10.00 12.50 12.50
3,501-4,000 18.75 40.00 27.50 37.50 35.00 47.50
4,001-4,500 31.25 71.25 35.00 72.50 21.25 68.75
4,501-5,000 15.00 86.25 21.25 93.75 20.00 88.75
5,001-5,500 875 95.00 6.25 100.00 3.75 92.50
5,501-6,000 5.00 100.00 0.00 100.00 7.50 100.00

3. Feed intake

During experiment period were found feeding intake highest on July 2019
treatment I, I, lll were 242.40, 250.80 and 250.56 kilograms. While as total feed intake
were 1,495.45, 1,501.50 and 1,495.14 kilograms respectively (Table 4).



Table 4: Feed intake of Siberian sturgeon off-spring (F1) on cultivation for

broodstocks under specific environment condition at Doi Inthanon, Thailand

Feed intake (Kilograms)

Month
Treatment | Treatment |l Treatment |l

February 2019 55.83 55.7 55.26
March 2019 224.72 222.6 221.04
April 2019 111.66 111.30 110.52
May 2019 P29 175.32 175.77
June 2019 195.39 193.32 193.77
July 2019 242.40 250.80 250.56
August 2019 137.2 141.4 141.28
September 2019 2185 219.86 214.16
October 2019 132.36 131.28 132.78

Total 1,495.45 1,501.50 1,495.14

4, Feed conversion ratio (FCR)
At the end of experiment were found feed conversion ratio of treatment 1, 2
and 3 were 3.1+0.8, 2.6+0.3 and 2.5+0.3 respectively (Table 5).

5. Survival rate

The survival rate of female treatment 1, 2 and 3 were 99.75+0.5, 100+0.0 and
100+0.0 percentage respectively. While as male were 100+0.0 percentage of all
treatments (Table 5).

Table 5: Feed conversion ratio and Survival rate of Siberian sturgeon off-spring
(F1) on cultivation for broodstocks under specific environment condition at
Doi Inthanon, Thailand

Treatment | Treatment |l Treatment Il
Feed conversion ratio 3.1+0.8 2.6+0.3 2.5+0.3
survival rate of female 99.75+0.5 100+0.0 100+0.0
survival rate of male 100+0.0 100+0.0 100+0.0

6. Gonadal development
At the end of experiment period. The gonadal development were determined
with the ultrasound tool model WED-3000 the resulted as following ;



Female

1. The female stage | treatment 1, 2 and 3 were 23.75+24.96, 27.50+21.02 and
35.00+10.80 percentage respectively which the ultrasound images appeared to be
without a membrane of ovarian and the edge of the ovary is not clear the ovary can

be observed in the middle of ovarian with small amount of fat. (Figure 4, 5).

Ovarian fat

Figure 4: Stage | of Siberian sturgeon gonad in fermale
A : Vertical location of the ovary in the abdomen

B : The ovary consists of fat and blood vessels
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Figure 5: The ultrasound image stage | of Siberian sturgeon gonad in female



2. The female stage Il treatment 1, 2 and 3 were 76.25+24.96, 68.75+23.23 and
61.25+11.09 percentage respectively which the ultrasound images appeared to be in
the form of ovarian tissue that is granular, the fat is seen as a dark area, the ovary

tissue that is gray or lighter. (Figure 6, 7).

s | Ovarian fat

.| Ovary tissue,

gray or lighter

Figure 6: Stage Il of Siberian sturgeon gonad in female
A . Vertical location of the ovary in the abdomen

B : The ovary consists of fat and ovarian tissue.
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Figure 7: The ultrasound image stage Il of Siberian sturgeon gonad in female



3. The female stage lll treatment 1, 2 and 3 were 0.0, 3.75+2.50 and 3.75+2.50
percentage respectively which the ultrasound images appeared to be in small light-

colored granules, partially visible, and ovary have less fat (Figure 8, 9).

Black color eggs

Ovarian fat

— Black color eggs

—  QOvarian fat

Figure 8: Stage lll of Siberian sturgeon gonad in female
A . Vertical location of the ovary in the abdomen

B : Ovary consists of fat and black color eggs
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Figure 9: The ultrasound image stage Ill of Siberian sturgeon gonad in female



Male

1. The male stage | treatment 1, 2 and 3 were 23.75+27.50, 33.75+26.89 and
16.25+8.54 percentage respectively, gonad which the ultrasound images are small size
(Figure 10, 11).

Ty Testis stage 1 4 ﬂ"‘zﬁ
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Figure 10: Stage | of Siberian sturgeon gonad in male
A : Vertical location of the testis in the abdomen

B : Testis consists of fat and testicular tissue

Figure 11: The ultrasound image stage | of Siberian sturgeon gonad in male



2. The male stage Il treatment 1, 2 and 3 were 76.25+27.50, 65.00+£26.46 and
70.00+14.42 percentage respectively gonad which the ultrasound images of the color
of the seminal vesicles and fatty tissue can be seen. The dark areas are divided into

light bands as the line between the fats and semen can be good seen. The semen is

homogeneous and fine, with gray color separating from the fat tissue that is seen as
a solid black color (Figure 12, 13).

Testis fat

L — Testis
Testis fat

Figure 12: Stage Il of Siberian sturgeon gonad in male

A - Vertical location of the testis in the abdomen

B : Testis consists of fat, testicular tissue and blood vessel
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Figure 13: The ultrasound image stage | of Siberian sturgeon gonad in male



3. The male stage Il treatment 1, 2 and 3 were 0.0, 1.25+2.50 and 13.75+14.93
percentage respectively gonad which the ultrasound images of a curved edge, seminal
vesicles homogeneous, gonad has a light gray color. The edges of the genitals and

the peritoneum are adjacent. No appear fat located at side of seminal vesicles (Figure

14, 15).

White color testis

o White color testis

Figure 14: Stage Il of Siberian sturgeon gonad in male
A: Vertical location of testis in the abdomen

B : White color testis
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Figure 15: The ultrasound image stage | of Siberian sturgeon gonad male



7. Water quality

The water quality of the experimental treatment |, Il and lll found that the
average water temperature, dissolved oxygen, pH, total alkalinity, total hardness,
total ammonia, and dissolved free carbon dioxide were 19.6+1.7, 19.7+1.8 and
19.7+1.8 degrees celsius ; 7.2+0.3, 7.3+0.3 and 7.2+0.3 milligrams per liter ; 6.0+0.0,
6.0+0.0 and 6.0+0.0 ; 35.8+10.2, 36.8+11.8 and 37.4+12.3 milligrams per liter as
calcium carbonate ; 47.4+23.3, 45.4+21.6 and 46.5£22.0 milligrams per liter as
calcium carbonate ; 0.05+0.05, 0.05+0.05 and 0.05+0.05 milligrams per liter, and
5.0+3.3, 4.8+3.2 and 5.0+3.2 milligrams per liter.



Research summary

The experiment on cultivation of siberian sturgeon off-spring (F1) for broodstocks
under specific environment condition at Doi Inthanon, Thailand. The 2,196 fish of
three years and ten months old Siberian Sturgeon off-spring (F1) were stocked in
twelve concrete ponds at the stocking density of 183 fish/pond. The end of
experimental at four years and seven months old of fish were found females and
males average weight and length were 4,342.63+128.58, 4,291.88+338.06,
4,200.63+144.14 and  3,701.45+279.26, 3,691.63+339.50, 3,866.93+279.05¢
103.00+1.80, 103.76+2.67, 101.69+1.65 and 99.88+2.49, 98.81+2.64, 100.76+1.97 cm,
respectively. The gonadal development were determined with the ultrasound method
the female with Stage | were 23.75x£24.96, 27.50+21.02, 35.00£10.80 percentage,
respectively ; stage Il were 76.25+24.96, 68.75+23.23, 61.25+11.09 percentage,
respectively ; stage Ill were 0.0, 3.75+£2.50, 3.75+2.50 percentage, respectively and
male with Stage | were 23.75+27.50, 33.75+26.89, 16.25+8.54 percentage, respectively ;
stage Il were 76.25+27.50, 65.00+26.46, 70.00+£14.42 percentage, respectively ; Stage
Il were 0.0, 1.25+2.50 and 13.75+14.93 percentage, respectively. The female
experimental fish were fed with 48% protein and 15% fat complete pellet feed there
no development of the ovary into stage 3 different from female experimental fish
were fed with 48% protein 15% fat pellet feed plus 1% fish oil + 1% dry spirulina
and fed with 48% protein 15% fat pellet feed plus 1% fish cil + 3% dry spirulina
have gonad development into stage 3. The male experimental fish were fed with
48% protein and 15% fat complete pellet feed and fish were fed with 48% protein
15% fat pellet feed plus 1% fish oil + 1% dry spirulina are less development of
seminal vesicles than fish were fed with 48% protein 15% fat pellet feed plus 1%
fish oil + 3% dry spirulina .

Concluded that the gonadal development, growth and survival rates had not
significant difference between treatments. The four years and seven months old fish
had gonadal development in stages 1-3 which not yet suitable for caviar production

and breeding.



Suggestions for the further research

The study on cultivation of Siberian Sturgeon Off-Spring (F1) for broodstocks

under specific environment condition at Doi Inthanon, Thailand are as followings :

1. All experimental fish fed with various fish feed started developing
reproductive organs in the beginning stage (stage 1 — 3), and showed the
same growth and high survival rates. Therefore this experiment should
future culture to final stage of gonadal development which fish can
produce fish roe for caviar production and finally for breeding for the next
generation.

2. The fluctuation of volume of water flow through the experimental ponds
due to dry and rainy reasons which caused decreased of dissolve oxygen

(DO,) should be managed for good condition in fish ponds.



#1308y

AnAnssuUTene
ANEHITY
unagudmiuguing
Executive Summary
a3y
APV PRN
ansUynn
UNARNLD
Abstract
undt 1 umi
1.1 nannSuaELARNG
1.2 TmgUszann
1.3 Y9ULRNITANLEUIY
unfi 2 MIAsIENENS
2.1 nqui) auyfzI
2.2 ASOULUIANUAR
unit 3 3815398
3.1 351539
3.2 fufisuiiunsive
Nl 4 Han1539e
4.1 Maasydule
4.2 Msnsysvesivinlan
4.3 YSuraumslrems
4.4 Sasimsuaniile
4.5 9931500818
4.6 NMsmIveeTeIvduug
4.7 AuaTiUeYAReY
undt 5 A95aiansee
Uil 6 agUnANTIAe
YOLAUDLUY
LlaNA1581989
msnaTlUSsugUMNUITe A UNAIUARY

N4

=
0 ®mOow W NN~ e S E R S e A @ D
-

e e N =Y
o0 ~N NN -

—_ =
O 00 o

W W W W W N
O O U AW 00



A5197
1

10

#150N1979

s yiulasazsnnsen vesalediBou awefideuiugn (F1)
Tumsnaseadeadiedunowiusluanmnsidssuunesdunuuy
dmiinuagamemvesUailefiou amefidvusugn (F1) Suuna
welunmaaesisafiodunewdiugluaninmsidesuunes Sumusi
msnseevesimiarleiiteu amefifsusugn (F1) lunimaass
Boaiteitumeuiiudluanmnisdesuunosdunuu
UsmnansTiensvanletizeuy aweifousugn (F1) Tumsveaes
doaieiiiuewiugluaniwnisdesuunes S
Snmmsuanitle uardnnseanevesatlefifeu awmefiisugugn
(F1) Tunrmeaeafsnieduneuiiusluanmnmatssuunos
Sumuun

Sarnmaiaumeseizduiusvesualudieu amefiduuugn (F1)
Tumsnnassdsaiefiurewdiusluanimnnidssuunes dumu
dmiiiade (W) Anue1eds (wuiuns) venalediFou
awefidou Jugn (F1) fmunsiannvesesosduiiusluszessing 1 7
yaaoudsdaglionnsitu 3 yanimaaes teduneudiusly
ANMNILABIULABE B ML

AoATUBNeaRY SEviafioununifus 2562 Rufteunainy 2562
$unumsnszane () Tunsnsznevesgamgihssfusngg lude
yaseudesaleiiFeu amefifeuiugn (F1) ivansudsadiaiy
vigwiugluanmmadssuunesdunuud senieudl 20 nuanius
2562 - 8 gy 2562

mimzmamaqqmmﬁfﬁzﬁumq6] Tuvenmaoadssarletiou
anefifsuiugn (F1) fneasadsailadureusiiugluanmnindss
UuRREAUYLY SzIneTuil 20 AuAWLS 2562 - 8 Augnen 2562

Y1
12

17

17

28

29

32



=
AINN

10
11
12
13
14
15
16
17
18
19
20

#130N W

vanpaesissatledifeu aweidousugn (F1) wierduvieuaiugly
anmmsidesuunesdunuuy Ussmalng

ownwersadssUalefitou awedifouiugn (F1) ialurisudiugly
anmmsidesuunesdunuuy Ussmalne

\esflagani1enidiu WED-3000 dmiumsiadeuiinninisvedlaiuas
thideuamnaas

masaiulalsedmiineds (hf) vesalytidou anefideusugn
(F1) Tunsnaseadsafiofuneuiusluanmmadsnuaos Sunuus
maSyiulnlaeanueniiede (euiwns) vewaleditou awesidou
sugn (F1) Tumsmnasadssfiolurauiugluanmmisifesuunes
dunuum

FulsyArdnmassyivllaeimitneds (h3) wavsvesnanbes (Gu)
vesUanlafifou awefidvuiugn (F1) lumaveasadsadiedy
vansugluanmmsidesuunesdunuu
Fulseavdnsesydulalasanuenets (ufues) waeszos
nanidss () veslanlefiou awedideuiugn (F1) lumavmagaies
deoidurouiiugluanmmsfesuunosBunuuy
Fulsravsmaadudulnlned minmegs (n30) wasegeas
(ouPins) vasuanlelifou awedifousugn (F1) lumavnagaiios
deiuroultugluanmnisfesuunesBunuuy

umlediFou awosideusugn (F1) eng 4 U 7 ey

$iluszerd 1 vesUanlefiFou amefidoumedy
amannudanirnddsliszesi 1 vesualaliteu awedidoumail
$ildszeeil 2 vesanludizou awodiFoumeaidls
amannudanirenddiliszesi 2 vesaleliGou awefidsumadl
$ilseeeil 3 vesuanludidou awediFuumeaids
amannudanirniddsliszesi 3 vesualetifou amedidvumeiy
pindeseril 1 vesauatletiBeou awosiFoumag
nwannudanirendgnindeseril 1 vesaluiiFeu awosiFeumag
pindesteril 2 vesavaletiBeu awosiFeumag
nwannudanrendgnindesesil 2 vesanluliFeu awosiFeumag
puiideszesd 3 vesaualetisou awaiiduumeg

11

13

14

15

16

1%
21
21
22
22
23
23
24
24
25
25
26



ﬂ']Wﬁ
21
22

23

24

#1508 (da)

nwannudanirendgnindesesil 3 vecaleiiFeu awosiFeumag
Sasnsianwesiilivanlefifou awefidvumadiogugn (F1) inaass
Aeailadurowiusluanmnmsids ey unuu
Sammeianvsspaintotaileiideu awesifounadiugn (F1) 7
yemoadsaiodunouniusluanmniadsnuunosdunuu
ai’m’m’i’uiumsmsm%ammmﬁ‘fﬁzﬁumqeﬂuﬁamaamﬁmﬂm
lefifou avmefiivuiugn (F1) fmmaesdsiiofiuausiiugluanm
MaldBsULRaeBuTLLY

i)
26
27

27

32



	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_01
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_02
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_03
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_04
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_05
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_06
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_07
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_08
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_09
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_10
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_11
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_12
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_13
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_14
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_15
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_16
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_17
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_18
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_19
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_20
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_21
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_22
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_23
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_24
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_25
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_26
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_27
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_28
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_29
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_30
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_31
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_32
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_33
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_34
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_35
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_36
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_37
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_38
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_39
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_40
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_41
	ส่วนที่ 1 หน้าปกและส่วนนำ_Page_42

