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Executive Summary

Abstract

The study was designed to estimate on growth performance, survival rate,
and gonadal development of the first filial generation (F1) of Siberian sturgeon reared
for broodstock under the Doi Inthanon environment in Chiang Mai province, Thailand.
The experimental fish were 4 years and 11 months old Siberian sturgeons. All 2,160
sturgeons were stocked in 12 concrete ponds (180 fish per pond). The sturgeons
were fed with three different dietary treatments: sinking pellet feed with not less
than 449% protein and not less than 12% fat (SPF) for treatment I, SPF supplemented
with 1% fish oil and 1% dried spirulina by dry weight for treatment Il, and SPF
supplemented with 1% fish cil and 3% dried spirulina by dry weight for treatment IIl.
At the end of rearing (after 8 months), the sturgeon fed with diet SPF supplemented
with 1% fish cil and 3% dried spirulina by dry weight (treatment Ill) had the average
of final body weight (5,377.35+129.86 ¢), weight gain (2.17+0.494 g¢/day), and specific
growth rate (0.004+0.010 %/day), which were significantly (p<0.05) higher than those
sturgeon in-other treatments. During the study, there was only one female sturgeon
found dead in treatment Il group, while the other groups had the survival rate of
100%. Gonadal development was observed by ultrasound scanner. The percentage
of ovarian development in stage 4 for sturgeon fed the diet of treatment Ill (21.25+9.46%)
was significantly more outstanding than for those fed the diet of treatment I
(7.50+£8.66%) and treatment | (2.50+5.00 %) (p<0.05). Likewise, the percentage of
testis development reaching at stage 4 for male sturgeon fed the diet of treatment Il
(17.50+2.87%) was significantly ecreater than for those fed the diet of treatment II
(6.25+2.509%) and treatment 1 (5.00+4.08%) (p<0.05). Interestingly, sinking pellet feed
supplemented with 1% fish oil and 3% dried spirulina not only had effects on growth
performance but also highly enhanced the development of Siberian sturgeon gonads
to reach stage 4 of maturity. These mature broodstock could be used for artificial
breeding, as well as eggs from ovary at stage 4 is proper to be used in making of a

luxury caviar.
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Introduction

Siberian sturgeon (Acipenser baerii Brandt, 1869) can be raised as ornamental
fish and for consumption. Sturgeon eggs are commonly used to make a caviar, while
sturgeon flesh contains many nutritional benefits. Upon the desire of Queen Sirikit
requesting the Department of Fisheries to find fish that can be raised on highland or
in cold weather environment to enhance the hill tribe career and income. In general,
it is not possible to raise common tropical fish on mountains. In 2005, the Department
of Fisheries imported eyed stage eggs of Siberian sturgeon from Germany and then
studied on rearing at the Doi Inthanon Highland Fisheries Research Unit. in 2014, the
Royal Project Foundation in collaboration with the Department of Fisheries conducted
to culture Siberian sturgeon for both of Russian and German populations. It was
found that the fry from both groups were able to grow well. The males were able to
produce milt by the age of 4 to 5 years, and female began to produce eggs by the
age of 6 to 7 years. In the year of 2015, breeding was successful by using German
males and Russian females; the first filial generation (F1) Siberian sturgeon were
produced. During 2017-2020, Royal Project Foundation (Fisheries project) had sold
sturgeon products: fresh and smoked flesh. However, sturgeon is a temperate fish
which the growth and maturity are stimulated by several factors such as age,
environment, rearing system, water temperature, and nutrition. Therefore, it is necessary
to understand more knowledge base on growth and reproductive characteristics of
the Siberian sturgeon. The highly efficient production of sturgeon could give more

opportunities for career and income for hill tribe farmers:

Objectives

To study on growth performance, survival rate and gonadal development

of Siberian sturgeon (F1) Under Specific Environment Condition of Thailand.

Scope of Experiment

The 2,160 Siberian Sturgeon off-spring (F1) at the age of 4 years and 11 months
with the average initial weight of 4,500 ¢ were reared in the concrete raceway ponds.
The density was 180 fish per pond, fed with three different diets. Growth rate, survival
rate and gonadal development were investigated after 8 months of rearing at the
end of the study.



Research methodology

The 2,160 Siberian Sturgeon off-spring (F1) at the age of 4 years and 11 months
were stocked in 12 concrete ponds (180 fish per pond) and fed with three different diets.
Experimental plan is Completely Randomized Design (CRD) consisting of 3
treatments with 4 replications as follows:
Treatment |, feeding with sinking pellet feed with protein not less than
44% and fat not less than 12%
Treatment II, feeding with sinking pellet feed with protein not less than
44% and fat not less than 12% supplemented with 1% fish oil and 1% dried spirulina
by dry weight.
Treatment Ill, feeding with sinking pellet feed with protein not less than
44% and fat not less than 12% supplemented with 1% fish oil and 3% dried spirulina
by dry weight.
Body weight and total length were measured every two months. At the end
of the study (8 months), Ovaries and testes of all fish were abdominally scanned

with ultrasound scanner to observe gonadal development.

Research results

1. Growth rate at the end of growing pericd
1.1 Treatment | Average final weight were 5,059.38+110.94 ¢. Average
length final were 109.91+0.89 cm. Survival rate were 100+0.0%.
1.2 Treatment Il Average final weight. were 5,257.45+85.28 ¢. Average
length final were 110.86+1.27 cm. Survival rate were 99.86+0.28 %.
1.3 Treatment Il Average final weight were 5377.35£129.86 ¢. Average
length final were 111.85+1.13 cm. Survival rate were 100+0.0%.
2. Development of gonad
Sturgeon fed with treatment | diet, the percentages of ovarian
development at stage 1, 2, 3 and 4 were 3.75+4.78, 2 46.25+14.36, 47.50+13.22, and
2.50+5.00%, respectively. The percentages of testis development at stage 1, 2, 3 and
4 were 12.50+11.90, 61.25+14.36, 21.25+17.97%, and 5.00+4.08%, respectively.
Sturgeon fed with treatment Il diet, the percentages of ovarian
development at stage 1, 2, 3 and 4 were 0.00, 37.50+6.4, 55.00+10.80, and
27.50+8.66%, respectively. The percentages of testis development at stage 1, 2, 3
and 4 were 6.25+9.46, 68.75+8.54, 18.75+4.79, and 6.25+2.50%, respectively.



Female fish fed with feed treatment Ill, the percentages of ovarian
development at stage 1, 2, 3 and 4 were 0.00%, 22.50+13.23, 56.25+16.52, and
21.25+9.46%, respectively. The percentages of testis development at stage 1, 2, 3
and 4 were 0.00, 43.75+18.87, 3 38.75+£18.87, and 17.50+2.87%, respectively.

Research summary

This study showed high survival rate. The experimental fish from three
treatment groups had developing reproductive organs in the stage of 1- 4. The major
proportion of ovary was in-stage 3, whereas the main testis proportion was in stage 2.
There were few ovaries and testes developed to the last stage, stage 4. It can be
concluded that diet of sinking pellet feed with protein not less than 449%, and fat not
less than 12%, supplemented with 1% fish oil and 3% dried spirulina by dry weight
outstandingly enhanced growth performance and affected gonadal development in

the first filial .generation of Siberian sturgeon.

Suggestions for the further research

The results showed that the main proportions of gonadal development were
in the stage of 1-3, which did not reach maturity, and the mature gonads were
relatively few. Therefore, the experimental fish should be further reared to increase
maturation as mature broodstock at the age of 6-7 years in females, and 5-6 years in

males.

Problems in the operation.

The rate of water flow was unstable during the experiment. In the summer
water flow rate was very low, while in the rainy season, floods with mud entered the
ponds. This circumstance may cause fish suffering from decreased of dissolve oxygen

(DO,) and result in growth performance at that time.



BN

#1308y

AnAngINUsEne
ANEHITY
unagudmiuguing
Executive Summary
a3y
APV PN,
ansUynn
UNARED
Abstract
undl 1 uni
1.1 nannISuaZLARNa
1.2 mguszana
1.3 YguLamnnsaiiuau
undl 2 MInTIaLeNas
2.1 Nqud) auyRzI
2.2 NFOULUINMINAR
undl 3 3n1533Y
3.1 35015298
3.2 HufidudunHde
undl 4 wan153e
4.1 N33 LRI
4.2 999INTTOARY
4.3 NsimveseTesduIg
0.4 puaiRvesiienaes
undl 5 Ansafnaniide
unil 6 agUnANITIAY
ULAUDIL UL
LONANT919D9
msnaTlUSsu g uMNuITe A UNaIUARY

N4

ﬁxsgﬁgenga)é:)g
=

—_

11
14
15
15
22
22
34
41
43
43
a4
a8



A5197
1

#150N1979

AATIa M ITsIMTIRAsAssaTle Gy awesiFeusugn
(FD) wlenu Weudiusluanmmsidesuunas Bunusi
mMaisdyidule vesarlediFeu awefideu fugn (FD) deaiedu
vausitusluanmmsidssuunos Bummsi
Snmsonmevenarludifou awesieuiugn (F1) lunmaneadss
dafuneusiusluanmnisdesuunesdunuwy
SarmaiaumesezduiusvesalufiGey awmedi3ouiugn
(F1) lunsveaendsaiftedureniiugluaninmadssuunoy
dumunt

thmtiniede uagmueiade vesmleiiFou aweffou fugn (F)
91y 598 1feu fmumsitauweseduizduiusluszozang 4 vaaes
Aoddaglfomnsinatu 3 ymsveaes lioduweudrudluanmnis
ABsuuaEBuNLLY

A UavanendssUailsbifou amefidsusugn (F1) e
viawiugluanmnadssuunasBury
msifsunlasuesguugiiluvensasadesalefiGou awefide
Juan (F1) finpasadeafiofiuraniiufluaammadssuunes
uvuu seuineduft 10 Sunew 2563 Fa 10 unsIRY 2564
UIUMINTEIEY () ELumﬁﬂizmﬂmaﬂﬁﬂLaﬁﬂqmﬁqﬁﬁﬁzﬁUmq 9
Tutenasoniswanlelifeu awefifeusugn (F1) fivanoudsudie
Wunewiugluan mnadssuunasduny seniveiufl 10 fuaw
2563 - 10 Wn3AN 2564

mimzmamaqqmmﬁfﬁsﬁumq 7 TuvenmasaidesUailatiden
anefidu fugn (F1) finmasadesiiofunewiiugluanmnades
yuABEAUMULY SEWinaTuil 10 Shina 2563 8 10 wAsIAL 2564

Y1
13

16

22

24

33

35

38

39

a0



=
AINAN

10
11
12
13
14
15
16
17
18
19
20
21

#130N W

UalefiGen awodidousuan (FL) Sudunnasniminieds 4,500 niu
vevmaoudnsmledifou awefiFouiugn (F1) deduvewsiiusluanm
madssuunee ULy Ussmelng
Svusnenenmemsvaaesissailubifou awediFeuiugn (F1)
augns iaunaudiusluanmmaidssuunas Bunuuy Ussmelng
ei3esilodanieisiiu wep-so00 dmdumsaasuimuinisyasle

wazthideUainaang

maSagRulalnewinedeniu) vewailetitou amesTeuugn (F1)
Tunsnpasudesiedurendiusluanwnisdorwus e dumus
nmaesyiulalasnmenieds (eufiuns) veslanlsliBou anesidsugu
an (FD) lunmeasadsafiofiurensitudluanmmsidesuunasdunuu
Fulsyarsmassyiulnlaetmidneds (131 uavssevianas ()
wesUanlelidou awesidousugn (F1) Tunmsveasadsaiiedunouiiug
Tuanmmaiiesuunes Sunuuy
ﬁllﬂﬁz?l%éﬂﬁﬁ]%iy@iﬂﬁiﬂEJﬂ’J’]QJEJ’]’JLQéEJ (WURWAT) WarTTITIaNAS
(Yu) vowalubifeu awefideusugn (F1) Tunmeassdeaiiouraus
fusluanmmaifesuunesdunuuy
ﬁuﬂﬁzﬁw‘ﬁsmiw‘%mlﬁuimimmfmﬂfﬂLaéa (n31) wagA L RAY (BuRwns)
vosanlafitou awesiduusugn F1) lunsveaouisaiiaiuveushiusly
AN T ABsULAEE BUNLLY

$ilyszogit 1 vosdanlediGeu awefuumaids
amaunudaniwndiliszosd 1 venailediGou awefifuumads
$dluszugd 2 vosanlediGeu maefifoumads
amaunudaniwnailyszesd 2 vesanlefifou awesiFeumadly
$iluszugdt 3 vosanlediGou awefioumade
amaunudaniwndiliseesd 3 vesanletiou awesiFeumadly
Ydluszugd 4 vosanluliGou awefieumads
amaunudanwndsiliseesd 4 vemanlefifou awesiFeumadly
pindeseril 1 vesaualeliFeu amefifoumnag
nwannudanrendgnindeseril 1 vesaluliFeu awefifoumear
pnindesteril 2 vesaualuliFeu awefifoumnar
nwaunudanirendgnindesesil 2 veatletiFeu awefiBoumag

11
12

12

14

17

18

19

20

21

25
25
26
26
27
27
28
28
29
29
30
30



AN
22
23
24
25
26

27

=p

#15UsyNIN (519)

aaioszesd 3 vosanualetien awmesiduumal
nwaunudandndaaiidessegil 3 vesailafiseu Gl DIV
aaieszezd 4 vosanualetien awmesiduune]
nwaunudandndaaiidesegil 4 vesUailafigeu anaSIuUWe
ﬂWiLﬂéauLLﬂaa%aqqmmqﬁﬁﬁscﬁ’umq 9 Tutenaaoadssanletitey
amedidvu fuan (F1) finnassdsaiiofuneuviugluanmnnsidssuy
pouBunuwy sewiretudl 10 fna 2563 - 10-ungIAY 2564
ai’maui’uiumsﬂismamaqqmﬂqﬁfwizﬁusm 9 Tuvenrasadesua
lofiGeu awesiBou Sugn (F1) innassidesioduronausluanm
MeAguLnDEB UL SevineTull 10 el 2563 = 10 wnTAN 2564

%N
31
31
32
32
38



	PDF_Page_01
	PDF_Page_02
	PDF_Page_03
	PDF_Page_04
	PDF_Page_05
	PDF_Page_06
	PDF_Page_07
	PDF_Page_08
	PDF_Page_09
	PDF_Page_10
	PDF_Page_11
	PDF_Page_12
	PDF_Page_13
	PDF_Page_14
	PDF_Page_15
	PDF_Page_16
	PDF_Page_17
	PDF_Page_18

