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Theis Title Optimum initial water temperature for live transportation of sand

worm (Perinereis sp.)

Student Miss Napat Rungdejvaravit

Student ID 56604093

Degree Master of Science

Program Fisheries Science

Year 2019
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ABSTRACT

The aim of the experiment was to investigate effect of initial water temperature to survival rate of live sand
worm (Perinereis sp.) during transportation. The trial was divided into 3 sub experiments. The First experiment
consists of 4 initial water temperature (5, 10, 15 and 20°C) with testing period of 24 hrs. The other experiment
had 3 initial water temperature (5, 10 and 20°C) with the testing period of 48 hrs. Triplicate groups of 500 g.
sand worm were packed in plastic bags containing 1L of the designated water temperature before placing the
bag into Styrofoam box containing ice to control inside temperature. With the testing period of 24 hrs., survival
rates of sand worm packed in bag with initial water temperature of 5, 10, 15 and 20°C were 90.24, 90.15, 80.12
and 80.23 %, respectively. Dissolved oxygen concentration in bag decreased with the increase of designated
initial water temperature, but not below 4 mg/L. While total ammonia nitrogen and nitrite increased with the
increase of designated initial water temperature with the highest values of 2. 15 and 0.02 mg/L, respectively.
With the testing period of 48 hrs., survival rates of sand worm packed in bag with initial water temperature of
5 and 20°C died at 42 hrs. Initial water temperature of 10°C were 90.89% of survival rate. Dissolved oxygen
concentration in bag with initial water temperatures of 10°C were higher than 2 mg/L, but it was 0 mg/L in the
initial water temperature of 5 and 20°C. Total ammonia nitrogen and nitrite increased with the increase of initial
water temperature and the highest concentrations were 2 and 0.03 mg/L, respectively and The third experiment
was fill aeration in water. This experiment using water temperature starting at 10°C for 48 hours, it had 2
conditions in experiment were not fill aeration in water and fill aeration in water. The survival rate was 90.42

and 90.78%, but the dissolved oxygen in the fill aeration set was higher than not fill aeration set. Both water

III



quality were good and did not affect for sand worm. It could be concluded that the optimum initial water
temperature for live sand worm transportation was 10°C because it made survival rate of sand worm high within
transportation time not above 48 hrs. And if there is aeration in water, it will help increase the amount of

dissolved oxygen.
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Plastic bag material

Fold

Melt and fuse
the endsa

' ]
Ml 2.13 duaoumstlalareduaisganaiddn

31 Berka (1986)

(4) Press out air from (5) Blow extra oxygen  (6) Bag ready to
inside and bubble to inflate the bag, be transported
oxygen through the remove the pipe and
water tie the bag tightly

v 9
9 a a (% 4
J’I]‘Wﬁ 2.14 'ﬁmmammauclumimuaaﬂ%muaﬂumi@ﬂmm

131 Berka (1986)
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131 Berka (1986)

(A) Young fish in water
supersatursted with (B) Packed in cartons

Wet cloth covering
containera

S
O O

(¢) By plane (D) By truck

d‘ 2 A 9y 2
HNNN 2.16 "IJ‘Ll@]’EJ‘L!ﬂ1SGUuﬁﬂﬁ@’mﬂﬂﬂi%m%ummuﬂﬂ

131 Berka (1986)
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(a) Aerator with screw cap; (b) Water;
(c) Water inlet with screw cap;

(d) Tight cover; (e) Tightening ring;
(f) Plastic pipe; (g) Plastic container

d' [ (30‘ 9 a
NINN 2.17 msvudesdaIi lagl¥msuzuuuta

31 Berka (1986)
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J +

(£)

17 7%] —n (g)

(a) Removable cover; (b) Reduction valve;
(¢) Oxygen tank (5—7 Iit.); (d) Handle; () Support,
(f) Pressure piping; (g) Aeration device

4‘ 1 a < A Y] Y A a
M 2.8 Msuzlumsvuasssuudavinamn aUmswaseuu o menuay

31 Berka (1986)
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= = a =
ATTNNHUINN 1 ﬂmﬂaauuﬂmqmﬁgu (MINAADIN 1)

Time 5°C 10°C 15°C 20°C
0 hr. 5.00+£0.00 10.00+£0.00 15.00+0.00 20.00+0.00
6 hr. 4.00+£0.00 4.67+0.58  6.00+£0.00  5.67+0.58
12 hr. 4.00+£0.00 4.67+0.58  5.00+£0.00  7.67+0.58
18 hr. 3.00+£0.00 4.67+0.58  6.00+£0.00  7.67+0.58
24 hr. 4.00+£0.00 5.33+0.58  6.00+£0.00  8.67+0.58
msnwmn‘ﬁ 2 ﬂﬁ!ﬂ%8ulLﬂﬁQ@@ﬂc§L%Ha$ﬁ1ﬂﬁ1 (ﬂﬁ‘ﬂﬂaﬂ\‘lﬁ 1)
Time 5°C 10°C 15°C 20°C
0 hr. 8.22+0.00 8.22+0.02  8.00+0.00  8.07+£0.12
6 hr. 6.52+0.01 6.53+0.02 6.33£0.02  6.39+0.03
12 hr. 6.34+0.04 6.37+0.04 542+0.02  2.13+0.02
18 hr. 6.23+0.02 6.23+0.06 5.31+0.02  2.13+0.01
24 hr. 6.21+£0.02  6.02+0.03  4.36+0.02  2.14+0.01
ﬂ"li"NN‘H’Jﬂ‘ﬁ 3 ﬂﬁ!ﬂéﬂullﬂﬁﬂﬂ’ﬂm‘ﬂuﬂiﬂﬂlN (ﬂﬁ‘ﬂﬂﬁﬂ\‘l’ﬁ 1)
Time 5°C 10°C 15°C 20°C
0 hr. 8.13+0.15 8.13+0.15 8.13+0.15 8.17+0.15
6 hr. 7.00£0.00 7.00+0.00 7.29+0.05 7.15+0.03
12 hr. 7.00+£0.00 7.00+£0.00 7.42+0.02 7.17+0.04
18 hr. 7.00+£0.00 7.00+£0.00 7.52+0.02 7.23+0.03
24 hr. 7.00+£0.00 7.00+£0.00 7.52+0.02 7.37+0.05
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a 4 < i
ANINNNUHINN 4 ﬂWﬁ!ﬂﬁUuLLﬂaQﬂﬁuﬂﬂN (MIneaasiIn 1)

Time 5°C 10°C 15°C 20°C
0 hr. 30.00+0.00 30.00+0.00 30.00+0.00 30.00+0.00
6 hr. 30.00+0.00 30.00+0.00 30.00+0.00 30.00+0.00
12 hr. 30.00+0.00 30.00£0.00 30.00+£0.00 30.00+0.00
18 hr. 30.00£0.00 30.00+0.00 30.00+£0.00 30.00+0.00
24 hr. 30.00+0.00 30.00+0.00 30.00+£0.00 30.00+0.00
a5 19euand 5 msnlasunlaaSuamen Tuidle (Msnaassi 1)
Time 5°C 10°C 15°C 20°C
Ohr.  0.00£0.00 0.00£0.00 0.00£0.00 0.00+0.00
6hr.  025£0.00 125+0.00 1.25+0.00 1.23+0.03
12hr. 0254000 1.25+0.00 1.50+0.00 1.48+0.03
18hr.  0.25+0.00 1.25+0.00 1.50+£0.00 1.53+0.06
24hr. 0254000 125+0.00 1.50+0.00 2.15+0.13
as19euandi 6 msnfasunacZinalulasd (Msnaasd 1)
Time 5°C 10°C 15°C 20°C
0 hr. 0.00+£0.00 0.00£0.00 0.00£0.00 0.00+0.00
6 hr. 0.01+£0.00 0.01£0.00 0.01£0.00 0.01£0.00
12hr.  0.01£0.00 0.01+0.00 0.01+0.00 0.02+0.01
18hr.  0.0120.00 0.01+£0.00 0.01£0.00 0.02+0.00
24 hr. 0.01+£0.00 0.01+0.00 0.01£0.00 0.02+0.00
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MmawuInn 7 malasunlasfsunadaniail (MINAADIN 1)

Time 5°C 10°C 15°C 20°C
0 hr. 153.00+0.00 153.00+0.00 153.00+0.00 153.00+0.00
6 hr. 51.00£0.00 51.00+0.00 51.00+0.00  85.00+0.00
12 hr. 51.00+£0.00 51.00£0.00 51.00+0.00 51.00+0.00
18 hr. 85.00+0.00 51.00£0.00 85.00+0.00 76.67+7.64
24 hr. 85.00+0.00 85.00+0.00 85.00+0.00 84.00+6.56
msnwmnﬁ 8 ﬂﬁ!ﬂ%ﬂullﬂﬁﬂﬁlﬁ‘iﬁ@ﬂ (Lﬂ@%&%uﬁ) (ﬂﬁﬂﬂﬁ@\’iﬁ 1)
Time 5°C 10°C 15°C 20°C
0 hr. 100.00 100.00 100.00 100.00
6 hr. 100.00 95.76 100.00 100.00
12 hr. 9142 90.79 95.52 100.00
18 hr. 90.28 90.79 93.20 95.59
24 hr. 90.24 90.15 80.12 80.23




= = a =
ATINNHUINN 9 ﬂmﬂaauuﬂmqmﬁgu (MINANDIN 2)

Time 5°C 10°C 20°C

0 hr. 4.83£0.29  9.83+0.29 19.67+0.58
6 hr. 4.174£0.29  5.00+0.00  5.83+0.29
12 hr. 4.174£0.29  5.00+0.00  7.67+0.58
18 hr. 4.00£0.00 4.83+0.29  7.50+0.50
24 hr. 4.00£0.00  5.00£0.00  9.17+0.29
30 hr. 4.174£0.29 10.67£0.58 4.83+0.29
36 hr. 5.00£0.00 12.83+0.29 9.83+0.29
42 hr. 6.00+0.00 14.00+0.00 11.83+0.29
48 hr. 0.00£0.00 17.67+£0.29  0.00+£0.00

= = a ? <
MwuInh 10 maldsunlasiFunaeensauazaisin (MINAADIN 2)

Time 5°C 10°C 20°C

0 hr. 8.00+0.00 8.23+0.25  7.93%0.12
6 hr. 6.46+0.05 6.65+0.13  6.34+0.04
12 hr. 6.31£0.05 6.43+0.02 2.23+0.15
18 hr. 6.25+0.03  6.05+0.05  2.16+0.09
24 hr. 6.23+0.00  6.04+0.03  2.16+0.03
30 hr. 5.73£0.05 6.06+£0.10  3.72+0.03
36 hr. 476+0.06 5.50+0.10  1.17+0.29
42 hr. 3.48+0.06 5.36+0.05  0.00+£0.00
48 hr. 0.00£0.00  2.58+0.02  0.00+0.00
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d' = < 1 A
M31enuInd 11 Msasundasanuilunsaais (MINAABIN 2)

Time 5°C 10°C 20°C
0 hr. 7.17+£0.29  8.00+£0.00 7.00+0.00
6 hr. 7.00+0.00 6.83+0.29 6.83+0.29
12 hr. 6.83+£0.29 7.00+£0.00 6.83+0.29
18 hr. 6.83+0.29 7.00+£0.00 6.67+0.29
24 hr. 6.83+0.29 7.00+£0.00 7.00+0.00
30 hr. 7.00£0.00 6.00+£0.00 7.00+0.00
36 hr. 7.00+£0.00 5.50+0.00 6.00+0.00
42 hr. 7.00£0.00 5.67£0.29 5.67+0.29
48 hr. 0.00+0.00  5.50+0.00  0.00+0.00
ﬂ151\‘iN1ﬂﬂ°ﬁ 12 man?;menJmﬂ’s"nuﬁu (ﬂ”l'i‘ﬂﬂai’)\iﬁ 2)
Time 5°C 10°C 20°C
0 hr. 30.00+0.00 30.00+0.00 30.00+0.00
6 hr. 30.00+0.00 30.00+0.00 30.00+0.00
12hr.  30.00+0.00 30.00+0.00 30.00+0.00
18 hr.  30.00+0.00 30.00+0.00 30.00+0.00
24 hr.  30.00+0.00 30.00+0.00 30.00+0.00
30hr.  30.00+0.00 30.00+0.00 30.00+0.00
36hr.  30.00+£0.00 30.00+0.00 30.00+0.00
42 hr.  30.00+£0.00 30.00+0.00 30.00+0.00
48 hr. 0.00+0.00  30.00+0.00  0.00+0.00
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M5190uInH 13 MslasunlaslSuaen Tuile (Msnaasai 2)

Time 5°C 10°C 20°C

0 hr. 0.00+£0.00 0.00+£0.00 0.00+0.00
6hr.  033+0.14 125+0.00 1.25+0.00
12hr.  033+0.14 1.25+0.00 1.50+0.00
18hr.  0.25+0.00 1.25+0.00 1.50+0.00
24hr.  0.25+0.00 1.25+0.00 2.00+0.00
30 hr. 0.50+0.00 1.50+£0.00 2.00+0.00
36hr.  0.50£0.00 1.50+0.00 2.00+0.00
42 hr. 0.50+£0.00 2.00+£0.00 2.00+0.00
48 hr. 0.00+£0.00 2.00+£0.00 0.00+0.00

ans190and 14 msnldeunlaninalulasi (msneasaii 2)

Time 5°C 10°C 20°C

Ohr.  0.00£0.00 0.00£0.00 0.00+0.00
6 hr. 0.01+£0.00 0.01£0.00 0.01+0.01
12hr.  0.01£0.00 0.01+0.00 0.02:£0.00
18hr.  0.01+0.00 0.01+£0.00 0.02+0.00
24hr.  0.01+0.00 0.01+0.00 0.02:0.00
30 hr. 0.02+0.00 0.01£0.00 0.02+0.00
36 hr. 0.02+0.00 0.01£0.00 0.02+0.00
42 hr. 0.02+0.00 0.01+£0.00 0.03+£0.00
48hr.  0.00+£0.00 0.01+£0.00 0.00+0.00
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A v Y H
MR 15 Msasulaslsnaoanaia (ﬂﬁﬂﬂﬁ@\i“ﬁ 2)

Time 5°C 10°C 20°C

0 hr. 153.00+0.00 153.00+0.00 153.00+0.00
6 hr. 51.00+£0.00 51.00+0.00 51.00+0.00
12 hr. 51.00+£0.00 51.00+£0.00 51.00+0.00
18 hr. 85.00+0.00 85.00+0.00 85.00+0.00
24 hr. 85.00+0.00 85.00+£0.00 85.00+0.00
30 hr. 68.00+£0.00 51.00£0.00 68.00+0.00
36 hr. 102.00+£0.00 85.00+0.00 136.00+0.00
42 hr.  306.00+0.00 102.00+0.00 119.00+0.00
48 hr. 0.00£0.00 119.00+0.00 0.00+0.00

3 H o sl o {
ﬂ1§1\‘]N1!'Jﬂﬁ 16 ﬂﬁL‘]JaEJLlLL‘]_IﬂQ@Gﬁﬁﬂﬂ (L‘]Jﬂil“]ﬂ!@]) (ﬂ"li‘i/]ﬂﬂi’]\iﬁ 2)

Time 5°C 10°C 20°C
0 hr. 100.00 100.00 100.00
6 hr. 95.74 100.00 100.00
12 hr. 95.46 100.00 89.76
18 hr. 95.46 100.00 89.76
24 hr. 90.28 100.00 70.23
30 hr. 58.76 100.00 50.57
36 hr. 40.78 98.42 30.12
42 hr. 0.00 97.71 0.00
48 hr. 0.00 90.89 0.00
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= = a =
ATINNHUINN 17 ﬂmﬂaauuﬂmqmﬁgu (MINAADIN 3)

Time Cl1 T1

0 hr. 10.00+0.29 10.00+0.29
6 hr. 5.00£0.29  5.00+0.00

12 hr. 5.00£0.29  4.00+0.00

18 hr. 5.00+£0.00  5.00+0.29

24 hr. 5.00+£0.00  6.00+0.00

30 hr. 11.00+£0.29 12.00+0.58
36 hr. 13.00+£0.00 13.00+0.29
42 hr. 14.00+0.00 16.00+0.00
48 hr. 18.00+0.00 18.00+0.29

= = A ? <
MmN 18 MmalasunlasiFunaeensauazaisin (MINAADIN 3)

Time Cl T1

0 hr. 8.20+0.00 10.52+0.25
6 hr. 6.78+0.05  9.58+0.13
12 hr. 6.42+0.05 9.42+0.02
18 hr. 6.37+£0.03  8.11+0.05
24 hr. 5.01+£0.00 8.01+0.03
30 hr. 6.23+0.05 6.96+0.10
36 hr. 5.56£0.06 5.89+0.10
42 hr. 4.32+0.06  5.32+0.05
48 hr. 2.56+£0.00 4.66+0.02

74



:; A < 1 A
M319NHINN 19 Msasunasanuilunsaais (MINADDIN 3)

Time C1 T1
0 hr. 7.00+£0.00 7.00+0.00
6 hr. 7.00£0.00 7.00+0.00
12 hr. 7.00£0.00 7.00+0.00
18 hr. 7.00+£0.00 7.00+0.00
24 hr. 7.00+£0.00 7.00+0.00
30 hr. 6.00+0.00 6.00+0.00
36 hr. 5.50+£0.00 5.50+0.00
42 hr. 5.50+0.00 5.00+0.00
48 hr. 5.50+£0.00 4.50+0.00
ﬂ"li"NN‘H’Jﬂ‘ﬁ 20 ﬂﬁlﬂéﬁlﬂl!ﬂﬁﬂﬂ’ﬂhlﬁﬂ (ﬂﬁ‘ﬂﬂﬁﬂﬁ“ﬁ 3)
Time Cl T1
0 hr. 30.00£0.00 30.00+0.00
6 hr. 30.00+0.00 30.00+0.00
12 hr.  30.00+£0.00 30.00%0.00
18 hr. ~ 30.00+0.00 30.00+0.00
24 hr.  30.00+0.00 30.00+0.00
30hr.  30.00+£0.00 30.00+0.00
36hr.  30.00+£0.00 30.00+0.00
42 hr.  30.00+0.00 30.00+0.00
48 hr. 0.00+£0.00  30.00+0.00
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M5190uInH 21 Mslasunlas)Suaen Tuile (Msneasai 3)

Time C1 T1

0 hr. 0.00+0.00  0.00+0.00
6 hr. 1.25+0.00 1.25+0.00
12 hr. 1.25+0.00 1.25+0.00
18 hr. 1.25+0.00 1.25+0.00
24 hr. 1.25+0.00 1.50+0.00
30 hr. 1.50+0.00 1.50+0.00
36 hr. 1.50+£0.00 1.50+0.00
42 hr. 2.00£0.00 2.00+0.00
48 hr. 2.00£0.00 3.00+0.00

v 1] 0’ H
M19und 22 manlasunlastFunalulesy (msnaaean 3)

Time Cl Tl

0 hr. 0.00+0.00  0.00+0.00
6 hr. 0.01+0.00 0.01+0.00
12 hr. 0.01£0.00 0.01+0.00
18 hr. 0.01+£0.00 0.01+0.00
24 hr. 0.01+£0.00 0.01+0.00
30 hr. 0.01+£0.00 0.01+0.00
36 hr. 0.01+0.00 0.01+0.00
42 hr. 0.01£0.00 0.01+0.00
48 hr. 0.01+£0.00 0.01+0.00
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Ms1eRInd 23 Msasulaslsnaoanaia (ﬂﬁﬂﬂﬁ@\i“ﬁ 3)

Time Cl1 T1

0 hr. 153.00+0.00 153.00+0.00
6 hr. 51.00£0.00 51.00+0.00
12hr.  51.00+£0.00 51.00%0.00
18 hr.  51.00+0.00 51.00+0.00
24 hr.  85.00+0.00 85.00+0.00
30hr.  51.00+£0.00 68.00+0.00
36 hr.  85.00+£0.00 68.00+0.00
42 hr.  102.00+0.00 102.00+0.00

48 hr.  119.00+£0.00 85.00+0.00

Y { o s 2 o {
ﬂ151QNH3ﬂﬁ 24 ﬂﬁlﬂaﬁlul!ﬂﬁﬂ@@]iﬁﬂﬂ (!ﬂﬂil%u@l) (ﬂWi‘V]ﬂﬁ@\i“ﬁ 3)

Time C1 T1

0 hr. 100.00 100.00
6 hr. 100.00 100.00
12 hr. 95.63 100.00
18 hr. 95.63 95.17
24 hr. 90.42 95.17
30 hr. 90.42 90.78
36 hr. 90.42 90.78
42 hr. 90.42 90.78

48 hr. 90.42 90.78
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