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Theis Title Effects of salinity and temperature on photosynthesis

and respiration of Chaetomorpha sp.

Student Miss Piyarat Pinphoo
Student ID 56604049
Degree Master of Science
Program Fisheries Science
Year 2018
Thesis Advisor Asst. Prof, Dr. Praveena Taveekijakarn
Thesis Co-Advisor Dr. Isao Tsutsui
ABSTRACT

Photosynthetic and  respirational  activities of Chaetomorpha sp.  (Cladophorales,
Chlorophyceae) were examined under controlled conditions in the laboratory and in a natural
outdoor environment using a gas-volumeter (productometer). Laboratory experiments were set up
under different conditions such as nine light irradiances (0, 25, 50. 100, 150, 200, 250, 400 and 600
umol photon m” s '), three water temperatures (25, 30 and 35°C) and six salinities (0.5, 5, 10, 20,
30 and 40 ppt). The resulting net photosynthesis rates rapidly increased at lower irradiances and
peaked at 150 and 200 pmol photon m~ s, then decreased gradually to 600 umol photon m’s” at
all treatments of temperature and salinity. The highest net photosynthesis rates were observed at 30
and 35°C, and salinities at 10, 20 and 30 ppt. The highest respiration rates also occurred at 30 and
35°C and at 10 and 20 ppt. The net photosynthesis rate per unit wet weight showed interaction
between temperature and salinity. Outside experiments were conducted under natural conditions of
irradiance and temperature for 24 hours in different seasons (rainy, winter and summer). The daily
net photosynthesis rate was higher in both the rainy and summer seasons and relatively lower in the
winter season due to lower temperatures. These results suggest that photosynthesis activity of
Chactomorpha sp. is greater relative to higher temperatures (30 — 35°C) and in a wide range of

salinities (10 — 30 ppt). This indicates that Chaetomorpha sp. is well adapted to the temperatures
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and brackish waters in tropical environments, throughout the year especially during the rainy and

summer seasons.
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30 x 10
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1.431+0.085"
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35 x30 1.193+0.165™ 0.348+0.058
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€

Qanual * nanafansnuANLIANA I NI d WYNIATA (p<0.05)

doydnual ns nanada inuAIANANAUNIEDA (p=0.05)
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Y a = " w o a3y a o
ﬂ]'ﬂﬂﬁ 4.2 Nﬁ’d'EN'EJ‘EU..‘Hﬂuﬂllﬂ$ﬂ11ﬁlﬂuﬂﬂﬂﬁﬁ'lﬂ"lﬁﬁ\uﬂi1$Hﬂjﬂllﬁﬂfjﬂﬁllﬁ$ﬂﬂ51ﬂ1i
' A A ' 4 '
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NANUIUMULTI 150 th lﬂiiuﬁ lﬂﬂﬂuﬂﬂﬂWﬁTﬂl“ﬂiﬂﬂ')uTﬂ (FANUAAIAAADY

o o a

1ATTIH) HAZAIANUNANA1IDU1TTETIAYN DA (p-value)

ar [ a9 a o
E]Gl':ﬂﬂTiﬁﬂlﬂﬁqliﬁ'ﬂ']ﬁlilﬁﬁquﬂﬁ ﬂﬂi1ﬂ‘liﬂ1ﬂiﬂ

1290 )
(HanansponTIuAonsuAae IsHaae eI 1Y)

QNN (DIrEaye)

a

25 0.12340.023° 0.042+0.008"
30 0.149+0.020" 0.047+0.009"
35 0.13940.026" 0.045+0.008"

=} |
ANUAY (WWN)

0.5 0.103+0.019¢ 0.034+0.004°
5 0.120+0.012° 0.041+0.004"
10 0.15440.017" 0.049+0.008™
20 0.163+0.014" 0.055+0.005"
30 0.148+0.011" 0.045+0.006"
40 0.145+0.012° 0.043+0.004™
AN (DIrIXATOE) x ANMAY (RAR)
25x0.5 0.084+0.008 0.029+0.002
25 x5 0.111£0.009 0.038+0.004
25 x 10 0.138+0.005 0.048+0.002
25 x 20 0.149+0.009 0.049+0.002
25 x 30 0.136+0.012 0.045+0.010
25 x40 0.124+0.005 0.042+0.005
30 x0.5 0.125+0.006 0.037+0.002
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w o L3 a
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a aa = 1 [ 4 1
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~ - =] A A
aunnl (DI aLea) x AUAY (WNN)

30 x5 0.132+0.008 0.044+0.004

30 x 10 0.166+0.004 0.051+0.015

30 x 20 0.178+0.008 0.059+0.004

30 x 30 0.156+0.002 0.046+0.004

30 x40 0.139+0.004 0.044+0.005

35 x 0.5 0.100£0.005 0.035+0.004

3B x5 0.118+0.010 0.042+0.002

35 x 10 0.157+0.022 0.049+0.006

35 x20 0.165+0.022 0.057+0.004

35 x 30 0.152+0.001 0.044+0.001

35 x40 0.141+£0.016 0.044+0.002

Significance (p-value)
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v ¥
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-

anual * UAAIBINTNUATIMIANATIDE R IYA YN NADA (p<0.05)

Trydnual ns naaaa linuANuIANATIAUNITDA (p20.05)
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(iﬂ??ﬂﬂﬁ]ﬂlﬂﬁﬂun19521u)

ANV

= oA
AUAY (WWN)

(luTasTwalvmeuasmsamasaaIuIn) 0.5 5 10 20 30 40

0 -0.35940.026°  -0.366£0.005' - -0.481+0.004°  -0.49840.074°  -0.348+0.058'  -0.360+0.012"
25 0.289+0.011° 0.401+0.037° 0.54640.067" 0.654+0.024" 0.434+0.057° 0.391+0.030"
50 0.485+0.059° 0.532+0.044" 0.873+0.066° 0.925+0.126° 0.684+0.093" 0.600+0.087°
100 0.596+0.053%  0.733+0.122%  1.133£0.064™  1.167+0.102™  0.982+0.189™  0.847+0.077"
150 0.82540.053" 0.88540.014" 1.349+0.030° 1.43720.125° 1.193+0.165° 1.074+0.049°
200 0.771£0.051* 0.84240.038"  1205+0.087" - 1.331+0.108" 1.102+0.247° 0.888+0.041"
250 0.696+0.064" 0.786+0.065™  1.066£0.034™"  1.16040.129"  0.989+0.026"°  0.824+0.078™"
400 0.628+0.050" 0.698+0.031™  1.024+0.081°° - 1.051+0.022°  0.92340.075™  0.724x0.015°“
600 0.566£0.023" 0.667+0.005°  0.927+0.055" 1.047£0.062°  0.865+0.145"™  0.695+0.043“

Y

yan

paiaenpsnaiuhnRaatn wanA A e oAy NNana (p<0.05)
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4 o o o A a 1 a o 144 ' 4 =
MW 4 daTIMsFaaTEonaIgninszauanudunasiiy wazdasnmsmelaluanioz lliuaavesaming Chaetomorpha sp. ooy

v - 4 " a aa a ' I o Id v W | a = o o
AotSunanan TsWladieluamsio (iaddaseandinuaeniunas lsnaaono 119) Ngungil 25 0r AT ANMIAN 6 5TAY

(tﬂ’]']lJﬂﬂ'lﬂlﬂgElUM'lﬂ‘i;@WU)

ANUTULA

< A
ANULAN (WAN)

(luTasTualdneuasmsiauasaaiuin) 0.5 5 10 20 30 40

0 -0.029£0.002° -0.03820.004" - -0.048£0.002' -0.049£0.002°  -0.045+0.010"  -0.042+0.005'
25 0.033+0.000° 0.044+0.005° 0.050+0.007° 0.060+0.011° 0.049+0.000° 0.049+0.004°
50 0.0520.004° 0.068+0.005" 0.081+0.006" 0.093+0.016° 0.078+0.005" 0.078+0.003"
100 0.0640.009°  0.08840.012"*  0.10520.011  0.122£0.013™  0.103£0.003  0.097+0.009™*
150 0.084+0.008" 0.11140.009" 0.138+0.005" 0.1490.009" 0.1360.012" 0.124+0.005"
200 0.091£0.003° 0.105%0.012"  0.124£0.009"  0.133£0.008"  0.120£0.012"  0.1140.014™
250 0.084+0.004"  0.09740.010™  0.113+0.013™ 0.12540.005" 0.109+0.009" 0.103+0.005™
400 0.069:0.004™  0.089+0.003™*  0.102£0.009°  0.1142£0.010  0.098+0.005™°  0.092+0.004
600 0.066+0.008  0.080£0.005°  0.097+0.006™  0.108+0.013°  0.088+0.009°  0.089+0.006"

o S a1 @ H e ' v e an
ﬂmﬁﬂﬂi].lﬂ')i]ﬂ’ﬂil'lﬂNﬂuTl-lll.u']‘FlJuﬁﬁlﬁQﬂ]'lml?‘lﬂﬂ‘lil'ﬂl@ﬂ‘liﬁl!tlﬂ'lﬂmv"“ﬂﬂﬂ (p<0.05)
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M3 5 Sasimsdunnzidouasgninszauanuduumaiiaiy nazdasimsmelaluaniiz liliuaswead e Chaetomorpha sp. 1iiaiiivy

1 o ' a aa a ' @ = o " 4 s 1 = = = o
aoFinanas Iswasieluamie (liadansoondinuaeniunas Isiaawaoss 119) Ngungil 30 DIMUTAFST ANUAY 6 TTAU

(iﬂﬂl]ﬂﬂ'!ﬂlﬂﬁﬂulﬂﬂii’lu)

AN

= AAA
AUAY (WAN)

(luTasTualdaouasmsiauasaaIuIn) 0.5 5 10 20 30 40
0 20.037+0.002°  -0.044+0.004°  -0.051%0.015" -0.059£0.004°  -0.046£0.004°  -0.044+0.005°
25 0.055+0.006° 0.066+0.005° 0.073+0.005° 0.079+0.003' 0.067+0.008" 0.055+0.004"
50 0.078+0.003" 0.083+0.005" 0.102+0.016" 0.109+0.002° 0.097+0.004° 0.094+0.010°
100 0.097£0.006™*  0.110+0.008"  0.135:0.005"  0.14240.005™  0.127£0.009  0.117+0.008"
150 0.125+0.006" 0.132+0.008" 0.166+0.004" 0.178+0.008’ 0.156+0.002" 0.139+0.004"
200 0.117£0.006" 0.124£0.006"  0.153+0.004" 0.15940.004 0.145£0.003"  0.130+0.006"
250 0.110£0.008  0.116£0.007"  0.141£0.007™  0.14940.005  0.133£0.004  0.125+0.003"
400 0.099£0.006"  0.107+0.008™  0.13040.009% ~ 0.1354£0.007  0.127£0.003“  0.11240.013"
600 0.095+0.013 0.103+0.007° 0.115£0.008"  0.11940.012°  0.112+0.006" 0.107+0.020™

&°

@

n

P ) [ oa v s -a
naionys namu lunaastanueana e s Ay NWdda (p<0.05)
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' - o " a aa a ' w - o V4o ~ a =) o o
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(iﬂ?1hﬂﬁ1ﬂiﬂﬁﬂuu1ﬁ§§11«!)

£ =] 4 et A
ANV LA ANULAL (WWN)

(luTasTualdapunemauasaaIuIn) 0.5 5 10 20 30 40

0 0.035£0.0045  -0.04240.002°  =0.049+0.006" -0.057£0.004'  -0.044+0.001°  -0.044+0.002°
25 0.03540.003" 0.053+0.001" 0.064+0.017° 0.075+0.005° 0.057+0.002° 0.055+0.010°
50 0.059+0.004°  0.071£0.010°  0.101£0.008"  0.106£0.013°  0.089£0.019°  0.088+0.019"
100 0.0720.002°  0.096£0.009" 0.130£0.010™  0.136£0.006"  0.125+0.011"  0.1230.008"
150 0.100+0.005° 0.118+0.010" 0.157+0.022" 0.165+0.002° 0.152+0.001° 0.14140.016°
200 0.093£0.004" 0.11230.006"  0.14120,028" ~ 0.153£0.004"  0.139£0.012"  0.130+0.015"
250 0.084£0.004%  0.104£0.009”  0.124+0.021"  0133£0.016™  0.127+0.013®  0.120+0.012"™
400 0.076£0,002  0.093£0.013™  0.119£0.019™ ~ 0.121£0.013°  0.119£0.014"  0.106+0.013™
600 0.069+0.004°  0.089£0.009"  0.108£0.012"  0.114£0.003°  0.110:0.015°  0.102£0.009™

@
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yan

¢ 41w H P a1 A e w an g
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IAeETINYA gungith tazguugionmalusouiu
(+ANUARIAAABULIATFIN)

1 faHu A9HU 993ou
6.00 -0.075+0.251 -0.177+0.076 0.1300.046
7.00 0.501+0.091 0.1520.025 0.215+0.056
8.00 1.3500.100 0.467+0.050 0.8010.026
9.00 1.805:£0.095 1,205+0.097 1.6110.407
10.00 1.676£0.004 0.845£0.110 1.378+0.123
12.00 0.942+0.241 0.546+0.119 1.0130.104
14.00 0.562+0.392 0.409+0.193 0.705:0.069
16.00 0.1760.058 0.187+0.029 0.15120.050
18.00 -0.286+0.098 -0,159+0.033 -0.483:0.026
19.00 -0.727+0.404 | -0.461+0.069 -1.270+0.346
20.00 -0.307+£0.251 -0.36120.041 -0.424+0.206
24.00 -0.172+0.168 -0.247+0.073 -0.270+0.044
4.00 -0.21620.137 -0.185+0.113 -0.246:0.182
6.00 -0.015+0.204 -0.095+0.019 0.234+0.056
7.00 0.238+0.135 0.202+0.116 0.4310.269
8.00 1.218+0.173 0.451+0.059 1.0700.170
9.00 1.76120.245 1.246+0.125 1.457+0.293
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WLIAIEI TN Qi uazguugioimaluseuiy
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(+ANUAAAANADULIATTIN)

e fgru GEIAIRE! q93ou
6.00 -0.0410.091 -0.062+0.029 0.058+0.030
7.00 0.21040.034 0.148+0.037 0.092+0.020
8.00 0.567+0.077 0.424+0.206 0.345+0.043
9.00 0.8340.070 0.555+0.231 0.715+0.300
10.00 0.428+0.129 0.35120.080 0.6010.145
12.00 0.280+0.104 0.270+0.038 0.443£0.117
14.00 0.21620.125 0.15420.071 0.302:0.016
16.00 0.09520.030 0.050+0.007 0.06620.027
18.00 -0.0790.022 -0.096+0.072 -0.209+0.039
19.00 -0.23320.071 -0.1910.055 -0.565+£0.248
20.00 -0.17940.034 20.088+0.059 20.192+0.125
24.00 -0.1250.053 -0.042+0.033 -0.1170.032
4.00 -0.096+0.070 -0.065+0.040 -0.113£0.097
6.00 -0.046+0.008 -0.0170.063 0.1000.022
7.00 0.10620.021 0.06740.025 0.199+0.154
8.00 0.355+0.059 0.37420.162 0.476£0.129
9.00 0.722+0.090 0.527+0.164 0.639+0.203
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82

INADUINATIIN)
1 gy NANU ng3ou
6.00 0.4+0.529 0.0+0.000 7.01.833
7.00 165.7+121.417 26.7+23.104 178.9+58.553
8.00 299.5+176.029 176.0+64.193 463.4%127.531
9.00 730.74294.275 683.3+163.048 709.6+76.149
10.00 901.8+672.724 867.8£160.559 2172.6+560.603
12.00 2345.04444.436 1500.9+382.464 2360.0+165.117
14.00 450.3+96.541 778.1+588.995 2291.5+230.401
16.00 217.0+21.535 268.7+364.834 605.8+65.540
18.00 2.143.355 3.2+1.861 56.4425.401
19.00 0.0+0.000 0.0£0.000 0.0£0.000
20.00 0.0£0.000 0.0+0.000 0.0£0.000
24.00 0.0£0.000 0.0+0.000 0.0+0.000
4.00 0.0+0.000 0.0+0.000 0.00.000
6.00 3.1043.717 0.0+0.000 7.9+2.732
7.00 79.4£17.769 23.343.086 123.4+33.436
8.00 167.165.775 107.7439.125 407.5+54.140

9.00

619.6+435.494

596.4+50.173

1246.6+£280.379
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an faru CETIRe! ng3ou

6.00 29.0+1,137 24.240.058 30.4£0.379
7.00 29.11.206 24.4£0.723 30.840.513
8.00 29.4+1.323 24.6£1.012 31.440.709
9.00 30.9+1.447 25.240.833 32.6+0.839
10.00 32.6£1.801 25.940.451 34.541.752
12.00 35.341.201 28.8+0.351 37.9+0.709
14.00 34.4+1.518 30.241.050 39.740.529
16.00 32.241.609 29.5£1.058 38.340.436
18.00 30.740.473 28.840.945 36.340.757
19.00 31.1£1.290 28.340.819 35.140.153
20.00 30.7+1,041 27.241.500 34.340.252
24.00 30.10.721 25.4+1.429 32.740.700
4.00 29.420.608 24.4+1.115 31.340.656
6.00 29.2+0.808 24.140.802 30.740.551
7.00 29.2+0.700 23.740.839 30.840.603
8.00 29.540.929 24.0+0.764 31.540.600
9.00 30.1£0.551 75.140.751 33.8£1.401
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6.00 26.8+0.500 20.0+1.323 28.140.764
7.00 27.10.764 20.5+0.874 30.4+1.843
8.00 28.4+0.764 23.4£1.127 34.0+3.192
9.00 30.6+1.665 26.140.970 35.342.466
10.00 33.3+3.224 28.742.466 36.142.021
12.00 31.842.385 33.8+3.185 37.3£1.377
14.00 31.7+1:107 34.040.433 38.041.323
16.00 29.5+1.000 31.243.700 35.341.607
18.00 28.11.800 23.740.407 31.4+1.041
19.00 27.241.173 22.3+0.520 30.140.878
20.00 27,140,722 21.540.433 29.440.722
24.00 27.0+0.250 19.841.041 28.940.520
4.00 26.440.804 19.1+0.144 27.9+0.144
6.00 26.340.000 18.440.382 27.740.144
7.00 27,140,382 18:840.250 29.3£1.127
8.00 28.741.155 23.540.901 32.140.785
9.00 31.943.146 25.140.764 35.242.184




M3IA3BNAITALaY Provasoli’s enriched seawater; PES (Provasoil.1966)

1.

2,

10.

b

12.

13.

weihndy (Distilled water) 300
1@ Tris dydroxymethyl aminimethane 5

13 Sodium nitrate 3:3
1A Disodium glycerophosphate 0.5
1AW Fe Stock solution 250
1A P, metal mix 250

1A Vitamin B12 stock solution (0.1 Hadniuaaiiaans) 1
171 Thiamine HCL stock solution (1 iinaniuaoilaans) s
IAY Biotin stock solution 0.5
Y51 pH a1sazawliiiiu 7.8 Taely Concentrate HCL

VSR inasdaerndu isilled water) Wi 1,000 Fadas

o ] A’!’ Y g z"l ol
i laiuFednetitianueu (autoclave)

Unaans

= o o ' ' a aa N % a
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MSIASENEIaZ218 Germanium dooxide; GeO, (Lewin. 1966)

1.

2.

= g & = & s aa
1@3guUINAY (Distilled water) 200 uannAg

11 Sodium hydroxide 8 R

nums Itazanedloanuiousuiagungiin 90 ssenraidud
ymiudelnefigungiing

1A} Germanium dioxide 0.5  n3u
Y51 pH msazareliihu 7.8 Taeld IN HCL

o g & =1 a a
USuSuasarorinau (Distilled water) 190131 500 iadas

o

v Ay YA &
Ul lﬂmmamﬁum&mmﬂu (autoclave)

a v 3 & a

= < y ' a w ' ' aa
wolugiiulswe hilvina laszasunumniie Taold 3liadaasaorimiladns
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o o [
msanfauazMsnuIMInInaalsNaae (Chinnadurai ef al. 2013)

1;
2.

10.

v
\3ouAIM LN on 100
= ~ d o
AuaIaza1eoz® 1au 80 1o didy 10
1 kY ~
vaa1vieliazioon
. 4 i | d <
11 I TumIeanauE 3000 seu 1Hunan 15
= " o 1y
nuasaulanogauuy
a a =y d 2
RuANaTazagoza lay 80 1losiau 5
1 d' A A o g.t 4='Q
adludruiaaeanAoNAT I
o Y d' c:; [~ =]
1 lTumAeananuiE) 3000 sauilunan 15
=] 1 P 19
inumsaIulanegaiiy
at [ | d’l d' d’l
JamnsgAnauAfuLEs TANBIIAGY 645 LAz 663 U1 TUINAT

2’, o o = a o L4
nuui lddwnaSnasas lsWademuauns aail

Chlorophylla = 1000 < W

@

b
b
€

uaansy

b

Uaaans

(12.7 X AA663 — 2.69 X AA645) i

=

o & A o " @ o 1
Chlorophyllafio  Suwupas lsWaae (laaniudensuihmunilvnaimiiy)

AA663 o AINMIQANAUAAURTNAINYIINGY 663

DA645 o AIN1sANAUAAUNNANLLIIATY 645
4 g @ M o

w A0 UIHUNAIHIY (NTY)

v Ao Fuasmsazawozd ey (Nanans)

87



88

1' wa Y A

IZIARIVEY

A =) o & '

¥o-0na unanezind tug

T ipou ifia 20 9AIAL 2533 NN IAGNTTNY3

v ' 1Y

noy 182/3 Wi 4 MvasaIng duneiied Panagnssajs 72000
@ = @ oA o a o

UszIamaanyn 2555 IMUINAATUUHA MAININNMAATMIUTTN

Anzna TuTagmsinyas
Y = . o9 s
an1juma Tu lagnizauna U ITaIANT L
o o oo
Y52aUMIUNMININULATHAINIUINY
N.A. 2558 Tsutsui, 1., Miyoshi, T., Aue-ummeoy, D., Songphatkaew, J., Meeanan,
C., Klomkling, S., Sukchai, H., Pinphoo, P., Yamaguchi, I., Ganmanee,
M., Maeno, Y. and Hamano, K. 2015. “High tolerance of Chaetomorpha
sp. to salinity and water temperature enables survival and growth in
stagnant water of central Thailand.” International Aquatic Research.
7:47-62.
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H., Pinphoo, P., Klomkling, S., Ganmanee, M., Sudo, H. and Hamano, K.
2015. “Co-culture with Chaetomorpha sp. enhanced growth performance
and reduced feed conversion ratio of the giant tiger prawn, Penaeus
monodon.” International Aquatic Research. 7: 193-199.
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