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WISITDA UENGJAREANSUKARN: PLANKTON COMMUNITY STRUCTURE IN
NONG HAN, SAKON NAKHON PROVINCE. ADVISORY COMMITTEE: VICHAYA
GUNBUA, Ph.D. 153 P. 2018.

The plankton community structure in Nong Han, Sakon Nakhon province was
studied. The 8 samples were collected from 8 stations in 2016 (June, September, December) and
2017 (April and June) by using 20 um mesh size plankton net. The total of 65 genera, belonging
to 3 divisions of phytoplankton were encountered including Division Chlorophyta (Green algae)
Chromophyta (Golden-brown algae) and Cyanophyta (Blue-green algae) with 42, 12 and 11
genera, respectively with the most diverse group of Green algae. The average total of
phytoplankton density was 4,726 cell I with the range of richness, evenness and diversity index
were 1.62 - 5.57,0.32 - 0.87 and 1.15 - 3.16, respectively. The 3 groups of zooplankton were
recognized, including Phylum Rotifera, Arthropoda and Protozoa in 5 groups: Rotifer, Nauplius,
Cladocera, Copepod and Protozoa, respectively which Protozoa was the dominant group. The
average total of zooplankton density was 819 individual I

The group analysis by Principal Component Analysis (PCA), could have divided into 4
groups, but the similarity of the community structure of plankton in Nong Han, Sakon Nakhon in
each station and time of study could be explained. The differences could occasionally be found
due to the changes of some water quality parameters such as orthophosphate, total suspended
solid, dissolved oxygen, pH, conductivity and alkalinity which could affect the community
structure of plankton in Nong Han, Sakon Nakhon.

The water quality was mostly classified as the surface water quality standard of class 2
and suitable for the aquatic animals. When considering with the structure of the planktonic food
web, it was found that the ecosystem within the mound was fertile, because of the diversity of
plankton (Picoplankton, Nanoplankton and Microplankton) which played the role and importance

in food web as well as in Microplankton.
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3.5.1 Phylum Protozoa
[~ o J o A [ Y]
Ts Tadniludadivadifed 0190gRe7  (Single celled organism) HIODYIIWAU
I =\ = 3’, 1 =® a A U =)
WuTaTafl (Colony) Humiaaua 5 luaseuds 5 iaawes druluailivuiadszuna 30-300
1 =) 1 ~ 1 [ o a aHAa Y A a =
luasou suswvouraanzlsnivanaenuun waannwia la lulld dlideznannd
Yo INu 1l
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3.5.3 Phylum Ctenophora
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3.5.6 Phylum Rotifera
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3.5.9 Phylum Arthropoda
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3.5.11 Phylum Ectoprocta
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3.5.15 Phylum Hemichordata
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Parameter (Unit) Method
Alkalinity (mg/1) Indicator method
Hardness (mg/1) EDTA titrimetric method
Nitrite (pg/1) Colorimetric method
Nitrate (pg/l) Cadmium reduction method
Orthophosphates (pg/1) Ascorbic acid method
Total suspended solid (mg/1) Dry at 103-105 °C method
Chlorophyll a (mg/m3) Spectrophotometry

a d
7. MIAATIZHVDYA
7.1 MATHANNYNYUUTOAFTHAUNNINGIUA (Richness index)

= o A ° A A ama A 4 & o o g '
UﬂﬂﬂQiﬂ‘H’J‘H"Uf]d‘]fuﬂl,l,azmu’)uﬂWUﬂlﬂdﬁﬁn%%ﬂuwuﬂ‘ﬁuﬂuﬁﬁﬂn UAENLLA

\ Aana Y

o I 1 A 1A [ g a o g
AuIneiUA FameguaasNddizia ludenuiudianunnaiiaun Jgasnsmuinal
R =(S-1)/ In (n)

Tag R = MA¥HANNNINTIA
H Y
S = NUIUFUANNLUNIHUA
In = natural logarithm

v v
n = NUIUAININUANNY
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7.2 AFUANUENUFNDHIOANUN UGN (Evenness index 130 Equitability index)
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H = MasinnuraInyiale
° Aa A Aaa A o g
S = NururtiavesaalsIanny lugadisdauy
H = MasHanuyainyiaisgaga
[ a 1 4
7.3 AFUANNHAINHAURIFTANUT (Diversity index)
I v AaAq Y o A Aaaa A A X
WuastinlFuenanurarnvaisvesdInnaal®sIn TuNuN1i 9 Shanon and
Y ax a & Y .
Weaver (1949) "lmﬁuanﬂizmummwmﬂwmﬂummmmTﬂfflﬂfm Shanon Wiener's
X ] ] ] 1 1 Y] (y [ a o 4
Index of Diversity (H) %4A1 H 9231083531719 0 DaAetiudvuegnustiauaz S1uiusaa
4 { a [ [ 4 [
yoaunasnaouiny susnmladinngs uaasniinnumaInnalsuewnaINAoUge ATINY

9 Ao o X Ao A 4 ° @
VIIUHTIDNUITUATAT THIIDINUNAINATINATAITHUR AN U AIYVDILNANINAD U Iﬂﬂﬂ?llﬂclu

4 a1 [

MIANEIMNITVIINAAYTIANUHAINHa BV Hanu§liA19gTe 1IN 1.5 893.5 lagll

E]

9
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FATNMIAUINAIY
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Tag H = MA¥UANNHAINHA10VDIFUANUT
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s = HATIVVBINUIUTILFIANNFTA
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P.= a@muﬂlmmmuwamawu@ﬁ 1 ADATUIULFAANINTUA
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a 4 [ 1 a [
7.4 fﬂﬁ'JLﬂ313‘14'ﬂWﬁ%ﬂﬂQﬂJﬂl@\iﬂiW]ﬂﬂNﬁ\‘lN‘]ﬂ'}ﬂ (Cluster analysis) Tagdwunuaz
HAAIANHAULNTIANGUANURAINHABHALANNFNYUUDIUTEHIANFINFIANA 159N

Tagldmsansziale3s Principal Component Analysis (PCA)
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ANNl51/591 (ANOVA) ¥03a%ile)
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HAZYIIAT VINMAHTUWUT (Correlation) Tae 1% 11)511A51 Minitab 17
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HaN1SIY
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1. Iﬂi\iﬁi]ﬁﬂig‘]nﬂullwaflﬂﬂ@uwm
J
1.1 ANNHAINHAIEVIINAINADUNY
= ¥ P v o -
MaMsan Inseadelszmauunainanoulunueanis Jauiaanauns NIy
Y
5 asaluRouiiguisy MoUAUEIBU IADUTUNAL W.A. 2559 IADUINIBULAZIADUNY UYL
° ¥y 2 ) P 2
WA 2560 TIUIUNIAU 8 D111 AronanToaunaInaauLIa 20 luTaswas wuunaINaoY
A 2’, aa o Y 1 aaw 1 A A 1 9 I
Wynanua 65 analu 3 @23 laun A2%u Chlorophyta (811518 Ae1) useon lailunard
aa o 1 g a Y
Chlorophyceae LasAn1e Euglenophyceae A% Cyanophyta (@M TeTULNUUINU) 1&un
Aaa o 1 %’ 1 Y I
AA1a Cyanophyceae 1La¢AI%¥U Chromophyta (1115181 1AaLnuN09) tseen Iaituaaia

Chrysophyceae AR89 Dinophyceae LaZAA1e Bacillariophyceae (13 199 4-1)

A~ ] 4 A
MTNN 4-1 ANUNAINKAY L!a$ﬂ3'liJWu1L!uu6UfNL!WﬁQﬂﬁﬂuﬁ%’ﬂWUiuWU@ﬁW?i

[ o JI1 A
WHIATNAUAT (IHAANDANT)

PHYTOPLANKTON Jun.-16 Sep.-16 Dec.-16 Apr.-17 Jun.-17

Division Chlorophyta

Class Chlorophyceae
Ankistrodemus 91 96 12 40 56
Chlamydomonas 88 520 524 120 194
Chlorella* 0 0 0 8 0
Closterium 336 130 62 72 74
Coelastrum 74 164 22 80 88
Coenochloris* 435 1,416 426 956 392
Cosmarium 4,183 866 104 308 130
Cosmocladium 0 378 60 0 12
Crucigenia* 30 60 6 0 12

Desmidium 1,354 2,424 44 2,202 234




A1319N 4-1 (919)

Jun.-16 Sep.-16 Dec.-16 Apr.-17 Jun.-17

Division Chlorophyta

Class Chlorophyceae

Dicellula 134 178 0 0 0
Dictyosphaerium 0 28 0 20 8
Dimorphococcus 13 4 2 28 0
Elakatothrix 20 4 0 14 10
Euastrum 40 24 0 32 10
Eudorina 531 626 80 366 310
Golenkinia 0 10 8 18 20
Gonatozygon 26 114 244 74 92
Kirchneriella™® 218 178 130 82 14
Micrasterias 524 54 6 448 42
Mougeotia 44 38 42 212 64
Nephrocytium 14 24 8 38 16
Oocystis 135 146 36 70 86
Pandorina 39 154 12 30 152
Pediastrum 84 80 12 24 20
Planktoshaeria 11 16 40 2 10
Pleurotaenium 0 0 0 0 6
Scenedesmus 264 904 16 150 418
Selenastrum 6 234 8 0 0
Sphaerocystis 89 300 534 702 352
Spondylosium 150 108 32 914 18
Staurastrum 1,455 232 46 378 72
Staurodesmus 189 98 18 38 18
Tetraedron 166 98 28 72 16

Ulothrix 58,800 4 1,352 926 72




A1319N 4-1 (919)

Jun.-16 Sep.-16 Dec.-16 Apr.-17 Jun.-17

Division Chlorophyta

Class Chlorophyceae
Volvox 42 98 38 32 18
Xanthidium 10 12 0 8 4
Division Chlorophyta

Class Euglenophyceae

Euglena 1,146 738 998 544 858
Lepocinclis 274 594 1,364 1,144 408
Phacus 716 106 268 766 162
Trachelomonas 1,527 7,554 1,108 2,358 1,826
Strombomonas 70 14 0 0 52
Division Cyanophyta

Class Cyanophyceae
Anabaena 881 42 26 34 6
Anacystis 4 0 20 74 34
Aphanocapsa 936 1,094 562 4,208 356
Aphanothece 1,942 1,336 256 310 166
Coelomoron 186 26 6 44 28
Chroococcus 618 50 20 46 60
Merismopedia 0 70 2 0 6
Microcystis 1,225 296 182 176 82
Oscillatoria 10,389 344 1,214 2,320 412
Pseudonabaena 82 12 24 16 6
Spirulina 0 20 0 2 1,134

43
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A1319N 4-1 (919)

Jun.-16 Sep.-16 Dec.-16 Apr.-17 Jun.-17

Division Chromophyta

Class Chrysophyceae
Centritractus 20 2 26 326 4
Dinobryon 374 124 648 394 48
Isthmochloron 111 24 6 8 12

Division Chromophyta

Class Dinophyceae
Ceratium 1,526 546 2,192 1,840 1,160
Peridinium 1,151 10,206 1,234 404 8,184

Division Chromophyta

Class Bacillariophyceae

Aulacoseira 452 2 170 218 86
Melosira 0 0 4 10 0
Navicula 0 2 0 110 40
Nitzschia 0 0 0 48 16
Rhopalodia 37 0 4 24 2
Surirella 5,300 0 28 860 6
Synedra 13 62 44 46 24

Note * Mean counts as colonies

Y 4 1 [
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(M13799 4-2) NUANUHAINANAFIFATUADULYUIBY WA, 2560 (60 TANA) LAZTANHAIN
anamga lufousunan w.el. 2559 (54 ana)IasAI%U Chlorophyta AA1E Chlorophyceae

4 [ (%

nanuvainanagega lumsAnyianuvainanavewnanae Uiy lunueds 191ia

Y Y
anauAIN5IN
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Jun.-16 Sep.-16 Dec.-16 Apr.-17  Jun.-17

Class Cyanophyceae 9 10 10 10 11
Class Chlorophyceae 32 35 30 32 33
Class Euglenophyceae 5 5 4 4 5
Class Chrysophyceae 3 3 3 3 3
Class Dinophyceae 2 2 2 2 2
Class Bacillariophyceae 4 3 5 7 6
SUM (genus) 55 58 54 58 60
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Month Station Richness index Evenness index Diversity index
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Heterotrophic picoplankton  Autotrophic picoplankton SUM (cell/ml)

Station 1 3,283,369 33,045 3,316,414
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Station 8 2,969,163 26,515 2,995,678

Jd
3.2 uluunasnnou
4
3.2.1 ANUHAINHA1BVBI TUIHANAOY
4 o o kS Y
nnmsanp Tuawasnaoulurueins Janiaanauas NaMua 5 a3aly
ROUBYUIBY IADUNUSIYU ADUTUNAY W.A. 2559 IROUINHIOU LazIAoUNYUIEY
o A W A o 4 Y I =
W.A. 2560 311U 8 A01il Asnaasluasei 4-7 Swunn Tuuwasnaeu 1Al 2 nquae

Autotrophic nanoplankton {81 Heterotrophic nanoplankton

{ ] J
A5 19N 4-7 ANUKHAINKAY LaZANUHU MUV TULNaInaou I UM UDIHIS

[ v 1 A
WHIATNAUAT (LHAANDANT)

Jun.-16 Sep.-16 Dec.-16 Apr.-17 Jun.-17

AUTOTROPHIC NANOPLANKTON
Nanophytoplankton
Division Cyanophyta
Class Cyanophyceae 125,947 17,250 46,983 61,611 66,422
Division Chlorophyta
Class Chlorophyceae 12,958 26,744 4,222 17,678 72,333

Class Euglenophyceae 13,798 61,661 7,100 30,783 68,622
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Jun.-16 Sep.-16 Dec.-16 Apr.-17  Jun.-17

AUTOTROPHIC NANOPLANKTON

Nanophytoplankton
Division Chromophyta
Class Dinophyceae 395 1,422 200 1,617 14,378
Class Bacillariophyceae 6,883 1,089 3,322 5,672 25,356
Class Chrysophyceae 33 33 100 272 200
Nanozooplankton

Phylum Protozoa

Autotroph protozoa 0 100 0 200 35,511
HETEROTROPHIC NANOPLANKTON
Phylum Rotifera

Polyarthra 0 217 50 200 133
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Depth (m.)
Transparency (m.)
TSS (mg/1)

Nitrite (ug/1)

Nitrate (ng/1)
Orthophosphates (ug/1)
Alkalinity (mg/1)

Hardness (mg/1)

29.30-30.70 (29.98)
4.10-6.60 (5.54)
7.05-8.56 (7.78)

84.50-248.00 (154.31)
1.00-3.50 (1.99)
0.50-1.70 (0.99)

0.33-16.42 (3.75)
4.28-7.20 (5.40)
3.05-7.54 (5.38)

56.39-69.89 (60.36)

53.33-88.67 (67.17)

30.00-60.67 (39.58)

28.10-30.20 (29.56)
0.90-10.70 (8.09)
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0.40-7.71 (1.76)
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0.43-31.76 (6.92)

4.77-34.15 (14.79)
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0.70-3.00 (1.34)
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7.23-15.49 (8.97)

31.33-42.67 (34.75)
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Note Aver. = Average and N.D. = Non deteced
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Jun.-16 1.63 (49) 1.72 (51) 3.35
Sep.-16 2.34 (45) 2.86 (55) 5.20
Dec.-16 0.43 (32) 0.89 (68) 1.32
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Class Class Class Class Class Class SUM

Cyanophyceae Chlorophyceae Euglenophyceae Chrysophyceae Dinophyceae Bacillariophyceae (genus)
Station 1 11 33 5 2 2 4 57
Station 2 11 26 4 0 2 4 47
Station 3 7 20 4 0 2 1 34
Station 4 10 31 5 2 2 0 50
Station 5 8 23 4 1 2 5 43
Station 6 9 31 4 3 2 7 56
Station 7 9 33 4 2 2 7 57
Station 8 11 31 5 3 2 7 59
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Class Class Class Class Class Class
SUM (cell/l)
Cyanophyceae Chlorophyceae Euglenophyceae Chrysophyceae Dinophyceae Bacillariophyceae
Number (%) Number (%) Number (%) Number (%) Number (%) Number (%)

Station 1 5,556 (16) 6,264 (18) 6,480 (19) 310 (1) 16,160 (46) 174 34,944
Station 2 1,036 (27) 1,554 (40) 472 (12) 0 828 (21) 10 3,900
Station 3 1,754 (28) 1,148 (19) 732 (12) 0 2,558 (41) 2 6,194
Station 4 3,410 (30) 4,218 (36) 1,628 (14) 64 (1) 2,238 (19) 0 11,558
Station 5 1,282 (39) 794 (24) 570 (17) 2 618 (19) 30 (1) 3,296
Station 6 4,209 (29) 7475 (52) 1,535 (11) 125 (1) 877 (6) 134 (1) 14,355
Station 7 2,394 (19) 7,668 (61) 1,072 (9) 82 (1) 1,118 (9) 120 (1) 12,454
Station 8 11,744 (11) 65,750 (64) 12,106 (12) 1,544 (2) 4,046 (4) 7,138 (7) 102,328
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AMITWNNANUIN N-3 mmwumuumemwaﬂﬂﬂeuﬁmimmammﬁﬁmmﬁﬁﬂm

Nauplius Cladocera Copepod Protozoa Rotifer SUM (cell/l) Aver. (cell/l)
Number (%) Number (%) Number (%) Number (%) Number (%)
Station 1 1,043 (5) 196 (1) 120 (1) 17,438 (84) 1,936 (9) 20,733 4,147
Station 2 296 (33) 20(2) 68 (7) 50 (6) 474 (52) 908 182
Station 3 456 (42) 68 (6) 128 (12) 110 (10) 322 (30) 1,084 217
Station 4 310(23) 18 (1) 62 (4) 328 (24) 658 (43) 1,376 275
Station 5 202 (40) 8(2) 28 (5) 20 (4) 244 (49) 502 100
Station 6 512 (36) 6 62 (4) 73 (5) 789 (55) 1,442 288
Station 7 446 (41) 10 (1) 54 (5) 102 (9) 487 (44) 1,099 220
Station 8 336 (6) 98 (2) 46 (1) 1,922 (34) 3,226 (57) 5,628 1,126

Note Aver. = Average

6¢Cl



] 4 H 1 H o
ATNMARNUIN P-4 ANUUUIUUVDIU Tuuwasnae Uy lutaaz a0 NI IANEN

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 Station 8

Class Cyanophyceae 30,689 33,600 33,351 30,269 73,027 54,083 37,361 25,833
Class Chlorophyceae 32,367 4,600 13,971 10,019 8,671 18,400 13,550 32,358
Class Euglenophyceae 42,050 5,533 5,024 6,278 9,216 21,889 13,250 78,725
Class Dinophyceae 2,456 2,633 1,978 1,956 4,570 2,328 1,583 508
Class Bacillariophyceae 2,628 1,261 8,698 12,177 3,826 3,917 4,533 5,283
Class Chrysophyceae 100 22 0 44 0 17 22 433
Autotroph protozoa 27989 733 756 1,600 533 111 1,489 2,600
Polyarthra 67 67 0 0 117 100 50 200
Aver. (cell/l) 17,293 6.056 7,972 7,793 12,495 12,606 8,980 18.243
SUM (cell/1) 138,344 48.450 63,778 62,342 99,959 100,844 71,839 145,942

0¢€l1



MANHIN U

AoyanIn



100,000

80,000

60,000

40,000

20,000

cell/l June 2016
80,240
_ 8,905 4,788
2,366 530 478 674 594 ’
—| . -
T T T T T T T
Station 1  Station2 Station3 Station4 Station5 Station6 Station7 Station 8

] J a
MNNIANUIN V-1 ﬂ')’lﬂJWu’l!Luu"UﬂQ!LWﬁ\iﬂﬁ@uﬁﬂfiula@uui;lltl’lﬂu N.fA. 2559

100,000

80,000

60,000

40,000

20,000

cell/l

18,020

— I —

September 2016

4,146
|

626

1,102

2510 4384

, w—m EE

Station 1

Station 2 Station 3 Station4 Station 5 Station 6 Station 7 Station 8

1 4 o
MNNANUIN U-2 mmwumuummuwmﬂﬁ@uﬁﬂmﬁ@uﬂuawu N.fA. 2559

132



100,000

80,000

60,000

40,000

20,000

cell/l

1,128

676 1732

December 2016

1,182 498 688 488 ._\
T T T T T

7,966

Station 1

Station 2 Station 3 Station4 Station5 Station6 Station7 Station 8

] J [
MNNIANUIN U-3 'ﬂQWNWU'I!LHU"U'ENH'Wﬁ\Tﬂﬂ@uﬁﬂfiula@u‘ﬁu’]’lﬂu N.A. 2559

100,000

80,000

60,000

40,000

20,000

cell/l

6,774

April 2017
4,190 1.046 1,666 3,850 762 2,742 3,806
| C — mm mm  wm
Station 1 Station2 Station3 Station4 Station5 Station 6 Station7 Station 8

1 4
MNNMNANUIN V-4 mmwumuummufwmﬂﬁ@uﬁﬂmﬁaummau N.#1. 2560

133



100,000

80,000

60,000

40,000

20,000

cell/l

June 2017
1 9,240
J 726 942 1,706 816 924 864 3,012
T T - —_— — -
Station 1 Station 2 Station 3 Station4 Station5 Station 6 Station7 Station 8

] J a
MNNIANUIN U-5 ﬂ')’]iJWU’]!Luu"UEN!LWﬁ\Tﬂﬂ@uﬁ"]fclula@uui;IU’lﬂu N.A. 2560

134



135

ind/1 June 2016
16,000

14,000 -
12,000 -
10,000 -
8,000 -
6,000 -
4,000 - 2,440

2,000 - 2
823 148 198 250 48 300 317

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 Station 8

] J o a
MNNIANUIN V-6 ﬂ')’]iJWU’]!Luu"UEN!LWﬁ\Tﬂﬁ@uﬁﬁ'ﬁﬂulaﬂuuqu']ﬂu N.fA. 2559

ind/1 September 2016

16,000 -
14,000
12,000 -
10,000

8,000

6,000

4,110
4,000
2,000~ 1,084
140 192 214 52 138 118
- T T T T — T T T T -_\
Station 1 Station2 Station3 Station4 Station5 Station6 Station7 Station 8

1 4 (L o
MNNMANUIN V-7 mmwumuuﬂlmufwmﬂ@lauﬁmimﬁauﬂumﬂu N.fA. 2559



136

ind/1 December 2016
16,000

14,000 -
12,000 -
10,000 -
8,000 -
6,000 -
4,000 -

2,000 -
666 126 154 102 110 286 142 602

o — 8| —  — e— — ==

Station 1  Station2 Station 3 Station4 Station 5 Station 6 Station7 Station 8

] J @ o
MNNIANUIN U-8 ‘ﬂ')'lll’ﬂu'llluu"l]'E]Q!L‘Wﬁ\?ﬂﬁ@uﬁﬁ'Tlulaﬁ]u‘ﬁu’]’lﬂu N.¢. 2559

ind/1 April 2017
16,000 -

14,000 -
12,000 -
10,000 -
8,000 -
6,000 -

4,000

2,000 - 960
490 206 208 166 146 390 356

o | mm m l l mm s

Station 1 Station2 Station 3 Station4 Station5 Station 6 Station7 Station 8

1 4 [IIEL
MNNANUIN V-9 mmwumuuﬂlmufwmﬂ@lauﬁﬁﬂmﬁaummﬂu N.¢1. 2560



137

ind/1 June 2017
16,000~ 14,644

14,000 -~
12,000
10,000 -
8,000 -
6,000 -
4,000

2,000 -
288 326 644 146 128 168 542
0 - [ — e || : : L — -_|

Station 1 Station 2 Station3 Station4 Station5 Station 6 Station7 Station 8

] J o a
MNNIANUIN VU-10 ﬂ')’lﬂJWU’l!Luu"U'ﬁN!LWﬁQﬂﬁ@uﬁﬁ'ﬁlclulaﬂuui;IU’lﬂu N.fA. 2560



138

cell/ml June 2016
1,400,000

1,200,000 1,104,174

1,000,000 - 949,487

800,000

556,286

600,000 464,063

400,000 — 307,386 299,504

I11lnn
T T T T T T

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 Station 8

1 a s a
MNNMANUIN VU-11 mm'ﬁmuuummmemmnmuimﬁauuqmﬂu W.f. 2559

cell/ml September 2016

1,400,000 -1 .277,277

1,200,000 -
1,000,000 - 916,339
800,000 723,532
577,500
600,000 -
344,548 367,199 406,055

400,000 - , 284,583
o I I I I

- — T T T T T T T

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 Station 8

1 a < [
MNMANUIN VU-12 ﬂ')'lllﬁu'l!!.uu"llENWTﬂllWﬁ\?ﬂﬂ@uiu!ﬁﬂuﬂUﬂWﬂu W.#1. 2559



139

1,400,000

1,200,000

1,000,000

800,000

600,000

400,000

200,000

cell/ml

251,367

December 2016

199,559 17547 204,613 211,631 215,846

IEEENENI]

885,954

455,837

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 Station 8

[l a J o
MNNANUIN U-13 ﬂ’mmumuwumwimmmﬂmuﬁlmﬁ@uﬁumﬂn W.fA. 2559

1,400,000
1,200,000
1,000,000
800,000
600,000
400,000

200,000

cell/ml

1,026,094

320,977

T T T T l T

369,224

April 2017

313,610

812,478

313,979 324,844

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 Station 8

1 a J
MNMANUIN U-14 mmwumuumﬂa‘wTﬂuwmﬂmauimﬁamwwu N.f. 2560



140

cell/ml June 2017
1,400,000 —

1,200,000 -
1,000,000 -
800,000 -

600,000 — 492,790
419,866

400,000 319,964
164,540 151,465
200,000 | 102,695 I 91,697 ’ 54.826
'm 0 BB m B .

Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 Station 7 Station 8

1 a s a
MNNANUIN U-15 mmwmuuummmemammuimﬁauuqmﬂu N.f. 2560



cell/l

June 2016

42,620

100,000
80,000 -
60,000 -
40,000
20,000 -
4,933
Station 1

35,933
27,067
20,875
9,150 9,500 9,937 I l
H B B B B B

Station2 Station 3 Station4 Station5 Station 6 Station7 Station 8

] J a
MNNIANUIN U-16 ﬂ'smwumuummuﬂuuwmﬂﬁau“lmﬁauuqmﬂu W.¢. 2559

cell/l September 2016
100,000 —
80,000 -
60,000 -
47,050
40,000 -
23,656
’ 5,533 5,178 5,717 2,817
o H = = = o
Station I ~ Station2 Station3 Station4 Station5 Station6 Station7 Station 8

1 4 v
MNMANUIN U-17 mmwumuummuﬂuuwmﬂmuimﬁauﬂuﬂwu W.#1. 2559

141



cell/l December 2016

100,000 -

80,000

60,000 -

40,000 -

1
20,000 - 6,830
3233 11,317
NOVRRCEE ; 3,950 I 5617 6,433
. 2w - : - : : | : -_\
Station 1 Station2 Station 3 Station4 Station5 Station 6 Station7 Station 8

' % o
MWNANUIN Y-18 ANUTHILLUYI Tutnasnaeu s usunau N.¢. 2559

100,000

80,000

60,000

40,000

20,000

cell

n April 2017

18,800 18817 2117

13,167 13,900 13,650 13,583
T T - T T T T T

Station 1 Station2 Station3 Station4 Station5 Station 6 Station7 Station 8

1 4
MNNMNANUIN V-19 mmwumuummuﬂuuwmﬂmuimﬁauwmﬂu W.f. 2560

142



100,000

80,000

60,000

40,000

20,000

cell/l

87,911

35,911

11,733 I
a8

June 2017

29,378

I 21,489
T T T

15,844

22,689

58,000

l

Station 1 Station 2 Station 3 Station4 Station 5 Station 6 Station7 Station 8

] J a
MNNIANUIN U-20 ﬂ'mmumuwumuﬂuuwmﬂﬂauimﬁauuqmﬂu N.A. 2560

143



144

53nasinendud) we. 2559
1YY
100 -
80 -
60 -
40 -
20 -
// -
0 - T T T T T T f
Jun-16  Juk16  Aug-16  Sep-16  Oct-16  Nov-16  Dec-16

so‘ v ~
MNAMANUIN ¥-21 Usuasinnnnuluruesningl w.e. 2559



MANHIN A

%
MnaInaou IunUeIns



146
-
(c)
-
®
.

@

J 4 aa d
MNNANUIN A-1 uwmﬂmuﬁwum"luTﬂmwmﬂmum%u Chlorophyta

(2 (h)

a INAINABUNYENA Coenochloris
b UNaIR@eUNRYANA Cosmarium
¢ UNASRADUNYANA Desmidium

d uwasnaeuNsena Eudorina

e UNAIRADUNYANA Staurastrum
fuwasn@euirana Ulorix

g UWasRaeUNsENa Euglena

h UWASSAOURYENA Lepocinclis

14
i WWaSnARUNTANA Phacus
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(b)

(d) (e)

(2) (h)

AMAMARUIN A2 unasnaeuTizvuia luTasuwadnneuAIsu Cyanophyta
uaza’iaﬁ”u Chromophyta
a UNOIRADUNRYANA Trachelomonas
b unassmeuNsEna Oscillatoria
¢ UNaIRABUNYANA Aphanocapsa
d uwasRaeuUNsana dphanothece
e UNAIRABUNYANA Spirulina
funaIsaoUNYana Ceratium
g UWaIRABUNYENA Peridinium
h UWASRADURYAN] Surirella

4
T UWINAOUNSENA Aulacoseira
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(2)

(h)

4 o o 1 @ @
MUMARUIN A-3 unasnaoudainnuvosluruoms Saviadnauns
a 14
a Tim‘mlmaqa Ascomorpha
a I'4
b Isalesana Keratella
a 14
¢ Istwlosena Polyarthra
Aa I'4 .
d Tiﬁllﬂ’ﬂiﬁf}ﬁ Testudinella
1 U 30' .o
e MBOUFAI11 (Copepod nauplii)
=} v I o
f I noAA ALY
g oo InInsnlds lag

Y
h 15134
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ANMARUIN A-4 N Iaunasnaou U5 J9rHIaanauns

L 1 o
TurenauraadiAgfe Autotrophic picoplankton @3ULEAAA TR Hetetrophic

picoplankton
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4 aa d
AINNANUIN A-5 u'liuuwa\iﬂ@]ﬂuﬂj"]fu Cyanophyta e Cyanophyceae

4 aa v
AMNNARUIN A-6 W1 TULNAINADUAITY Chromophyta AN1# Bacillariophyceae
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< aa d
MAMARNUIN A-7 U TUUNAINADUAITY Chromophyta AQ1¢ Dinophyceae

4 aa v
AMNNARUIN A-8 W1 TULNAINADUAITY Chlorophyta 7918 Chlorophyceae
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NWNAKNUIN A-9 uﬂu!lfwmﬂ@]’ﬂuﬂi}%uChlorophyta fAa1e Chlorophyceae



