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Ry E DA FEO rRNAB A ST (rDNA) Z S (E &R FL300 copies/mLid/K) TEEMICHL T
X D EBEPCRIEIZ L VKT OB XMW, aeruginosa® e % JiE LT,

W7 27 7 b A K DT O — R A E R JE & PCIR L E RNLRIEIZ L0 BARSA: T TRl
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FOEMO—REEEZHEE LT,
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c. bCROLEKEADONIBE L HAL 7 oa 7 4 V&EHTZ D O—IKAFE O IR % Ryther and
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BWHEREE ORIT O 72012 FAKR P DHOKEHE, BB (TR LER) (MW7 77 b,
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(m) (m) (C) (mg L) (mg LY B (pgl™ L)

7v=arurBk 3.1 1.7 28.3 7.2 0.21  0.006 ND 0.18 0.8
7 = A 1 HU 6.8 1.2 30.6 83 0.72  0.039 4.2 ND 4.0
Z LA LA 11.8 1.9 28.1 80  0.38 0.017 2.7 ND 2.7
J VNN 4 3.0 28.9 9.1 0.26  0.006 1.4 0.04 2.0
F A 7 ANN 25. 1 3.5 26.6 8.0  0.11  0.002 ND ND 3.9
F 5 NU 13.3 2.9 29.0 8.6  0.37 0.008 2.2 0. 02 3.2
YUy h—rSI 158 4.0 29.0 7.7  0.18  0.004 ND 0. 04 2.3
AR Z % FUB 10.7 2.2 28.3 83  0.32 0.009 2.5 ND 4.2
Ry LH e TS 4.0 0.5 28.8 7.4  0.64 0.064 1.5 0. 35 5.6
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TTEHRON o, ZOXI R LYy T E X AT KR E OO Y COFEENCET 5 &
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mlh) , ZOD, ELELTWDEEELZRET 57208 THRILL /2l KIZS0VT16S rDNAY
— =R E B s a— T EIT o, FORE. ZOMKRBHTIX Dol ichospermum
(Anabaena) circinalis F i1-1XDolichospermum (Anabaena) affinisiZTHOEMNESL TS
e gmols (K(1)-12) , WEIIEMEE (anatoxin—a) AEENEENLTVDL I LD,

M. aeruginosa® H T ZHOHAHFBBOWEBPUC L HZMIT TV BEOH DL Z LRRBINT,

10°
— LA
T ﬁ}
— =1
E _ . _
4 UB
E 10 N ““u\‘
3 ~ o
E(:( 108 \/_/ MM
< 1o —_ = B
QL MH
10 MU
—_—T5

123 4567891011121 23 456 78 51011121 23 45
(2012) (2013) (2014)

B (1)-10. & Afp/kih - W (BXE) 805378 %27 0 AREEL

107
— FAIDOHFHE
o 08 fFmmmmm e e -
£
w
Q2
a 108 |
o
S
%
zZ
Q i ] I
102 : : -

M(D-11. FARROKRFEB LA TOI 7 0% 2T 4 R KRE
A TT A a B ENRBBMSNDRE LB TR L,



4D-1202-12

EL‘IZOS 168-11 TonreSap
120516-16 TonreSap
120516-12 TonreSap
b—lL 120516-13 TorreSap
— 120516-20 TonreSap
120516-6 TonreSap
¥| - 120516-1 TonreSap
305\ 120516-8 TonreSap
1205169 TonreSap
Dolichospermum{Anabaena) circinalis AWT205B 168
Dolichospermum{Anabaena) affinis NIES-40
Dolichospermum{Anabaena) affinis
120516-3 TonreSap
120516-5 TonreSap
120516-7 TonreSap
Dolichospermum{Anabaena) circinalis NIES41
120518-2 TonreSap
Dolichospermum({Anabaena) solitaria NIES-78
Dolichospermum{Anabaena) planctonica NIES-815
Aphanizomenon flos-aquaeNIES81
68 Dolichospermum{Anabaena) lemmermanni TAC437
~—— Dolichospermum{Anabsena) flos-aquaeNIES-73
Dolichospermum(Anabaena) flos-aquae LMECYA 185
Microcystis aeruginosa NIES-604
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PR L72E 2, BREMCOEATZ N Yy FWNIET A 22T DM aeruginosal’ & i
JEWCHFIET D Z ENRENTN, BRELET A IOFAICONTOREGEE LV FEMICHRHNT S
T2, TRTOBERICK L CPCRIEIEZ 1T Z E N TEIBMBEHAO 77 4 ~— %% L, B
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TH kN % — > idvon Bertalanffy Tt & L7228, MEMER O E 21X b e o7z, [FFET
X, BIEA R A 3-4n% (BIHY A4 X2 K400 mmEL ) | BHHIEH. nemurus & [FAIERICRN = E B 2 6
i, £z, YV =0 X LABLOLA VAR T LI 2 OHEM - REKCARORELHK AT L Z
A, BiIETIEHmEE bRESN o7 —FH T, AVJIARBTOLOLIEREL 2R 5 b MO LR
WOHAM - KRB RESNTZ, ZOFRP»D, YV U b= XA mEOMHMAITAERL T
b O EHEINT, 2, ER2FEEIIHNC, YV U X ATOREERENRETH
% = > FtClupeichthys aesarnensis® H A H f#g 2Bl 75 2 L1k, REORKE ¥ — v &
BLEMEZHE, FLAEAMBROBEZE L CTEBEICET MR A G2, ZOKR, FEOHFMIT
RETHRSy ALHEE S, B A XIXEESS-40mmT, ZIEEEBEHE L TWEH0EEX LR
7=

[%— 17— K]
TERAGE, b, R, R,

1. IItdiz

A3 IR D # NI L D EROKMA, FrichlFfaoARBRENKESELL, Zhb
ODBFRBICKREREELE 2B AN DD, SHICHEMBAZHMCEAIN TN A (AT 4
ZET. 77UV L FwX7E) ORRKBE~OBRE - EFICLY, HERAODEREDIKT H



4D-1202-26

DWVEBBEHSEREOER Tzl S 9B b Tn o,

O LEERNG, A3 VAR T, ERAEOHEM, +72bbEFEE Ml L O#MICH
TOMEOLEENBIIER SN TE, L2, 2BLHEOLEICHET 2 ITEEICHRE S
NTWns b0, Gfke FHICET S &5 RAERBNILIZOWTIIRENTH Y | FriZiLE
DR LRVELEERESERICONTIE, ZORMBIHABICET 28K L b, EHEHZ
AERERR A R OISO THETH 5,

2. WA/

PTTF—=2TIE, AW INZES T RA 2 A)IOERBIZHE T 6N ) v h—
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chrysophekadionT>40 cmE HEE SN2, BB DOETFNICEIAREREORERLLEBOL LAEPES &,
A 2D RIEW T Hemibagrus nemurusT 2 — 3 k. Labeo chrysophekadionT 3 -4k L HEE S L7z,

(3) LAVIIAKRICET DHMBDHT

SHAEMET, UV v =X AT ERD 25 (Hemibagrus nemurus 3 L NLabeo
chrysophekadion) \ZOW T, BAITHAFREINTEPHMAT B LRI hoT, 2D L
NE, FIFKITIEZN D 2FITEML TW WA gEERAEWEE XN D, —J7, [FIFKHHR
MAT DL (A2 )IK) COMBERETIEEOBRAIIIMZ, BAFEICHbl-s THADH
BLTEY, Bl YA (0+%) IS TWnD, Le-> T, 2MOBIHIERIIS L <
EZEORFEUTEH L WD EHEIND,

VU UM AFAREMIOESL (M7 T~ 12K | —RAESEM ST b
DAEEGLRENTH D, LrL—FHT, BliifasxsZOMmEZRR/NIANERL, ZOHEHEC
KXo THERR EORBEIE NIZBRICEL TWDAEEERH D, BE. ¥ A KERITERED
BRI A BRI R AT KM & SR KIS R OB S Buk 217> TWbH 2, EFRoBHIZ LY
Hemibagrus nemurus & Labeo chrysophekadion® 2 FEIZBI L CIX., T LG Er/K h o &R E1E
WCHEGELTWRWAREEREY (K(2)-12) , 612, FICHAT S 7 v RA 7 AT T
BB R T Y . AEAFE)NCH ELEILTH, BELRET 2 I ARERERE THD &
Exoihd,

[Eﬁﬁibrhéﬁm\

Sirindhorniif
2R EKB(?)

SHTNEABERICE

Uiﬁiﬁﬂlﬁﬁ J:[E = Labeo & Hemibagrus
| MD40-100mmSLHER
LabeoXHemibagrusZ e
DEMF ¥/ BN Sirindhornj i~ %N
Z2fE DM AT
FmE®?
R - I]\%?jﬁoﬁd)ﬁﬂ BEL E;J Bl
ELTH 29 SEER/DEmI-
i I { T ez L }

[¥(2)-12.  Hemibagrus nemurus$ & UfLabeo chrysophekadion ® Hf £& 53 47 12 BE 3~ 5 (i 7



4D-1202-32
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T, N ERKAERRDZBIEIN, 2O E2EBETIHRICKALLZEEDR 2 EOM 72
FHLRONDILDOD, AFENBVWHEBMEEZESZ LN RENTE, £/, TV LEbh SRR
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Henicorhynchus lobatus
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LCTRERIZHDTE D A a0 2 ABRFIZ K 2R Wi b O #ETTIR I & AT L U ClERE A~ DB D
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(O: H siamensis, @: H lobatus)

WK OMg, Mn, Zn, Sr, Ba (%fCalkbk) 13yl (MIkR]) CTHEEREVWADHY ., T 5550
FEHOTZHEIZHRBEE N BIX, A3 T (ORJE) T100%, L )ITI8%, H AJIITI0% e &,
FEFICEWNVEEENGEONT (ROG)-1) . —FH, BFAREDOILHE TIIMg, Mn, Sr, Bad 4 LHD
B (Hulge) MR, b DmEEERE LRI EUL T 21 D 81%H i KT,
LU (T1%) . MLy A (64%) L IEERTHDLHRRERINILILNE o1, DFEV HADTT
FHERIZT 20 LA U VOREW)I A2 HEET D8I, WK SHEBIT 51F EidmEm < e b
o7 (F®)-2) . BFARBOILEICLDHBEHBEED 5> 5, FHIHBIEE (LDFL) L 52451
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LDF2
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INEY, BACEBLUEMETROHIMHOEN (2 b7 2 M) [FSrTibBEHFICEN, K
W TCMnE 72BaM BV R K E N ST Z LN D,
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H 4. 0 27 0 0 l 2
LN 1 0 53 0 Q 0
+a)l| 0 2 0 10 2 0
b LYo S 2 2 2 3 4 1
A 3L iR 0 0 0 0 0 23
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2) Ll 6 2db 5 HuIsHE Tld, BELEOKRKE BN RE I RRD,

3) hTH AL (6) o, HERAE (0130 mm) OEETHHICHEL S, BT oSr
EBaDBEEANFTEAERL, ZT7 7D VEHHANTEE LTS, £ LoD S a >
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ZOHFLNENSFEED T 100kniE E DO (K (3)-2) 1Z1E, BEICHEMEH O & 5355 b @ik
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DR E L EEFEEEZ RS, MRS IEKG) 2280z &,

(3) bvAY=)v (H lobatus) DEIHEE X AT X BEE
WIZ R YR X LERTEHME D CRKREICHEEIND L) 1FEO ML A U= /VH lobatusiZ
DONTHRLNIENEARDOIR & ¥ LB OEEICOWTHNTT D, A2 )RR (K(3)-2&5
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M) 272 ((3)-6) . ZNOLDOHMATHERINIEARFEDOSr-BaZm 7 7 A /LB TFOZ
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(1) St—Ba”' & 7 7 A L3OO S THEEL L 7=,
(2)ANHA LT OSr-BaDEICHI S TEWA R W (F T 7o AHI; Pillai’s trace = 0.190,
F4, 28 =0.733, p>0.05) ,
(3) L2l SEATHAT QRRIIC X > CHRE I N-8T) OSr-Bafid, ThZ O HisOKE
FRBLCHRZE S (F7 70 0@ ; Pillai’s trace = 0.811, Fu, 28 = 4.779, p = 0.005) .
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[Abstract]
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To help achieve a balance between the losses and gains of ecological services,
specifically fisheries production, through dam development and associated construction of
reservoirs in the Mekong River basin was the objective of this study. We monitored 9
large water bodies of reservoirs and lakes for limnological and biological parameters such
as nutrients, primary productivity, harmful algae, fish production, and foodweb structure.
Growth, reproduction, and migration of commercially important fish species were also
investigated. Furthermore, computer simulation assessed the impacts of damming in the
river.

Phosphorus cycling differed between reservoirs and lakes. Sediment phosphorus
changed from organic to inorganic forms toward a deeper pelagic environment in
reservoirs. However, an inorganic phosphorus concentration in the shallow but extremely
large natural lake, the Tonle Sap Great Lake, was uniformly high in the lake due to its
constant supply from riparian villages and the mixing of lake water by the wind.

We detected Microcystis aeruginosa in some water bodies. The algae increased
exponentially with an increase in TP, implying a risk of their blooms, given an expected
economic growth and increase in nutrient levels.

Primary productivity was positively correlated with TP in all water bodies but
Tonle Sap where primary productivity is severely limited by the high concentration of
suspended solids. A positive correlation also existed between the primary productivity and
fish yield except for this lake. Despite low primary productivity, the Tonle Sap has much
higher fish yield than expected. This may be attributable to allochthonous carbon input
from floodplains, which was corroborated by a C/N isotope ratio analysis of foodweb.
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Reservoir fisheries may not be sustained through the conventional aquaculture
practices of stocking fingerlings of common indigenous species such as Hemibagrus
nemurus and Labeo chrysophekadion. Despite intensive stocking and our sampling effort,
adults of the species had never been observed in the oligotrophic Sirindhorn Reservoir
likely due to their slow growth together with the lack of food or suitable spawning
grounds.

Otolith microchemistry of Henicorhynchus siamensis and H. lobatus indicated that
the species in a fragmented tributary by irrigation dams has been constrained from
migrating from/to the Mekong mainstem. The species currently migrate extensively
through a proposed construction site of the controversial Dong Sahong Dam in Laos.
However, computer simulation suggested non-migratory species may be impacted more
severely by damming than migratory species. Dams may result in increase or decrease in
fish biomass depending on feeding habit of the species.



