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TOM TAT

Muc dich cta nghién ciru nay 1a didu tra sy da dang sinh hoc cta nhing loai vi khuan lam (VKL) nudc ngot
trong hai hd chtra & Pik Lak thudc ving Cao nguyén Viét Nam. 72 miu duoc thu tir hai hd trong khoang thoi
gian tir thing 5 nam 2019 dén thang 4 ndm 2020. Két qua diéu tra cho thay sy hién dién cia 33 loai VKL phan
bd trong 14 chi, 6 ho, 3 bd (Chroococcales, Oscillatoriales, Noctoscales). Trong do, bd Chroococcales wu thé
nhét véi 15 loai, chiém 45,5%, tiép dén 1a bo Oscillatoriales vai 12 loai, chiém 36,4%, con lai thanh phan loai it
nhét 14 bo Nostocales v6i 6 loai, chiém 18,1%. Microcystis 1a chi dai dién, v6i s6 lugng loai nhiéu nhét (10 loai),
Cylindrospermopsis raciborskii (soi thang) xuat hién quanh nam trong ca hai hd, 17 loi ¢6 tiém nang sinh doc
t6, trong d6 c6 4 loai (Cylindrospermopsis raciborskii, Raphidiopsis mediterranea, Aphanizomenon ovalisporum,
Planktolyngbya circumcreta) khong chi ¢é tiém ning sinh doc té ma con 1a loai xam lan.

Tir khéa: Pak Lak, doc to, ho chira, vi khuan lam, xam lan.

MO PAU

Hé sinh thai nwdc ngot [a mdi trwdng thich hop nhéat cho sy phat trién ctia VKL, dic biét 1a & cac vung nhiét dai,
noi c6 diéu kién thuan lgi nhat cho sw n& hoa clia VKL - mét hién twong déc trung bdi sy phat trién manh mé
cla cac smh vat nay trong nwéc. Sinh khéi cao clia ching khong chi la mot trong nhwng nguyén nhan chinh gay
ra van d& vé& mui va vi trong cac thé nwdc ngot, ma con gép phan vao cac van dé thdm my, gidm dich vu glal tri..
Nhiéu loai VKL con tao ra doc t6 gay tlr vong hodc bénh tat & cac sinh vat nwéc ngot, gia sltc va tham chi ca con
ngwdi (Michele et al., 2016; Soares et al., 2013). VKL nwédc ngot & Viét Nam da dwgc nghién ciru tlr nhivng
ndm 1960. Cac nghién clru ctia Cao Ngoc Phwong (1964), Phung Thi Nguyét Héng (1992), Dwong Bac Tién
(1996), da ghi nhan dwoc 205 nhém phan loai VKL tir nhitng viing mién khac nhau cta Viét Nam. Bén canh d6,
thanh phan loai cia nhém sinh vat nay clng dwoc tim théy trong cac khu hé thwe vat phu du nwéc ngot va nwéc
man tai Viét Nam (Nguyen et al., 2007).

Dak Lék la mot trong sb cac tinh nam trén dia ban Tay Nguyén va duoc xem 12 “Xir s& clia hé”. Ngudn nwéc mét
cung cép cho hoat ddng séng chi yéu duoc lay tir song, hd tw nhién va hdé chra. Hé théng hd nm day dong vai
trd quan trong trong ddm béo an toan nguon nwéc nham dap ng nhu ciu cho con ngwdi (cung cip nuwdc udng,
nwéc sinh hoat), phuc vu cho chan nuéi, tréng trot, nudi trdng thiy san, dac biét la trong nhirtng thang mua kho
han kéo dai (S& NN&PTNN D&k Lk, 2018). Birng trwdc tinh hinh bién ddi khi hau, DAk Lak dang phai déi dién
v&i nhirng s kién thoi tiét cuc doan nhw: mwa Ién trong mét thei gian ngén va khd han kéo dai khdc nghiét, didu
nay c6 thé dan dén thay ddi mwc nwéc va thdi gian lwu gitk nwéc trong hd. O viing ¢é lwong muwa giam, lwong
nwéc trong hé théng thiy sinh gidm va thdi gian lwu gitr nwde téng lén sé thic ddy qua trinh phu duwéng, dan dén
tang do duc, dd dan dién, d6 man, ndng dd dinh dwéng va sinh khéi thuc vat phu du, bao gdm ca VKL déc hai.
Tuy nhién, & nhirng nghién cuu trwéc day trong cac thuy vire nwdc ngot & Pak Lak chi yéu tap trung vao thanh
phan loai thwc vat phu du; méi quan hé gitra cac yéu té moi truo’ng va thanh phan loai thuc vat phu du, nhung cong
trinh nghién ctu vé& sw da dang sinh hoc céc loai VKL va doc té cla ching trong cac thiy vuc & Dak Lak con rat
han ché. Vi vay, nghién ctru vé& thanh phan loai VKL ¢ tiém ning sinh ddc té trong mét sé thiy vuc & Dak Lak la rat
can thiét. Bai bao nay trinh bay cac két qua xac dinh thanh phan loai vi khuin lam trong 2 hé chira EaNhai va Buén
Phong thuéc tinh D&k Lak.

NGUYEN LIEU VA PHUONG PHAP

Vi tri nghién ctru

Nghién ctru duwgc thwe hién tir thang 5/2919 ’dén 4/2020 tai H6 EaNhai (12°44'41", 108°11'53") va hd Budn
Phong (12°92'01", 108°16'24") thudc tinh Dak Lak. Vi tri thu mau dwoc lwa chon nhw trong Hinh 1.
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Hinh 1. Ban dé cac vj tri thu mau cta 2 hé chira thudc tinh Dak Lak

H6 EaNhai l1a hd chira nhan tao, cé ngudn gbc tlr mét ving triing ctia khu ring tw nhién. Téng dién tich hd
250 ha véi dién tich mat thoang la 200 ha, hd cé do sau trung binh 6 m, noi sau nhat vao muia mwa la 17 m. Dién
tich lwu vc 165 km2. H5 nhan nwéc tlr 1 con sudi nhd va nwéc mwa. HO c6 vai trd cung cip nwéc sinh hoat,
nwéc twdi, nudi trdng thuy san va du lich.

Hb6 Budn Phong 1a hd chira nhan tao, dung tich toan bo la 3,3 triéu m3, dién tich lwu viec 13 km2, hd c6 dd sau
trung binh 10 m, noi sau nhat vao mua muwa la 20 m. Hd nhan nudc tir 3 con sudi nhd va nwdc mwa, chi yéu
diing dé cung cap nuéc tudi va nhan nwéde thai sinh hoat, néng nghiép. Vao mua kho thwéong thay coé hién twong
n& hoa nwdc va cé6 mui.

Phwong phap nghién ctru

Ngoai thuc dia: Mau thuc vat phu du dwoc thu thap hang thang tai 6 vi tri thu mau EN1 (12°73'47", 108°19'98"),
EN2 (12°74'62", 108°19'76"), EN3 (12°75'69", 108°19'96"), BP1 (12°91'92", 108°16'23"), BP2 (12°92'37",
108°16'77"), BP3 (12°92'09", 108°16'92") tai hd Ea Nhai va hd Budn Phong (Hinh 1). Mau thu bang luéi vét sinh
vat phu du (phytoplankton) dwong kinh mét lwéi 20 pm va dwoc cb dinh ngay béng dung dich formol 4% (Sournia
A., 1978; Findlay va Kling, 2014). Mau dwoc thu tir thang 5/2019 dén thang 4/2020, tdng sb 72 mau luéi dwoc
thu thap trong suét thoi ky thu mau.

Trong phong thi nghiém: MAau tw nhién, mau ¢ dinh cling nhw mau nuéi tréng dwoc kiém tra dwdi kinh hién vi
quang hoc BX51 dwoc trang bi may hinh k§ thuat sd va phdn mém. Kich thwéc VKL dwoc do trén cd mau tw
nhién va mau c¢b dinh, do it nhat 20 14n trén mot dbi twong (Nguyen et al., 2007a). Phan lap theo phwong phap
tach t& bao don (Andersen, 2005) va nudi tréng trong moi trwéng Z8 co cai tién (Kotai, 1972). Xac dinh thanh
phan loai theo hé théng phan loai ctia Anagnostidis va Komarek (1985, 1988, 1990) va Komarek va Anagnostidis
(1986, 1989, 1999, 2005).

KET QUA VA THAO LUAN
Danh muc thanh phan loai VKL trong 2 hé nghién ctru

Két qua khao sat thanh phan loai VKL da ghi nhan dwoc 33 loai thudc 14 chi, 6 ho va 3 bd (Chroococcales,
Oscillatoriales, Noctoscales). Danh muc thanh phan loai VKL dwoc sép xép theo hé thdng phan loai clia Komarek
& Anagnostidis (1999, 2005) va dwoec trinh bay & bang 1. Tai hd EaNhai c6 18 loai (chiém 54,5% tdng sb loai), tat
ca cac loai déu cé mét tai 3 vi tri nghién clru (EN1, EN2 va EN3), trong d6 c6 10 loai tao déc té (chiém 62,5%
tdng s6 loai tao doc) tap trung chi yéu & bd Chroococcales (55,6%). O hd Budn Phong gdm 23 loai (chiém
69,7% tbng sb loai) va cé mét trong ca ba vi tri nghién ctru BP1, BP2 va BP3. Trong dé cé 13 loai tao ra doc tb
(chiém 75% tbng sb loai tao ddc) nhiéu hon hd EaNhai 3 loai va ciing tap trung chl yéu & bd Chroococcales
(46,2%). Tai khu virc nghién cu c6 9 loai phan bd trong 5 chi Microcystis, Cylindrospermopsis, Oscillatoria,
Aphanocapsa va Merismopedia hién dién trong ca hai hé (bang 1). Nhin chung khéng c6 sw khac biét dang ké
trong phan bd theo khong gian cuia cac loai VKL trong ca hai hd nghién clru, diéu nay phan anh tinh chat kha
ddng nhét clia mdi trwdng nwéc trong toan hd.
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Bang 1. Thanh phan loai VKL & hé EaNhai va hé Budn Phong tinh Dak Lak

H& EaNhai (EN)

H6 Buén phong (BP)

ST Tén khoa hec ENA EN2 | EN3 BP1 BP2 | BP3
BO CHROOCOCCALES
HO MERISMOPEDIACEAE
1 Aphanocapsa holsatic + + +
2 Merismopedia tenuissima + + +
3 Woronichinia compacta - - - + + +
4 Woronichinia naegeliana* - - - + + +
5 Snowella fennica - + + +
HO MICROCYSTACEAE
6 Microcystis aeruginosa*™ + + + + + +
7 Microcystis wesenbergii* + + + + + +
8 Microcystis botrys™ + + + + + +
9 Microcystis flos-aquae* + + + + + +
10 Microcystis panniformis* + + + + + +
11 Microcystis novacerkii - - - + + +
12 Microcystis cf natan - + + +
13 Microcystis viridis* + + + - - -
14 Microcystis sp1. - - - + + +
15 Microcystis sp2. - - - + + +
BO OSCILLATORIALES
HO OSCILLATORIACEAE
16 Lyngbya sp. - - -
17 Oscillatoria limosa* + + +
18 Oscillatoria sancta - - - + + +
19 Oscillatoria sp1. - - - + + +
20 Oscillatoria sp2. + + + - - -
HO PHORMIDIACEAE
21 Phormidium willei - - R
22 Phormidium acticulatum - - -
HO PSEUDANABAENACEAE
23 Planktolyngbya brevicellularis + + + - - -
24 Planktolyngbya circumcreta™ - - -
25 Planktolyngbya limnetica* - - -
26 Pseudanabaena minima + + - - -
27 Pseudanabaena mucicola* + + - - -
BO NOSTOCALES
HO NOSTOCACEAE
28 Anabaena viguieri* - - - + + +
29 Anabaena circinalis™ - - - + + +
30 Aphanizomenon ovalisporum* - - - + + +
31 Cylindrospermopsis raciborskii* + + + + + +
32 Raphidiopsis mediterranea* + + + - - -
33 Raphidiopsis curvata* + + +

Ghi chi: Déu +: Xuét hién; déu - : Khéng xuét hién,

Trong sb 33 loai VKL ghi nhén dwoc, bé Chroococcales bao gdm nhirng loai dang don bao, tap doan cé 2 ho
(chiém 33,3% tong sb6 ho), 5 chi (chiém 35,7% téng sb chi) va 15 loai (chiém 45,5% téng sb loai). Tiép dén la bo
Oscillatoriales bao gdm nhirng loai dang soi, khdng co té bao di hinh c6 3 ho (chiém 50%), 5 chi (chiém 35,7%),
12 loai (chiém 36,4%); bd Nostocales gdm nhirng loai dang soi, cé t& bao di hinh cé 1 ho (chiém 18,1%), 4 chi
(chlem 28,6%), 6 loai (chiém 18,1%) (bang 2, hinh 2). Nhw vay, b Chroococcales va b Oscillatoriales doéng
chiém wu thé v&i sé lwang ho, chi, loai xap xi bang nhau, bd Nostocales c6 sé luwong ho, chi, loai thap nhét. Ty 1&
nay hoan toan phu hop véi nghlen clu & hd DAu Tiéng khi hai bd Chroococcales (chlem 35 7%) va
Oscillatoriales (chiém 40,5 %) déng chiém wu thé, trong khi d6 bd Nostocales (23,8%) thdp nhat ca vé sb lvgng

ho, chi, loai (Pham et al., 2017).

dau
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Hinh 2. Ty I&é phan trdm sé loai theo cac bé trong hai hd nghién ctru

Bang 2. C4u trac thanh phan ho, chi, loai ctia cac bd VKL trong hai hé nghién ciru

Chroococcales Oscillatoriales Nostocales N .
Bo ~ ~ — Tong so
S6 lvgng % SO lvgng % SO lvgng %
Ho 2 33,3 3 50 1 18,1 6
Chi 5 35,7 5 35,7 4 28,6 14
Loai 15 455 12 36,4 6 18,1 33

Ti 1é phén tram twong dbéi ctia cac chi VKL trong khu vic nghién cu la Microcystis 30,3%, Oscillatoria 12,1%,
Planktolyngbya 9,1%, cac chi nhw Anabaena, Raphidiopsis, Pseudanabaena, Phormidium, Woronichinia mdi chi
chiém 6,1% va cac chi con lai nhw Aphanizomenon, Cylindrospermopsis, Lyngbya, Snowella, Merismopedia,
Aphanocapsa mi chi chiém 3,0%, trong dé nhirng loai thudc chi Microcystis, Oscillatoria la thanh phén chinh cta
quan xa VKL (hinh 3). K&t qua nay hoan toan phu hop v&i nhitng nghién cu clia mét sb tac gia trong va ngoai
nwéc khi thdy rdng Microcystis va Oscillatoria |a hai chi chiém wu thé trong cac thé nwéc ho nghién ciru (Andrew
et al., 2018; Nguyen et al., 2007; Pham et al., 2017; Kién et al., 2017). Sw chiém wu thé cla nhirng chi nay trong
cac thé nwédc cé thé vi trong nhivtng hd néng, phi duéng thwerng dwoc trdi béi nhiktng nhém VKL khong cé kha
néng cb dinh Nito' (Nito trong hé khéng gidi han), déc biét la bd Chroococcales va bod Osillatoriales bao gdm chi
Microcystis va Oscillatoria (Havens et al., 2003). Trai lai, déi v&i nhivng hd pht dwéng phan ting, cé d6 sau trung
binh lai dwgc dac trwng béi nhirtng nhém VKL ¢6 kha ndng cb dinh Nito nhw Anabaena va Aphanizomenon (Paerl
et al., 2001).

u Microcystis

m Oscillatoria

= Planktolyngbya

= Anabaena

u Raphidiopsis

= Pseudanabaena

= Phormidium

u Woranichini
Aphanizomenon

= Cylindrospermopsis

= Lyngbya
Snowella
Merismopedia
Aphanocapsa

Hinh 3. Ty I& phan trdm s loai trong cac chi VKL & 2 hé nghién ciru

Khi so sanh v&i cac nghién ciru vé thanh phan loai VKL trong mot so thay virc da dwoc cong b, két qua khao sat
cho thay sé lvgng loai VKL trong khu vire nghién ctru nhiéu hon sé lweng loai VKL dwgc ghi nhan tai ba hé chira
& Cao nguyén Lam Vién tinh Lam Déng (26 loai) (Tinh, 2017), hai hd chra & Dak Lak (hd Easoup + hd Dakmyl -
29 loai) (Thwong, 2010) va 45 hd chiva & Sri Lankan (13 loai) (Senanayake et al., 2017) nhuwng it hon dang ké so
véi hd Dau Tléng 42 loai, hé Hoan Kiém — 55 |oai, h6 Tri An — 59 loai. Bén canh d6, hau hét VKL trong khu vic
sbng trdi ndi, mot sb it loai khac cé dac diém sbng day (Lyngbya sp., Oscillatoria sp1., Oscillatoria sp2.,
Phormidium willei, Pseudana-baena minima) hodc vira sbéng trdi ndi vira song day (Oscillatoria limosa,
Oscillatoria sancta, Phormidium acticulatum). Nhin chung, cac dac diém néu trén ctia VKL tlr hai hé nghién ctru
kha gidéng so vé&i cac dic diém twong tw ctia VKL tir hd Tri An, hd Dau Tiéng va mét sé thdy vwc & Hué (Nguyen
et al., 2007; Dao et al., 2010; Pham et al., 2017).
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Cac loai VKL c6 tiém ning san sinh ra doc t6é

Tai hai hd nghién clru da xéc dinh dwoc 17 loai VKL (chiém 51,5% téng sb loai) phan bé trong 9 chi nam trong
danh muc céc loai c6 kha nang san sinh déc t6 va dwoc trinh bay trong bang 2. Trong dé chi Microcystis,
Pseudanabaena, Woronichinia tao ra doc td gan; chi Anabaena, Oscillatoria, Planktolyngbya thudng tao ra doc t6
gan va doc té than kinh; chi Aphanizomenon, Cylindrospermopsis, Raphidiopsis tao ra déc t6 té bao va doc té
than kinh (Kim et al., 2014). Két qua cho thay rang, sé lugng VKL doc trong khu virc nghién ciru la rat cao chiém
hon 50% téng s6 loai. Ty I& nay cao hon nhiéu so véi 3 hd chira & cao nguyén Lam Vién (chiém 30,8% tong sé
loai), hai hd chira (hd Easoup + hé Dakmyl) & Dak Lk (chiém 34,6% téng S0 loai). Diéu nay cho thay nguy co 6
nhiém ddc t6 cling nhw tidm nang rdi ro vé& van dé strc khoe khi st dung ngudn nwéc noi day la rat 1on.

Bang 2. Thanh phan loai VKL cé tiém ning san sinh ra déc té6 & hd EaNhai va hé Buén Phong

Tén loai Hé EaNhai (EN) Hé Buén phong (BP)
Mua mwa Mua kho Mua mwa Mua kho
Woronichinia naegeliana - - - +
Microcystis aeruginosa - + + +
Microcystis wesenbergii - + + +
Microcystis botrys - + + +
Microcystis flos-aquae - + + +
Microcystis panniformis - + + +
Microcystis viridis - + - -
Oscillatoria limosa - + - +
Planktolyngbya circumcreta - - + +
Planktolyngbya limnetica - - + +
Pseudanabaena mucicola - + - -
Anabaena viguieri - - + +
Anabaena circinalis - - - +
Aphanizomenon ovalisporum™* - - - +
Cylindrospermopsis raciborskii** + + + +
Raphidiopsis mediterranea™* + - - -
Raphidiopsis curvata + - - -

Ghi chu: DAu +: Xudt hién; déu - : Khong xuét hién, déu **: Loai xam I14n va c6 tiém nang sinh déc t6

HAu hét cac loai VKL ddc trong hai hd nghién ctu chi xuét hién vao nhitng thang mia mwa ho&c nhirng thang
mua khé ctia ndm, chi riéng Cylindrospermopsis raciborskii va mot sb loai thudc chi Microcystis xuét hién xuyén
sudt trong tat ca cac thang clia ndm (bang 2).Tai hd Budn Phong Cylindrospermopsis raciborskii ddng xuét hién
véi Microcystis ssp. trong subt thoi ky nghién clru, két qua nay hoan toan phu hop véi nghién ctru ciia mot sb tac
gia khi ho cho réng sw ddng troi nay co 18 do kha nang tw diéu chinh vi tri cGia minh trong c6t nuwéc va ching cé
moi trwdng séng gbi chdng Ién nhau (Soares et al., 2013; Moura et al., 2015). Trai v&i két qua trén c6 mot sb
nghién ctru cho réng Cylindrospermopsis raciborskii ddng trdi hodc déng xuét hién véi Lyngbya, planktolyngbya
va Planktothrix, trong khi d6 Microcystis thi déng troi hodc ddng xuét hién v&i nhitng loai thudc cing mét chi va
chi Sphaerocavum (Soares et al., 2013). Tham chi, mot sb tac gia tim thdy sinh khéi cta chi Microcystis da
thay thé sinh khdi cta chi Cylindrospermopsis trong mét vai hé sinh thai nwéc (Marinho et al., 2002; Crossetti et
al., 2008).

Tai hd EaNhai Cylindrospermopsis raciborskii n& hoa quanh ndm, sw né hoa quanh ndm cla loai nay ciing dwoc
bét gép trong mét s6 hd chiva & viing nhiét ddi, didu nay cé 18 do Cylindrospermopsis raciborskii cé nhu cau anh
sang thap, khoang chiu dwng nhiét dd I&n, chién lwoc s dung nito linh dong, kha nang hap thu va dw tri
photpho cao hay néi cach khac ching co bién d6 sinh thai rong noi nhitng yéu té méi trweng chi chét (Soares et
al., 2013; Michele et al., 2016). Kém theo d6 la kha nang tao doc té nhw chat cdm nhiém, séng cach tang nuéc
mat 2-3 m va kha nang tao bao t& nghi dwdi cwdng d6 anh sang cao (Senanayake et al., 2017). Trong khi dé
nhirng loai thudc chi Microcystis chi xut hién vao nhitng thang mua khd va cling 1a mia né hoa phd bién cia
ching. Mot sb tac gid cho rdng kha ndng chiu dwng cwdng dd anh sang cao va kha ndng chiu dwoc didu kién
phan tAng da Gng hd nhitng loai Microcystis ssp. troi trong subt nhitng thang mua hé (Soares et al., 2013).
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Hinh 4. Cac loai VKL c6 tiém ning tao ra déc t6 trong hai hé nghién ctru
a. Microcystis wesenbergii; b. Microcystis botrys; c. Microcystis panniformis; d. Microcystis aeruginosa;
e. Anabaena circinalis; f. Microcystis flosaquae; g. Cylindrospermopsis raciborskii; h va i. Raphidiopsis curvata;
k. Woronichinia naegeliana; | va m. Aphanizomenon ovalisporum. Thuéc 10 um.

KET LUAN

Két qua diéu tra thanh phan loai VKL & hai hd, ghi nhan dwoc 33 loai phan bd trong 14 chi, 6 ho va 3 bo
(Chroococcales, Oscillatoriales, Noctoscales). Trong d6, bé Chroococcales wu thé nhat véi 15 loai chiém 45,5%,
tiép dén la bo Oscillatoriales v&i 12 loai chiém 36,4%, con lai thanh phan loai it nhat 14 bod Nostocales véi 6 loai
chiém 18,1%. Hau hét cac loai VKL sbng tréi ndi, mot sb loai sbng bam & nén day hodc vira sbng tréi ndi vira
sbng day. Trong tat cad cac chi thi Microcystis 1a chi dai dién v&i sbé lwong loai nhidu nhat (10 loai),
Cylindrospermopsis raciborskii (soi th&ng) xuét hién quanh nam trong ca hai hd. 17 loai c¢é tiém nang sinh doc tb,
trong d6 co6 4 loai (Cylindrospermopsis raciborskii, Raphidiopsis mediterranea, Aphanizomenon ovalisporum,
Planktolyngbya circumcreta) khéng chi co tiém n&ng sinh ddc t6 ma con la loai xam lan.
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CYANOBACTERIAL COMPOSITION IN EANHAI AND BUON PHONG
RESERVOIRS IN DAKLAK
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SUMMARY

The purpose of this study is to investigate the biodiversity of cyanobacterial composition in two reservoirs in
Dak Lak, which is located in Central Highlands of Vietnam. 72 samples were collected from two lakes in the
period from May 2019 to April 2020. The results show that 33 species of cyanobacteria in 14 generas, 8 families,
3 orders (Chroococcales, Oscillatoriales, Noctoscales) were identified. The Chroococcales was the most
dominant species, accounting for 45.5%, with 15 species; followed by 12 species of the Oscillatoriales
occupying 36.4%. The Nostocales was the last order with 6 species, occupying 18.1%. Microcystis is a
representative genus with the largest number of species (10 species), Cylindrospermopsis raciborskii (straight
strands) appears year-round in both lakes, 17 species have the potential to produce toxins, four of which
(Cylindrospermopsis raciborskii, Raphidiopsis mediter-ranea, Aphanizomenon ovalisporum, Planktolyngbya
circumcreta) not only produce cyanotoxins but also are the invasive species.

Keywords: Dak Lak, reservoirs, toxin, cyanobacteria, invasive.
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