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Vi khuan lam (VKL) c6 mit & hiu hét cac diéu kién méi trudong trén Trai dat. Trong thiy
vuc, VKL giit vai trd quan trong va c6 anh hudng dang ké dén nhitng quan x4 sinh vat khac, dic
bi¢t khi VKL bung phat (Chorus & Bartram, 1999). VKL va sy bung phat cua ching trong tu
nhién 12 mbi quan ngai cia con ngudi vi kha ning gay hai cia ching. Trong nhitng nim gan
day, sy phu dudng cua cac thuy vuc néi dia cung voi bién doi khi hau la nguyén nhan hi¢n
tugng né hoa ciia VKL ngay cang mg rong vé dién tich va gia ting vé quy mo trén toan cau
(Paerl va Huisman, 2009).

Sy phét trién cua VKL bi chi phdi boi nhiéu yéu té méi truong nhu cudng do 4nh sang, nhiét
d6, d6 trong, ham lugng cac chét dinh dudng va cac yéu té sinh hoc trong thuy virc (Chorus &
Bartram, 1999). Viéc nghién ciu qué trinh phat trién cua cac loai VKL, dac biét 1a nhitng loai
c6 kha ning tiét doc t6 rat co y nghia thuc té va dang dugce quan tim hang diu. Anh huéng cua
nhiét do nuoc va ti 1& nito/phospho 1én sy uu thé caa VKL & hd St. George mién dong Canada
da duoc McQueen va Lean (1987) khao sat ciing cho thay khi nhiét d6 nudc trén 21°C va ty 1€
tong nito vo co/tdng phospho thap hon 5:1, thi kha ning xay ra su né hoa ciia VKL Ia rat cao.
Nhin chung, nghién ctu su phét trién cua VKL trude day chu yéu 1a & VKL c6 ngudn gbc on
d6i hoac chi pho bién, tap doan, Microcystis. Su phét trién cua cac chung, loai VKL dang soi va
c6 ngudn goc nhiét déi cho dén nay van chua duogc hiéu biét day du. Bong thoi, nghién ciu vé
su phat trién cua VKL c6 ngudn goc Viét Nam trong diéu kién phong thi nghiém cho dén nay
van chua c6 cong bd. Muc dich cua dé tai nay 1a (1) khao st sy phat trién cua 4 chung VKL
gom Pseudanabaena mucicola, Planktothrix sp., Cylindrospermopsis curvispora va C.
raciborskii dugc phan 1ap tir thuy vuc cua Viét Nam, & diéu kién phong thi nghiém (2) va buéc
dau tim kiém mdi lién hé giira nhiét do vai ty 18 phaét trién, giira kich thudc té bao vai tinh trang
tang truong cua tieng chung VKL.

I. PHUONG PHAP NGHIEN CUU
1. Poi twong thi nghiém

Bén chiing VKL sir dung cho thi nghiém duoc lay tir nguon VKL phan 1ap sin ¢ phong thi
nghiém Doc hoc Méi truong, Vién Mai truong va Tai nguyén, Pai hoc Quéc gia Thanh phd HO
Chi Minh, gdm cac chang: Pseudanabaena mucicola, Planktothrix sp., Cylindrospermopsis
curvispora va C. Raciborskii (hinh 1). Trong d6 chung C. curvispora phan lap tir mot ao nugc
ven dudng Nguyén Vin Linh, Quan 7, TP. HCM, ba chung con lai duoc phan lap tir ho Dau
Tiéng, thudc tinh Tay Ninh.

2. Thiét ké thi nghiém

Nubi riéng l¢é tung chung VKL béqg moi treong Z8 (Kotai, 1972) trong binh thuy tinh ¢ 3
nhiét d6 20, 25 va 28°C. Mat do ban dau cua ting chang la C. raciborskii 6.045 soi/mL (tuong
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duong 6,1 mg trong lugng tuoi/L), C. curvispora 52.154 sgi/mL (21,8 mg/L), Planktothrix sp.
2.932 soi/mL (4,5 mg/L), va P. mucicola 266.708 soi/mL (4,3mg/L). Tong cong c6 9 binh (3
binh/ nhiét d6 x 3 muc nhiét d0) dugc chuan bi cho tung chung VKL (bang 1).

\
\J \
A \ 7
Hinh 1: B6n chiing VKL sir dung cho thi nghiém (A) Cylindrospermopsis raciborskii, (B) C.
curvispora, (C) Pseudanabeana mucicola, (D) Planktothrix sp.

Badng 1
Tom tit thiét ké thi nghiém véi VKL

Chiing VKL Nhiét do S6 lwong Tong sé Thé tich

nubi cay °C) binh/ nhiét dd lwong binh  miu/ binh
Planktothrix sp. 20, 25, 28 3 9 100 mL
Pseudanabeana mucicola 20, 25, 28 3 9 100 mL
Cylindrospermopsis curvispora 20, 25, 28 3 9 100 mL
C.raciborskii 20, 25, 28 3 9 100 mL

Theo ddi sy phat trién cua cac chung VKL trong 3 tuan, tinh dinh ky sinh khéi VKL 3
ngay/1 lan. Cuong d6 anh sang budng nudi khoang 1.500 Lux, di cho sy phét trién binh thuong
cuia cac ching VKL (Wiedner va cs., 2002). Chu ky sang téi 12:12 duoc giir on dinh bang dong
hd ty dong diéu chinh. Mau duoc nudi trong diéu kién tinh va lc nhe 1 1an/ngay.

3. Tinh toan sinh khéi va sinh truwéng cia vi khuin lam

Dinh ky mdi 3 ngay, miu VKL trong cac binh nudi duoc xac dinh mat do bang budng dém
Sedgewick Rafter, kich thudc sgi VKL do trén kinh hién vi (Olympus, BX 51, két ndi voi may
chup anh ky thuat s6 DP71). Trudc khi dém, can lic déu binh nuoi dé VKL phan bé déu trong
binh, sau d6 dung micropipet hat 1,5 mL sinh khbi VKL cho vao 6ng eppendorf 2 mL. Nho
thém mot giot lugol trung tinh dé ¢ dinh mau. B6 sung 1,5 mL méi truong Z8 vio binh nudi dé
dam bao thé tich méi truong nudi khong thay dbi. Tong sb soi can dém ti thiéu ddi véi ting
chung 1a 400 soi. Chup hinh va do kich thudc tirng soi, tir do6 tinh kich thudc trung binh mét sei
(n > 30). Sinh khéi VKL duoc tinh toan dua vao thé tich hinh hoc cua té bao (Olrik va cs.,
1998). Két qua thu duoc s& duoc dung dé 1ap biéu dd duong cong ting truong cia VKL trong
21 ngay.
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Il. KET QUA NGHIEN CUU
1. Sw thay ddi kich thwéc ciia cac chiing VKL

Trong sudt qué trinh thi nghiém & ba diéu kién nhiét do khac nhau, kich thuéc cua cac soi
VKL c6 sy thay d6i khdng giéng nhau. Hai ching P. mucicola va C. curvispora hau nhu khong
thay doi vé chicu dai va duong kinh cuia soi. Doi voi P. mucicola, trung binh chiéu dai 14 8, 9 um,
chiéu rong 1a 1,5 pm. D6 voi C. curvispora trung binh chiéu dai va chiéu rong tuong ung la
18,9 pm va 3 um. Hai ching Planktothrix sp. va C. raciborskii git 6n dinh vé chiéu rong cua

soi, lan luot 14 3,4 va 3,9 um. Tuy nhién, su thay déi kich thu6c chiéu dai cua hai chung nay thi
khac nhau

Chu ky phét trién cua VKL ludn di kém véi sy phan chia té bao, mat do, kich thuéc soi VKL
sau c4c lan phan chia s& quyét dinh sinh khdi dat duoc ciing nhu ti 18 ting tredng ciia VKL. Dya
vao chiéu dai cua ting soi, c6 thé danh gia duoc tinh trang phét trién cia mot sb loai VKL. Su
thay ddi kich thuéc chiung VKL Planktothrix sp. va C. raciborskii ¢ diéu kién 20°C va 25°C la
gidng nhau. Vi chang Planktothrix sp., & diéu kién 25°C, soi dat chiéu dai trung binh 657,6 um
vao ngay thir 18, dai hon kha nhiéu so véi nudi & 28°C. Pay ciing la giai doan phat trién bung
phéat cua Planktothrix sp. Sau giai doan nay, kich thudc soi giam han va bat dau tan lui. Chiéu
dai cua Planktothrix sp va C. raciborskii thay doi trong sudt chu ky phét trién va c6 mdi twong
quan ty 18 thuan giita chidu dai va tinh trang phét trién, soi dai thé hién su phat trién tét va phan
anh diéu kién méi truong thuan loi cho sy sinh truong va phat trién caa ching

Su né hoa cua Planktothrix sp va C. raciborskii d& duoc ghi nhan kha nhiéu trong cac thuy
vuc & Viét Nam va trén thé gioi. Qua trinh nd hoa cua loai C. raciborskii ngudn gc Viét Nam
co tiét doc td ra moi truong (Nguyén Thi Thu Lién va cs., 2010). Xéac dinh kich thudc trung
binh 1a rat can thiét trong viéc theo dai va kiém soat su phét trién cua VKL dang soi, do d6 két
quéa xac dinh lan dau tién kich thudc trung binh ciia soi Planktothrix sp. va C. raciborskii trong
c4c giai doan phét trién cua ching & nghién ctru nay di cung cap thém céc thong tin hitu ich.

2. Sw phat trién ¢ 3 nhiét d 20, 25 va 28°C cuia c4c chiing VKL

Déi voi timg diéu kign nhiét do, sy phat trién ciia 4 ching VKL khong giong nhau, nhung
lwong sinh khéi dat duoc cao nhit caa 4 chung nay déu & 25°C.

O 20°C, kha ning sinh trudng cia quan thé P. mucicola cao hon khi dat ti 1¢ tang truéng va
sinh khéi t6i da cao hon nhiéu so véi 3 quan thé con lai. Tang truong cua P. mucicola bat dau
som hon, sau ngay thir 3 sinh khdi da ting 7,6 1an, thoi gian dat sinh khdi ti da vao ngay thir
15, nhanh hon so vé6i quan thé C. raciborskii va Planktothrix sp., dat sinh khéi t6i da vao ngay
thi nghiém th 18.

Xu huéng sinh truéng ciia quan the Planktothrix sp. va C. raciborskii twong ddi giong nhau,
tdc do tang truong cua hai quan thé nay déu tang Ién déng ké sau ngay thir 15 va dat ti da vao
ngay 18 (hinh 2). Tuy nhién ty I¢ tang truong t6i da cua cua quan thé Planktothrix sp. 1a 60,9
cao hon so vai quan thé C. raciborskii (35). Bdi véi quan thé C. curvispora, lwong sinh khéi dat
duoc 12 kha cao so véi cac quan thé khac, tuy nhién ty 1¢ tang truong cua quan thé nay thip hon
rat nhiéu so voi 3 quan thé VKL con lai.

0 25°C, toc do tang trudng cua 4 ching trong 15 ngay dau kha 6n dinh, quan thé P. mucicola
van c6 ty 18 ting truong cao nhét (lwong sinh khdi dat dugc gip 76,6 so v6i ngay dau tién), tiép
theo lan luot 1a c4c quan thé Planktothrix sp (66,7), C. raciborskii (33,5) va C. curvispora (14,3;
hinh 3). Sau ngay thi nghi¢m thu 15, ty 1¢ nay co su bién dong kha Ion gitra cac quan thé. O
ngay thi nghiém tha 18, ty 1¢ ting truong cua quan thé Planktothrix sp. dat cuc dai (102,2) va
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cao hon so v6i quan thé P. mucicola (80,7). Tuy nhién, sau ngay thi nghiém th 18, toc do tang
truong cua quan thé P. mucicola tang manh va dat dugc lugng sinh khoi cao hon so véi quan
thé Planktothrix sp.

500 A

=&=Cylindrospermopsis raciborskii.
400 -5 Cylindrospermopsis curvispora
300 A —=Pseudanabaenamucicola

200 —o—Planktothrix sp.

100 -

Sinh khéi vi khuén lam (mg/L)

ngay0 ngay3 ngayo6 ngiy9 ngayl2 ngaylS ngiyl8 ngay2l
Ngay thi nghiém

Hinh 2: Puong cong ting trwéng caa 4 ching VKL & 20°C

Quan thé C. raciborskii c6 ty ¢ tang trudng trong 12 ngay dau thap nhat. Tuy nhién sau ngay
thir 12, quan thé bat dau tang trudng manh dot bién, dén ngay thir 18 chiing dat lwong sinh khéi
cao hon rét nhiéu so vai 3 quan thé con lai. Ty 1 ting truéng cua quan thé C. curvispora dat cao
nhét trong khoang thoi gian tir ngay thir 6 dén ngay thir 12 va cao hon ty Ié ting truong cua
quan thé C. raciborskii ¢ cing giai doan (hinh 4), nhung ting khong dang ké so vai 3 quan thé
con lai trong cung diéu kién.
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=—Chlindrospermopsis raciborskil.

750 4 =B Cylindrospermopsis curvispora
——Pseudanabaenamucicola

500 4 =&=Plankiothric sp.

250 A

Sinh khéi vi khuén lam (mg/L)

ngay0 ngiy3 ngiy6é ngiy? ngayl2 ngayl5 ngayi18 ngay2l
Ngay thi nghiém

Hinh 3: Pwong cong ting trwéng cua 4 chiing VKL ¢ 25°C

O 28°C, quan thé P. mucicola c6 téc do ting truéng nhanh nhét, dat sinh khéi tdi da vao
ngay thir 12, cao hon nhiéu so vai 3 quan thé con lai & cing thoi diém. Quan thé C. curvispora
cling dat sinh truong cuc dai vao ngay thar 18, nhung ti I€ tang truong khong cao va lugng sinh
khéi cuc dai thap nhat. Quan thé C. raciborskii va Planktothrix sp. c6 xu hudng ting truong
tuong d6i gidng nhau, c6 toc do ting trudng manh sau ngay thir 9 va van con ting truéng vao
thoi gian két thlc thi nghiém (21 ngay). Ty ¢ ting truong cua quan thé C. raciborskii cao hon
s0 véi quan thé Planktothrix sp. (hinh 4).
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120 -
== Cylindrospermopsis ractborskil.

90 1 -B Cylindrospermopsis curvispora

== Pseudanabaenamucicola
60
=== Plankfothrixsp.

30 ~

Sinh khdi vi khudn lam (mg/L)

ngayo0 ngay3 ngay 6 ngay 9 ngiy12 ngiy1l5 ngayl8 ngay21l
Ngay thi nghiém
Hinh 4: Pwong cong ting truwéng cia 4 ching VKL & 28°C

Céc loai VKL c6 kich thuéc nhé sinh trudng s& nhanh hon céac loai c6 kich thudc 16n. Két
qua trén (tir hinh 2-4) ciing ching minh duoc diéu nay khi ty 18 ting truong va kich thude cua 3
chung VKL dang soi ¢6 tuong quan ti 1€ nghich véi nhau ¢ ca ba diéu kién nhiét do. Nhiéu
nghién ctu cho thiy tam quan trong cua méi quan hé gitta kich thuéc cua cac loai VKL va cac
théng So mdi truong (Margalef, 1955, 1969). Theo d6, cic loai VKL kich thuéc nho c6 wu thé
trong quan xa thuc vat phu du ¢ cac ho ngheo dinh dudng va kich thudc cua VKL chiém wu thé
thuong gia ting trong hd mau md hon. Mot s6 phan tich ning suat quang hop cua thuc vat pha
du duoc thyc hién ¢ nhiéu thily vuc cho thy cac loai tao va VKL c6 kich thudc nho co ty Ié
ning suat tong duoc 1on hon cac loai ¢6 kich thude 16n (Wetzel, 1965). Vi dy, cac loai thyc vat
phu du siéu nho (0,2-2 um) thuong dong gop hon 60% cua tong sé chat diép luc va tir 10% -
50% tong ning suat so cap & ho (Fahnenstiel va cs., 1986).

I11. KET LUAN

Qua4 trinh ting truéng cia VKL phu thude nhiéu vao sy thay doi cua nhiét do. Bon chiang
VKL P. mucicola, C. curvispora, Planktothrix sp., C. raciborskii déu c6 kha nang phat trién &
ca ba diéu kién nhiét do 20, 25 va 28°C. Tuy nhién, & 25°C thi bén ching nay phat trién tot nhat.
Chung C. raciborskii phét trién tét va dat dugc lwong sinh khéi cao nhat trong bén chung duoc
khao sat. Chung C. curvispora dat dugc luong sinh khdi tuong dbi cao, nhung toc do ting
truong kém hon rat nhiéu so véi ba chung con lai.

_ Chiéu dai soi cuia 2 chung C. raciborskii va Planktothrix sp. ¢6 su bién thién theo diéu ki¢n
song va theo céc giai doan phat trién cua chiing. O dicu kign thuan loi, kich thuéc s€ tang va dat
gay nhiéu khi méi treong tra nén bat loi.

Loi cam on: Nghién citu ndy dugc tai tro bsi Quys phat trién khoa hoc va cng nghé quéc
gia (NAFOSTED) trong dé tai ma so: 106-NN.04-2014.69.
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A STUDY OF TEMPERATURE EFFECTS ON THE GROWTH OF SOME
FILAMENTOUS CYANOBACTERIA IN THE LABORATORY CONDITIONS

VO TRUONG GIANG, DAO THANH SON
SUMMARY

The aim of this study are (1) to elucidate the growth of four cyanobacterial strains
Pseudanabaena mucicola, Planktothrix sp.,  Cylindrospermopsis curvispora and
Cylindrospermopsis raciborskii at three levels of temperature 20, 25 and 28°C in laboratory
conditions, and (2) the relationship between temperature and the growth rate, cell size with
growth status of each cyanobacterial strain based on the density and the average length of the
cyanobacterial trichome.

The results showed that most cyanobacterial strains well developed at 25°C. The strain
Cylindrospermopsis curvispora strain has just recorded in Vietnam and this strain had the
lowest growth rate at all three temperature levels compared to the other three strains. Our
experiment also showed that, the two cyanobacterial strains C. raciborskii and Planktothrix sp.
changed their trichome size. This alteration reflected the healthy status of the cyanobacterial
strains, related to cyanobacterial biomass, and correlated with the different living conditions.
Besides, these results also contributed to new insights on the ecology of some cyanobacterial
strains originated from Vietnam. Especially, the growth of Pseudanabaena mucicola and
Cylindrospermopsis curvispora at the three temperature levels in the laboratory conditions was
firstly observed and redorded.
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