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Bdi bdo ndy khdo sdt bien dpng mat dp vi khudn theo miia vd theo mat cdt tir 
dinh ddm Nha Phu — vinh Binh Cang din vinh Nha Trang sir dung mdy do 
ddng ti bdo (flow cytometry) vd ky thugt hiin vi huynh quang. Mpt dp vi khudn 
tnmg binh biin dgng tir 5 — 103 xlu ti bdo ml vd khdc biit rd ret giira thdng, 
cdc tram vd theo miia trong ndm. Med dp vi khudn cao nhdt ghi nhdn trong 
thdng 12 (57± 18 x l(r te bdo.ml) vd cd dinh cao thir 2 trong thdng 7. Mat dp 
vi khudn gidm ddn theo thu tu la miia mua, vdo thai ky gid miia ddng bdc (Sl, 7 
X l(j te bdo.ml); miia khd, vdo thai ky gid mita tdy nam (24,7 x i(r te bdo.ml 
'); giai dogn chuyen tiip gid miia (18,5 x l(r te bdo.ml'; vd thdp nhdt vdo miia 
khd, thai ky gid miia ddng bdc (15,8 x l(r te bdo.ml). Mat dp vi khudn biin 
dgng khdc nhau a tdng mat vd day. Mat dp vi khudn a tdng mat giao dpn^ 
manh tir 13.4 ± 10.0 x 10^ din 32.9 ± 28.7) x 10^ ti bdo-mT'. nhung it biin ddi 
han a tdn^ day tir (13.7 ± 4.4)^ x 10^ din (24.2 + 12.1) x 10^ ti bdo.ml'. Mgt 
dp vi khudn cao trong thdi diim cd dp mudi gidm (31-32 %o) vd nhiet dp thdp 
(25,5-26,5 "C). Vi khudn HNA gidm ddn tir miia mua din miia khd, vd tang lgi 
vdo cudi miia khd, thai gian cd gid miia tdy nam. Vi khudn HNA ludn cd mat dp 
cao han vi khudn LNA (>50%). Khdo sdt qua kinh hiin vi huynh quang cdc 
dgng vi khudn khdc nhau cho thdy thdnh phdn cdc logt vi khudn cd biin dgng 
theo miia. Nhdm cdu khudn ludn chiim ty 14 cao nhdt cpia cdc miui (bien ddng 
tir 61.0-76,7%) 

SEASONAL DYNAMICS OF FLOW CYTOMETRIC CHARACTERISTICS OF 
BACTERIOPLANKTON IN NHA PHU. BINH CANG AND 

NHA TRANG WATERS 

Abstract: 

This paper presents seasonal variation of planktonic bacterial density along 
the transect from Nha Phu lagoon to Binh Cang and Nha Trang bays in 2009-
2010 with the application of flow cytometry and fiuorescent microscopy 
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technique. Yearly average bacterial density were from 5,0 — 103.0 xlu cells 
mi' and showed clear different among stations, seasons and sampling moths. 
Bacterial density reached the highest peak in December (57.0 ± 18.0 x 10^ cells 
ml') and another smaller peak in July. Bacterial density were high during wet 
season with northeast (NE) monsoon and dry season with southwest (SW) 
monsoon, 31.7 and 24.7 x i(j cells ml respectively; and low during the dry 
with northeast monsoon and dry with transitional monsoon (from NE to SW), 
15.8 and 18.5 x 10^ cells tnC' respectively. There is also different In density 
between surface and bottom layes of water column where stronger variation at 
surface (13.4 ± 10.0 - 32.9 ± 28,7 x 10^ ti bdo.ml') than at bottom layer 
(13.7± 4.4 - 24.2 ± 12.1 x 10^ cells mi'). There were negative correlation of 
bacteria density with salinity and temperature while positive with suspended 
matter concentration, especially at stations In Nha Phu lagoon. Higher 
bacterial densities were associated with salinity from 31-32 %o and 
temperature from 25.5-26.5 "C The HNA bacteria density decreased from wet 
to dry seasons and always contributed larger proportion (>50%) comparing to 
LNA bacteria. Investigation on fluorescent microscopy showed there were 
mainly 4 types of bacteria morphology including cocoid, rode, commar and 
spiral shapes. Ratio (%) among shese groups showed clear different between 
seasons. The cocoid bacteria contributed the largest proportion (61.0 -76.7%) 
among others. 

I. M O DAU 

Trong cdc vi sinh vat bien, vi khuin chiem uu thi bdi sy phong phii, da dgn^ va boat 
dpng trao doi chdt. Vi khuan bien dong vai tro quylt dinh trong phan buy cac chat hiiu ca 
va chu trinh cua cac chat dinh dudng, chiing co the phan huy tat ca cac hc^ chit hihi ca ty 
nhien va nang cao hipu qua dinh dudng ciia cd ludi thuc an d biin vd cac qua trinh quan 
trpng (vi du, nang suit ciia ngdnh thuy sdn, san xuit lugng carbon d day biln(Kari, 2007). 
Hien nay, co nhieu nghien cim vl vi khuan trong hp sinh thai biin vd nude nggt da chi ra 
rang cac qudn xa vi khudn thudng bi chi ph6i bdi cdc nhom phdn loai r i t khdc nhau va bai 
cdc yeu to moi trudng khac nhau (Schauer vd cs., 2000). Alavandi (1990) cho ring phdn b6 
ciia VI khuan phu thupc vao sy thay d6i ve nhiet dp nude, dp man va y lu td boa ly khdc. 
Bouvicr & del Giorgio (2002) chung minh su phan bo cita cdc nhom vi khudn rd rdng theo 
gradient dp man co lien quan den lugng mua hay dieu kien thuy viin. Rheinheimer (1997) 
cung da chi ra rang thanh phdn ciia cdc qudn xa vi khuin nuoi cdy lien quan chat che vffi 
nhiing thay doi dp man d cdc cira s6ng. 

Ngay nay, phuang phap nghien ciru vi khuin bdng may do ddng t l bao (flow cytometry, 
FCM), dugc su dung pho bien d nhilu nai tren thi gidi. Ngudi ta phdn biet vi khudii^»: 
ban dua tren viec nhupm mdu hiiynh quang nucleic acid. CFM da trd thdnh mpt trong 
nhiJng cdng cu manh nhat d l nghien cuu cac quin xa vi sinh vgt ty nhien. CFM co thi de 
dang dp dung de dinh lugng vi khudn t in tai trong mdt mau, djnh lugng chinh xac s l lupng 
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vi khudn s6ng, chet, vdi do chinh xac cao va nhanh hon so vdi phuong phdp dem bang 
kinh hiln vi quang bpc huynh quang. 

Cdc nghien ciiu tren FCM dS cho thay co sy t6n tai cua hai nhom vi khudn khdc nhau, 
dac trung bdi hdrn lugng acid nucleic cao (HNA) va hdm lugng acid nucleic thdp (LNA). 
Co nhu:ng gid thiet chorang ty le HNA/LNA co lien quan den nhirng biin dgng cua quan 
the, nhung chua xdc djnh dugc do Id dac trun^ ciia nhirng nhdm qudn thi khac nhau hay la 
cac giai doan sinh Iy khde nhau cua vi khuan (Jochem va cs. 2004, Longnecker va cs. 
2005, Moran va cgng sy, 2007). Buovier vd cpng sy (2007), cho thdy mac dii HNA/LNA 
CO mat trong hdu bet cac mdu, nhung cdu hinh ca ban CFM thay doi rat nhieu trong he sinh 
thai khac nhau. 

Tren the gidi, trudc tinh hinh bien doi kbi hdu, cdc nghien ciiu ve sinh thai va da dang vi 
khudn bien la rat quan trpng. Theo ly thuyet, nhiet do tang se ldm tang hogt dpng tiet enzim 
va culi ciing la mat dp te bao cao ban. Anh hudng cua khi hdu nong len tren vi khuan di 
duong CO the kiem tra dugc th6ng qua nhung thay d6i da dang, dp phong phii hoac hoat 
dpng Ciia chiing vdi sy thay doi nhiet dp hong nhiing dieu kien ty nhien hien nay. Trong 
phdn tich ciia Li va cs. (2004) vd Apple vd cs. (2008) cho thdy ti le sinh kh6i vi khuan va 
thyc vat phii du tang len ty lp vdi tang nhiet dp. 

6 Vipt Nam, nghien cuu vi khudn d bien chua dugc quan tdm nhieu. Qua cdc de tai 
nghien Cliu ciia Vien Hdi Duong Hgc trong nhitng nam 2001-2006, d cdc viin^ bien ven bd 
nam trung bp va nam bg, cho thay s6 lugng vi khudn rat cao d nhimg nguon nude bj 6 
nhiem (Vo Hdi Thi vd cs. 2001, Duong Van Thang va cs. 2003, Le Lan Huong vd cs. 
2006), dac biet la cdc vi khuan gay benh CV6 Hai Thi va cs. 2003). 

Bai bao ndy nham tim hieu cac bien ddng cua cdc yeu td thdi tiet (miia) ciing vdi moi 
trucrng (nhipt dp, dp mgn, dp dye) dnh hudng den mat dp va thdnh phan vi khudn phii du 
nhu the ndo trong thiiy vyc Nha Phu, Binh Cang vd Nha Trang. 

IL MAU VAT VA PHlTOlVG PHAP NGHIEN ClTU 

Cac mdu vdt sii dung tir chuang trinh thu mau cua dy dn ClimeeViet (Vipn Hai Duang 
Hpc). Mau dupe thu tir thang 8/2009 din thang 7/2010, d 5 tram theo rnat cdt tir dinh dim 
Nha Phu ra ngodi giira vinh Nha Trang (Hinh I) d tdng mat va ting gdn ddy. 15 mL.mau 
dugc nit ra tit cac chai thu mdu, lpc qua ray co mdt ludi 20 pm va chua trong cdc lp vo 
trimg c6 dung tich 1,5 mL. Mau dupe cl dinh bdhg 10 pi dung dich paraformaldehyde bao 
hoa. Mdu sau khi cl djnh dugc dl trong dilu kien nhiet dp thudng trong 10 phiit vd sau do 
nhanh chong d6ng Ignh trong nita long. Sau do chiing dupe luu trii dong lanh d -30"C cho 
din khi phdn tich. 

Sli dung phuong phdp dim bdng mdy dem ddng te bdo (flow cytometry) FACS Canto II 
de khdo sdt biin dpng sd lugng vi khuin ting thi va bien dgng thdnh phan vi khudn HNA 
va vi khudn LNA. Mau dugc ra dong d nhiet dp phong, sau do nhugm SYBR green II 
(Molecular Probes) 10 phiit, pha loang vdi nude cdt (khi can thiet), them vao dung dich 
bead (Trucount, BD), sau do chay mdu bdng may flow cytometry (Marie va cs. 1997). 
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Hinh 1. Bdn do vi tri trgm thu mau 

Sir dung kinh hien vi quang hgc huynh quang de khdo sdt cdc hinh dang vi khudn khdc 
nhau va bi§n ddng ti le cua chung. Mau dugc ra ddng, 0.5 niL dugc Igc mau qua mang 
Whatman Anodisc (dudng kinh Id Ipc 0.02pm, dudng kinh mang Igc 19 mm), nhupm bang 
SYBR Gold (Molecular Probes) 10 phdt, sau dd dat mdng da lpc hen lam kinh cd chira 
dung dich cityflour va ddy lai bang lamen (Chen & Wang 2007) va quan sdt bdng kinh hiln 
vi huynh quang Leica DMLB d dp phong dai 1 OOOx. 

Khu vyc nghien cdu chiu dnh hudng cua khi hau gid mua nhiet ddi va cd 2 mua mua vd 
kbd ro ret nen c6 thi chia cdc giai dogn vdi dnh hudng khi hau khac nhau nhu sau: 

+ Mua mua, gid mua d6ng bdc, ki hieu: mua, DB - gim thdng 9-12/2009. 

+ Miia kh6, gid mua dong bdc, ki hipu: kho, DB - gim thdng 1,2, 3/2009. 

+ Mua khd, giai doan chuyin tiip gio miia, ki hieu: khd, CT - gim thang 4, 
5/2010. 

+ Mua kh6, gio mua tay nam ki hi§u: khd, TN - gdm cac thang 8/2009 vd 7/2010. 
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II. KET QUA NGHIEN CUtJ: 

II.1. Bien dgng m^t dg vi Iciiuan ptiu du tlieo miia 

M$t do vi Idiujn trong toan Idiu vuc nghien cim dao dpng trong Idioang 5.10'-103.10' tS 
bao. ml''. Mat d§ vi kliuln cao nhit ghi nhan du(7C trong thang 12 la 57,0 xlO^ te bao.ml'' 
(50,0 - 66,6 X lO'tS bao.ml''). Dinh cao thil 2 ghi nhan trong thang 7 dat 32.3 ± 14,0 x lO' 
tS bao.ml'' (19,3-51,6 x lO'te bao.ml''). Nhung thang con lai, mat do vi Idiuin thap (7,14 x 
lO' - 20,05 X 10'te bao.ml'') (Hinh 2). 

So sanh cac thuy vuc khac nhau bao gom dam Nha Phu (tram 4, 5), vjnh Binh Cang 
(tram 2, 3), va vinh Nha Trang (tram 1) cho thdy bien dgng nam ciia mat do vi khuin phii 
du a cac thiiy vuc nay la kha tuong tu nhau (Hinh 2). Diim khac biet trong biin dpng nam 
6 dim Nha Phu la mat dp vi khuan cao hem ban trong thang 10/2009 va thip hon trong 
thang 7/2010 so vdi hai thiiy vuc con lai. 
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Hinh 2: Biin dgng mat dp vl khudn trung binh theo cdc thdng thu mdu cua todn khu vuc 
nghien ciru (htnh trdi) vd cdc thuy iifc khdc nhau (hinh phdi) 

Mat dp vi khuan cao bon trong miia mua, thdi ky gio miia d6ng bac (31,8 + 26,0 x 10̂  
te bao.ml"') vd miia kh6, thdi ky gio miia tay nam (24,8 + 13,8 x 10̂  tl bao.ml''), thdp hon 
trong thdi ky chuyen tiep gio mua tir dong bdc sang tay nam (18,5 ± 8,3 x 10̂  te bdo.ml'') 
va thap nhdt trong miia kho, thdi ky co gid miia d6ng bac (15,8 ± 6,6 x 10̂  te bao.ml'"). 
Mat dp vi khuan trong tat cd cdc raiia deu khdc nhau (t-test, p<0.5). 

n.2. Bien dpng mat dp vi khuin mdt c^t 

Trong thdi gian gid mua ddng bac d ca miia kbd vd miia mua, thdi gian miia kh6, 
chuy6n tiep gio miia, mat dp vi khudn diu co xu hudng giam dan tir trong bd ra bien, rieng 
trong miia kho, thdi gian co gid tdy nam thi mat do vi khudn co xu hudng ngugc Igi, tdng 
tir trong bd ra bien (Hinh 3). 

II.3. Bien dpng m^t dp vi khuan phii du giua tang mat vd day 

Biin dOng mat dp ciia vi khudn d tdng mat rdt cao tir (13,4 ± 10,0) x lO' din (32,9 ± 
28,7) X io' tl bao.ml"', trong khi d ting day it biin dpng ban tir (13,7 ± 4,4) x lO' din 
(24,2 ± 12,1) X 10* tl bdo.mr (Hinh 4). 
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Hinh 3: BiSn dong mat dp vi khudn tcji cdc trgm thu mdu theo miia 
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H'lnh 4. Bien dgng mat do vi Ichudn theo tang mat va ddy (** khdc nhaup<O.J; * khdc 
nhaup<0.5, T-test) 

Mai dp vi khuan tang mat rat cao vao mua mua, thoi gian co gio Dong Bic (32.94 t 
28.70) X 10^ te bao.ml'' va miia kho, thoi gian co ^io Tay Nam (31.44 + 15.49) x 10^ tl 
bao.ml'' va cao hon a tang day. Mat dp vi khuan a tang mat va day khong khac nhau trong 
cac miia con lai. Bien dpng mat do vi khuan trong Ichu v\rc chju s\r chi ph6i cua biin dpng 
tai tang mat. 
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Hinh 5. Biiu do phdn tichflowcytometry bieu dien phdn bd cdc nhdm vi khudn ciia trgm 
IB-thdng 5-2010, d tang mat vd trgm 5-thdng 12-2009 (HNA- vi khudn cd hdm luang acid 

nucleic cao; LNA- vi khudn cd hdm luang acid nucleic thdp, bead- hgt cdu) 

11.4. Biin dpng cac nhom vi khuan HNA v^ LNA 

Cdc nh6m vi khuan HNA va LNA bien dpng khdc nhau theo mua va ham (Hinh 5). Ty 
l̂  phan ham cua vi khuin HNA cao hon vi khudn LNA vd ludn tren 50% qua cac mua. Ti 
le mat dp cda vi khudn HNA va LNA thay dii qua cac mua, ty le vi khudn HNA gidm ddn 
tu miia mua din mua kh6 va tang lgi vao cu6i miia kb6, thdi ky cd gio mua tay nam. 

11.5. Anh'hudng cua ĉ c ylu to nhiet dp, dp man, dp d ĉ den mat d$ vi khuSn phd du 

K6t qud chdng toi thu dugc cho thdy mat dp vi khudn cao nhat d khoang nhiet dp 25,5-
26,5°C, d$ muli 31-32%o. Tuong quan giiia cac ylu td nay vdi mat dp vi khudn gidm dan 
tu dmh ddm Nha Phu din vinh Nha Trang. 6 tram dinh dam (ham 5) he s6 tuong quan 
giiia mat dp vi khudn va dp man, nhipt dp va do due Idn lugt la -0.9, -0.4, vd 0.7; trgm 4 la 
0.4, 0.3, vd -0.6; trgm 3 chi co tuong quan thdp vdi nhiet dp tgi tang mat (-0.5) va dp due 
tai tdng ddy (0,5). Tram d vinh Nha Trang (hgm IB) la trgm sau nhdt (dp sdu 32m) thi mat 
dp vi khuan khdng co tuong quan mgnh vdi cac ylu tl khao sat d ting mat, d tdng day lgi 
CO tuong quan duong vdi dp man (0,5) va tuong quan am vdi d6 due (-0,5). 
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n.6. Bien dong mua cua ti If cac d^ng te bao vi khuan Ichdc nhau 

Khdo sat ti Ip % cac dgng vi khudn khdc nhau bao gdm cac clu khudn, phay khuan, tryc 
khudn va xodn khudn (Hinh 6) cho thdy c6 biin ddng ro ret theo mua, trong dd bien dpng 
thdnh phdn vi khudn tu mua khd, giai dogn chuyin tiep gid mua qua cac mua khdc Id ro nfit 
nh4t (Hinh 7). Cdu khudn ludn chilm ty 1$ cao nh4t qua cdc mua (biin ddng tu 61,0 -
76,7%). 

a 

Hinh 6. Cdc dgng hinh thdi vi khudn chifp qua kinh hien vi huynh quang, thu&c 10 fim, a -
xodn khudn, b - phay khudn, c - true khudn, d - cdu khudn. 

Trong thdi gian gio mua ddng bac d cd mua mua vd miia khd, mua khd cd gid tay nam 
ty lp vi khuan dgng cau chilm uu thi nhdt (h6n 70%), sau dd la pbdy khuin (biin dpng 
16,1-19,4 %), sau do la ty le tryc khudn (hiln dpng hi 3,54-5,89%), sau dd la ty le xodn 
khuan it nhat (bien dpng tir 2,6-3,6%); rieng mua khd, giai doan chuyen tiip gid miia thi tj' 
If cdc thanh phdn vi khudn vdi cdu khudn vdn la chiem uu thi nhdt nhung chilm ty-1? thdp 
ban cdc mua khac(61,0%), thay vao do Id cdc ty le que khudn, xoan khudn tang len (15,8%, 
7,3%); Ty Ip phay khuan hong qudn hgp vi khuan ciing tuang dii In dinh (biin dpng tir 
16,12-19,35%) qua cac mua (Hinh 7). 
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Hinh 7. Bien dpng ty le % cdc dgng vi khudn: xodn khudn, phay khudn vd tn/c khudn khdc 
nhau theo cdc miia. 

HL THAO LUAN 

Mat dp vi khudn tir khu vyc nghien ciiu bien dpng tir 5.10'-103.10^ te bdo. ml"' la phu 
hpp vdi nhiing nghien ciru trudc day, nhdt Id d khu vyc nhipt ddi (Jochem vd cs. 2004) hay 
khu vvrc cua s6ng nhipt ddi (Jochem 2003). Theo Whitman vd cs. (1998), Jochem (2003), 

Bien dpng mat dO theo miia ciia vi khudn dugc khdo sat tu nhieu nghien ciiu trudc day 
va CO lien quan den nhiet dp nhu mat do cao ghi nhan trong nhiing thdng mua he vd thap 
trong nhirng thdng miia d6ng (Li 1998, Steinberg vd cs. 2001, Alonso'Sdez va cs. 2008, 
Gameau va cs. 2008). Thay dii rnat dp theo miia co the do sy thay dii vl trao dii chdt cua 
vl khudn (Kirchman va cs. 1993, Carlson & Ducklow 1996). Kit qua khdo sdt mat dp yi 
khuan trong viing nghien ciiu ciing cho thay mat dp vi khuan bien dgng theo miia va bien 
dpng theo cdc thdng trong nam. Miia mua c6 mat dp vi khudn cao do lugng vgt chdt hiiu co 
dugc tdi ra biin nhilu ban cung cdp lugng cacbon d6i dao cho vi khudn. D6ng thdi vdi 
lupng cac bon tir ddt liin, sinh trudng cua tao trong thiiy vyc cung cao trong miia mua nen 
con bl sung them cho he tu nguin cacbon npi tai trong thiiy vuc. Cac mua kh6 tir thdng 1-
thang 3 co gio miia dong bdc thuy vyc khong nhan dugc nguin vat chat hihi co doi giao tir 
ddt lien vd nhipt dg nude biin thdp Id nhiing nguyen nhan ddn den mgt do vi khudn kh6ng 
cao. Trong thdi ky gid miia chuyin tiip (thdng 4-5), mat dg vi khudn c6 cao hon vi nhung 
con mua tilu man trong thdi ky nay cd thi cung cdp mpt lugng vat chdt hiru ca dang ke tir 
ddt liin. Trong nhung thang miia he (thang 7-8) cd gio miia tdy nam mat dg cua thyc vdt 
phu du thudng cao (Hi van Th§ & Nguyen Nggc Lam 2005, Nguyin thj Mai Anh va Dodn 
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Nhu Hai 2005, Nguyen Ngpc Lam va cs. 2006) nen tuy khdng dugc bd sung vat chat him 
CO tir dat lien do mua ma cd the chinh tu ngudn sdn sinh trong thuy vuc ma mat do vi 
khudn dgt dinh cao thu 2 trong nam. 

Wang va cs. (2007) khao sat nhiet do tang trudng tdi uu cho vi khuan phu du bang nuoi 
cdy cho thdy khoang nhiet do tdi uu cho sinh trudng la 20-30 *'C. Trong khdo sdt cua chiing 
t6i, mat dp cao ciia vi khudn thudng ghi nhgn trong khdang nhipt dp 25,5-26,5 °C trong khi 
bien dp dao dpng nhiet dp nude biin trong thdi gian khdo sat la 23-33°C. Mat dp cao ciia vi 
khudn cdn ghi nhan trong mua mua nira nen co the thay rang vi khudn co dieu kien sinh 
trudng tdt nhdt trong thdi ky mua mua (lugng vat chat hiiu co cao) vd trong thdi gian co 
nhiet dp thich hgp. 

Troussellier vd cs. (1999), Gasol vd del Giorgio (2000), Lebaron vd cs. (2002), Servais 
va cs. (2003) cho rdng cac te bao HNA cd trao d6i chat va ty lp tang trudng dgc biet cao 
hon so vdi cdc t l bao LNA, va nhiing thay ddi ve dp phong phii cua vi khudn thudng lien 
quan den nhirng thay ddi cua nhom HNA. Ket qua cua chung t6i ve thanh ti le vi khudn 
triing hgp vdi nhiing quan diem tren cho thdy ty Ip vi khuan HNA luon cao hon vi khudn 
LNA vd luon tren chiem tren 50% so vdi vi khuan LNA. Tuy nhien cung co mgt so quan 
diem khac cho rang cdc te bdo LNA ciing co the hogt dpng, vd thdm chi chiem uu the qudn 
xa vi khudn phii du d bien (Zubkov vd cs. 2001, Jochem vd cs. 2004). 

Ldi cam un 

C6ng trinh nay la mpt trong cac ngi dung nghien ciiu cua dy an CLIMEEViet (2009-2011). 
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