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Tém tat. Cac loai thude chi rong bién Ulva phan bd rong trén thé gidi, dong vai trd quan trong trong hé
sinh thai va c¢6 tiém nidng tng dung trong nhiéu linh viee, nhung ¢ thé gay hién tuong “thuy triéu
xanh” khi moéi trueong giau dinh dudng. Muc dich cta nghién ctu la dinh danh loai rong Ulva phat
trién tai cac ao nudi thuy san thudc khu vuee Huong Phong, Dam phéd Tam Giang, Thanh phé Hué, va
khao st su bién dong ham lugng chlorophyl a, b theo thoi gian. Mau rong (100-200g/mau) duoc thu
thap tir thang 3 dén thang 9/2025 va dugc dinh danh bﬁ”ing su két hop ctia déc diém hinh thai véi hai
chi thi phén t& fufA va rbcL. Két qua phén tich trinh tw DNA cho thay mau rong c6 muc twong dong
99-100% véi Ulva limnetica va nam trong cting nhénh trén cay phat sinh loai. Dic diém hinh théi cling
phtt hop véi mo ta cua loai nay. Ham luong chlorophyll a va b bién dong manh theo muia sinh truong
ctia rong, dao dong tr 0,23-1,20 va 0,20-0,61 mg.gww-! (miligam trén mdi gam khdi luong tuoi) ti
thang 3 dén thang 9, ngoai trit thdng 6 giam manh con 0,01 mg.gww" (p < 0,05). Két qua nghién ctru la
co s& khoa hoc vé loai U. limnetica phan bg tai DPAm phd Tam Giang, gop phan hd tro du béo, kiém soat
“thuy triéu xanh” va dinh hudéng khai thac tiém ndng tng dung cta loai nay theo hudéng bén viing
trong trong lai.
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Abstract. Species of the genus Ulva are widely distributed worldwide, play an important role in
aquatic ecosystems, and have high potential for applications in various fields; however, they can also
cause “green tide” events under nutrient-enriched conditions. This study aimed to identify the
dominant Ulva species in aquaculture ponds in Huong Phong, Tam Giang Lagoon, and to investigate
temporal variation in chlorophyll a and b contents. The samples were collected from March to
September 2025 and identified by using a combination of morphological characteristics and two
molecular markers, tufA and rbcL. The DNA sequence analysis revealed that the samples exhibited 99—
100% similarity to Ulva limnetica and clustered within the same clade in the phylogenetic trees based
on both markers. Morphological characteristics were also consistent with the descriptions of this
species. The chlorophyll a and b contents showed significant seasonal variation (p < 0.05). The
chlorophyll a and b content ranged from 0.23 to 1.20 and 0.20 to 0.61 mg-gww!, respectively, from
March to September, except for a sharp decline in June to 0.01 mg-gww™ for both pigments (p < 0.05).
These findings provide a scientific basis for the occurrence of Ulva limnetica in Tam Giang Lagoon,
contributing to the prediction and control of green tide events and supporting the sustainable
utilisation and potential applications of this species in the future.
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1 Mo dau

Ulva L. (Ulvophyceae, Chlorophyta), mot trong
nhitng chi rong bién c6 sy phan bd réng va da dang vé
thanh phén loai. Céc dai dién cua chi nay sdng ¢ nhiéu
khu vuc khac nhau tir nhiét d6i dén vung cuc trong cac
mdi treong nwde man, nude lo va nude ngot [1]. Ching
cht yéu ton tai dudi hai dang hinh thai gom dang
phién tan va dang 6ng hodc dang soi [2]. Trong hé sinh
thai tw nhién, Ulva déng vai tro sinh vat san xuét so
cap, dong thoi duwgc xem nhw chi thi tin cdy cho hién
twong phu dudng [3]. Hién nay, nhiéu loai Ulva da
duoc nghién cttu va tng dung trong nhiéu linh vuc
nhu nudi trong thuy san da dinh dudng tich hop [4],
lam phén bén hodc chat kich thich sinh trudng thuc vat
[5], ngudn khai théc cdc hop chét ¢6 hoat tinh sinh hoc
[6], dong thoi la ngudn thwc phdm tiém ndng va
nguyén liéu san xuét nhién liéu sinh hoc [7]. Tuy nhién,
duéi diéu kién moi treong pht dudng, cac loai Ulva ¢
thé phét trién qua mitc dan dén hién twong “thuy triéu
xanh” gay hai, dan dén hau qua tiéu cuc ddi véi ca hé
sinh thai va kinh t€ [8, 9]. Xudt phat tir vai trd quan
trong ctia Ulva d6i voi hé sinh thai ty nhién va tng
dung tiém nédng cta ching trong nhiéu linh vuc doi
song, cac loai rong bién thudc chi nay dang nhan duoc
nhiéu sy cht y & trong nudc va thé giéi.

Tam Giang — Cau Hai 1a hé dam phé 16n nhét
Doéng Nam A, c6 hé sinh thai giau thuee vat thuy sinh va
chiu ap lwc phtt dudng manh [10]. Tinh dén thoi diém

hién tai, rat it nghién cttu khoa hoc cong bs vé hién

72

twong thuy triéu xanh do Ulva giy ra ¢ khu vec BDam
phé Tam Giang — Cau Hai. Tuy nhién, hién tuwgng phat
trién qua mace cua Ulva da duoc quan sat va ghi nhan
tai nhiéu ving trong khu hé¢ ddm pha nay [11]. Nhdm
chu dong ngan chdn sém hau qua tiéu cuc ctia sw phat
trién qud muc do cac loai thudc chi Ulva gay ra, cac
nghién cttu lién quan dén phan loai, dinh danh chinh
xac loai, cac chi s6 lién quan dén su sinh truong va phat
trién cua Ulva gén véi bién dong moi truong nhu
chlorophyll a va b sé déng vai tro quan trong. Dong
thoi, nhitng nghién ctru nay sé gép phan cung cap co sd
khoa hoc cho viéc khai thac tiém ndng tng dung cua

Ulva trong nhiéu linh vuc doi s6ng.

Mot trong nhitng diém dang luu y 1a viée phan
loai chi Ulva dya trén cac ddc diém hinh théi gap nhiéu
khoé khén va c6 thé dan dén sai sét do hé théng phan
loai chwra hoan thién va mitc dd bién di/bién d6i hinh
thai cao dudi cac diéu kién moi truong khac nhau [12].
Trong nhiing nam gan day, viéc két hop dit liéu trinh
tw DNA va dic diém hinh théi — giai phau da tro thanh
mot cach tiép can tiéu chuln trong cac nghién ctu vé
da dang loai ctia chi Ulva [13].

Trén co sé d6, nghién cttu nay tién hanh phan
loai va dinh danh loai Ulva phét trién wu thé nhat tai
cac ao nudi thuy san thudc khu viec Hwong Phong,
bam pha Tam Giang, dya trén sw két hop gitta dac
diém hinh thai va chi thi phan t& (fufA va rbcL) von
duoc danh gia ¢6 d6 6n dinh va tinh nhat quan cao
trong phan dinh loai Ulva [1]. Bén canh d6, nghién cttu
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ciing khao sit sy bién dong vé ham luong va ty 1é
chlorophyll a va b theo thoi gian ctia mau rong Ulva
chiém wu thé tai khu vue nay. Cac két qua thu duoc sé
14 co s& khoa hoc cho viéc dy bdo va kiém soat hién
twong phat trién qua muic ctia Ulva, dong thoi hod tro
dinh huwéng khai thac hiéu qua ngudn tai nguyén nay
trong cac linh vuc ttng dung.

2 Vatliéu va phuwong phap

2.1 Vatlieéu

Mau rong Ulva duoc thu thdp tai hai ao nuodi
trong thuy san ven pha thudc khu vuc Huong Phong,
Pam pha Tam Giang (Phuwong Hoéa Chau), Thanh phd
Hué trong sudt mua vu sinh trudng va phét trién ti
thang 3/2025 dén thang 9/2025. Cac yéu t5 bién dong
moi treong da duoc ghi nhén tai cac thoi diém thu mau
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(nhiét d6: 22,5-31,3 °C; d6 méan: 7-10 ppt; pH: 7,9-8,2).
Cac mau rong sau khi thu thap dwoc loai bo bui ban,
tap chét truede khi phan tich, danh gia.

22 Phuwong phap

Thu miu vat

Trong sudt thoi gian thu mau, rong Ulva duoc
thu dinh ky 1 thang/lan véi xdp xi 100-200 g rong
tuoi/mau tai mdi diém thu mau (16°34'11", 107°35'22"
va 16°34'45", 107°35'18"). Mau rong véi nhénh rong
khoe, day du céc bd phén, mau séc tuoi sang dwoc Iwa
chon. Mau dwoc rira sach va gitt trong cac tui c6 khoa
kéo (Ziploc) dan nhan 6 nhiét d¢ phong va dugc van
chuyén (45 dén 60 phut) vé phong thi nghiém Khoa
Thay san, Truong Pai hoc Nong Lam, Pai hoc Hué,
phuc vu cho cong tac dinh danh loai va xac dinh néng

d6 chlorophyll a va b.
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Hinh 1. Dia diém thu mau tai khu viec Huwong Phong, Dam ph4 Tam Giang, Thanh phd Hué

Dinh danh Ulva dwa vao phan tich hinh thai

Mau tuoi sau khi thu dwoc rira sach bé”mg nudc

bién vo trung nh3m loai bo tap chat va sinh vat bam
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trude khi tién hanh phan tich hinh thai. Cac dac diém
hinh théi ngoai bao gom dang tan, kich thuwdc, hinh
dang tong thé, mitc d6 phan nhénh va kiéu co quan
bam duoc ghi nhan théng qua quan sat truc tiép. D6t
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v6i cdu tao bén trong, cac lat cit mong cua tan duwoc
chudn bi va quan sat dwéi kinh hién vi quang hoc
(Olympus BX51). Cac dic diém hinh dang va su sdp
xép t€ bao, s6 16p t&€ bao, dac diém luc lap va sy cd mat
ciing nhu s6 lugng pyrenoid duge ghi nhan. Viéc dinh
danh loai duoc thuc hién bang cach ddi chiéu cac dac
diém hinh thai thu dwgc véi khoda phén loai va md ta
loai theo Pham Hoang H [14], Nguyén Hitu Dinh va
cs. [15], Tsutsui Isao va cs. [16] va Tran va cs. [1]. Do sw
da dang hinh thai cao trong chi Ulva, két qua dinh danh
hinh thai dwgc xem la budc so bd va dugce kiém ching
béng céc chi thi phan tte d€ dam bao d6 chinh xac trong

phan loai loai.

Pinh danh Ulva dua trén chi thi phan t& tufA
va rbcL

Mau rong duwgc rira nhiéu lan béng nudc bién
tiét trung nh3m loai bo vi sinh vat bdm va sinh vat phu
sinh. DNA t8ng s6 duwgc chiét tach va tinh sach theo
Healey va cs. [17]. Chat luong DNA duoc kiém tra bang
dién di gel agarose 1%, dinh luong bang Qubit va ddnh
gia do tinh sach qua ty 16 OD260/0D280 [18]. Thu vién
DNA paired-end duwoc xay dung béng NEBNext
dsDNA Fragmentase va NEBNext Ultra Il DNA Library
Prep Kit for Illumina (New England Biolabs, Hoa Ky)
theo huéng dan ctia nha san xuat va duoc giai trinh tw

paired-end 150 bp trén nén tang PacBio Onso.

Dit liéu Ilumina duwgc x@ ly nham loai bo
adaptor va cac reads chat luong thdp theo quy trinh
chuén (Bolger va cs.) [19], sau d6 gitt lai b reads sach
cho céc phén tich tiép theo. Trinh tu tham chiéu cta cac
marker (tufA va rbcL) duoc thu thap tixr NCBI
Nucleotide bf‘mg Entrez Direct [20], loai bé du thtra va
xay dung chi muc bang Bowtie2 v2.5.5 [21]. C4c reads
sach duoc anh xa vao ting b tham chiéu, sau d6 duoc
xt ly bf”ang SAMtools v1.23.1 & sép xép, lap chi muc va
danh gia d6 pha [22]. Tt cac file BAM, BCFtools v1.23.1
duoc st dung d€ goi bién thé va xdy dung trinh tw
consensus [23]. C4c trinh ti consensus duoc kiém dinh
béng BLAST+ nham xac nhan danh tinh gene va xac

dinh cac loai gan nhat [24].

D6i véi chi thi tufA, trinh tw mau duoc so sanh
vGOi cac trinh t@ tham chiéu cta Ulva limnetica
(MZ582295.1, MZ582302.1, MZ582307.1), con rbcL dwoc
so sanh v6i AB425968. Viéc phan tich can chinh va

danh gid sai khac nucleotide duwoc thwc hién véi
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MUMmer4 [25]. Mtc d6 tuong dong duwgc wdc tinh
bang dnadiff, cung c&p cac chi s§ gom dd dai viing can
chinh, Avgldentity, SNP va indel. D€ phan tich chi tiét
hon, nucmer duoc chay doc lap va cac alignment dwoc
loc béng delta-filter -1 nhdm giit lai cac két qua 1-to-1
61 wu.

Cac trinh tw tufA va rbcL cling duwoc can chinh
v6i cac trinh ty tham chiéu tir GenBank bang MAFFT
v7.526 [26]. Cay phat sinh loai duoc xay dung bang IQ-
TREE v3.1.1 theo phuwong phap Maximum Likelihood
véi md hinh tién hdéa dwoc chon ty dong va 1.000
ultrafast bootstrap [27]. Mbi buée phan tich duoc lap lai
5 Tan véi cac gia tri khoi tao khdc nhau va ciy c6 gid tri

log-likelihood cao nhéat dugc chon lam cay t6i wu.

Xac dinh néng d6 chlorophyll

Mau rong duoc thu dinh ky hang thang trong
sudt thoi gian nghién ctu. Ham luong chlorophyll
trong mau Ulva duoc xac dinh theo phwong phép caa
Pritchard va cs. [28] véi mot s6 diéu chinh phu hop véi
diéu kién phan tich. Cu thé, rong Ulva sau khi thu vé
duoc rira nhiéu [an bf?mg nuée bién di loc nhim loai bo
tap chét va sinh vat bam, sau d6 khoang 0,03 + 0,01 g
mau rong twoi dugc nghién nhuyén trong 1,5 mL
ethanol 96% trong diéu kién anh sang yéu nh3m han
ché€ sy phan huy sdc t8; mdi mau rong duoc lap lai 5
Tan. Mau rong duoc tién hanh chiét sic t& trong vong 24
gio & diéu kién t6i. Sau khi chiét, toan bd dung dich
dugc ly tam bang may ly tdm (Hettich Mikro 200R,
Hettich Asia Pacific Pte Ltd, Pttc) ¢ 13.000 vong/phut
trong 20 phut tai 4 °C d€ tach phan dich chiét va cin
rong. Dich chiét (mau xanh) dwgc sit dung d€ do mat
do quang bang méay quang phd UV-Vis (BioMate™ 160,
Thermo Scientific, My) tai cac budc song 649 nm va 665
nm. Ethanol 96% duoc st dung lam mau tréng dé hiéu
chinh. Ham lwong chlorophyll a va b dwoc tinh duwa
trén cac cong thirc do Ritchie [29] dé xuat:

Chla = 13,70 X Aggs — 5,76 X Agao

Chlb = —7,60 X Aggs + 258 X Agso

2.3  Phan tich va xit 1y s6 liéu

Céc s liéu duoc xtt ly bang phuong phép théng
ké sinh hoc trén phan mém Excel 2017 va SPSS (phién
ban 20.0 cho Windows). Sy déng nhét cta dit liéu duoc

kiém tra bang cich st dung kiém dinh Kolmogorov-
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Smirnov. Sau dé, so sanh sy khac nhau vé ham luong
chlorophyll a va b va ty 1é chlorophyll a va b ctia rong
gitra cac thang dua vao phan tich ANOVA mot chiéu
va kiém dinh Tukey post-hoc v6i d6 tin cdy 95% (p <
0,05). S& liéu duoc trinh bay dwdi dang: Gia tri trung
binh + SE.

3 K&t qua va thao luan

3.1 K&t qua dinh danh mau rong Ulva thu tai
khu vec Heong Phong

Pic diém cau trac hinh thai cia mau rong Ulva
thu tai khu vuec Heong Phong

K&t qua quan sat dédc diém hinh thai cau tao ngoai ctia
mau rong thu duoc tai cac ao nudi thuy san thudc khu
viee Huong Phong, Thanh phS Hué, cho thdy tan rong
¢6 mau xanh luc twoi sdng voi cdu tric dang sgi manh
va dai. Cac soi rong khong moc thing ding, doc 1ap ma
¢6 xu hudng uén lugn, dan xen vao nhau va tao thanh
tleng bui rong (Hinh 2A). Vé cdu tao trong, thé tan c¢6
cdu trac dang éng, nhan va mong, mau xanh nhat dén
xanh vang, cac nhanh don réng xap xi 5-6 mm chay
doc theo thé tan. Cac t€ bao c6 dang hinh vudng véi cac
géc bo tron trong lat cit ngang ctia phan gifta

R ——— N

(Hinh 2B). Luc lap chiém phan 16n & bao va chita 1-2
thé pyrenoid (Hinh 2C).

Cin ¢t vao dic diém hinh théi cAu tao ciia mau
rong tai ao nudi thuy san khu vye Huwong Phong,
Thanh phd Hué, va khéa phan loai md ta loai trong cac
tai liéu Pham Hoang Ho [14], Nguyén Htru Dinh va cs.
[15], Tsutsui Isao va cs. [16], Tran va cs. [1], c6 thé thay
mau rong thu duoc cé nhiéu dic diém hinh théi cdu tao
twong dong véi mau rong U. limnetica tai Viét Nam.
Tuy nhién, theo Ichihara va cs. [30], loai rong U.
limnetica ¢6 hinh thai cdu tao rat giéng voi loai rong
nudce lo U. prolifera. Su khac biét gitta hai loai rong nay
duoc phan biét dua vao s6 luong pyrenoid. Cu thé, U.
limnetica thuong c6 tir 1 dén 3 pyrenoid trong khi UL
profifera thwong chi ¢6 mot [31]. Mac du s6 luong
pyrenoid trén mdi t& bao triedc day duoc xem nhu mot
déc diém quan trong trong viéc phan biét cac loai Ulva
[32], nhung cic nghién ctu cling cho thdy ring dic
diém nay c6 thé bién déng 16n va khéng du dd tin cdy
cho viéc dinh danh loai chinh xac [33]. Vi du, s6 luong
pyrenoid trén moi t& bao ¢ thé dao dong theo mua &
U. lactuca va U. scandinavica [34]. Do d6, can két hop ky
thuat sinh hoc phan t¢ d€ xac dinh chinh xac loai va

tranh sai st trong phan loai.

25 pm

Hinh 2. D3c diém hinh théi cdu tao ngoai mau rong Ulva thu duoc tai khu vee Huong Phong: A. Hinh théi ngoai; B.
CAu tao trong; C. Lat cat ngang thé tan

Dinh danh loai dwa trén chi thi sinh hoc phan t&
tufA va rbcL

Két qua phan tich so sanh trinh ty hai chi thi
phan t tufA va rbcL cho thdy mau rong tai ao nudi
thuy san tai khu vuec Heong Phong c¢é mtre d6 tuong
dong rat cao véi loai U. limnetica. Cu thé, véi chi thi
tufA, trinh ty ctia mau A dat muic twong dong tir 99%
dén 100% so vd&i cac trinh tw tham chiéu cua

DOI: 10.26459 /hueunijns.v135i1C.8443

U. limnetica. Trong d6, mau c6 sw dong nhat gan nhuw
tuyét d6i (100%) véi hai ma truy cap MZ582302 va
MZ582307, khéng phét hién bat ky SNP hay indel nao.
Khi so sanh véi ma truy cap MZ582295, mic twong
dong dat 99,68% v6i chi 2 SNP trong ving can chinh.
Céc bidu d6 can chinh cho thay trinh tw tufA ctia mau
rong tai khu viec Huong Phong dong tuyén tinh hoan
toan véi cac trinh tu tham chiéu, khong ghi nhan tai sap
x€p cdu truc hay bién ddi 1on (Hinh 3)
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Hinh 3. Biéu d6 cén chinh trinh tw chi thi tufA cta mau rong tai khu viee Huong Phong so véi cac trinh tw Ulva
limnetica tham chiéu (MZ582295, MZ582302, MZ582307)

D&i véi chi thi rbeL, trinh tw mau rong cho thay
d6é dong nhat dat 99,54% (5 SNP sai khac) so véi trinh
tw tham chiéu AB425968.1 trén ving chong chéo dai
1293 bp. Biéu d6 “dot plot alignment” (phwong phap
dot plot trong cén chinh trinh ty) cho thdy moét duong
théng lién tuc v6i d6 dong nhét cao xuyén sudt toan bd

rbcL alignment
Identity = 99.54%

S
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3

AB425968.1 (bp)
@
8

0
0

Overlap
1293 bp

Alrbcl|1425bp

vung so sanh, khong xuét hién khoang trong 16n hay sw

A

dao nguoc trinh tu. Bi€u d6 “overlap” (vung chong 1ap)
cling xac nhan réng trinh tw mau rong thu tai khu vie
Huong Phong bao pht gan nhu hoan toan chiéu dai

vung chong chéo vdi trinh ty tham chiéu (Hinh 4).
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Hinh 4. So sénh trinh tu gen rbcL ciia mau rong tai khu viec Huong Phong véi ma truy cap AB425968.1 ctia Ulva
limnetica

Twong tw, trén cay phat sinh loai dwa trén chi thi
tufA, mau thu duoc tai khu vuc Huong Phong
(A/gene_tufA) nam bén trong nhanh U. limnetica, cing
nhém véi ba trinh te tham chiéu U. Ilimnetica
(MZ582295.1, MZ582302.1 va MZ582307.1) va tach biét
khoi cac loai Ulva khac trong cdc nhanh lan can. Dang
chti y 1a mau nghién ctu phan nhém gan nhat véi
MZ582302.1 va MZ582307.1 cho thay vi tri phat sinh

loai ctia mau hoan toan phu hop véi U. limnetica trén
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cay tufA (Hinh 5A). Dé&i véi cdy phat sinh loai dya trén
chi thi rbcL, miu thu tai khu vuc Huwong Phong
(A/gene_rbcL) nam hoan toan bén trong nhanh U.
limnetica, cuing nhém chdt ché véi cac trinh ty tham
chiéu ctia loai nay va tach biét rd rang khoi cac loai Ulva
khac (Hinh 5B). Vi tri nay hoan toan nhét quan véi két
qua phan tich dua trén tufA.
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Mdc du viéc st dung cac chi thi phan ti da cai
thién dang k€ murc do chinh xac trong viéc dinh danh
loai, viéc st dung két hgp nhiéu DNA marker da dwoc
khuyén cdo tng dung trong phan loai hoc Ulva [13].
Trong nghién cttu nay, hai chi thi (tufA va rbcL) da dwoc
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Hinh 5. Phan tich phat sinh loai dwa trén chi thi tufA (A) va rbcL(B)

3.2 Sy bién dong ham lugng chlorophyll a va
chlorophyll b theo thoi gian

Chlorophyll a (Chl a) 1a sic t8 trung tam, déng
vai tro quan trong trong phan tng ctia hé quang hop
PSI va PSII va thuwong dwoc sit dung nhu chi thi cho
sinh khoéi va nang sudt quang hop cua sinh vat quang

hop cé oxy nhu vi khuén lam, rong tao va thuc vat bac

DOI: 10.26459 /hueunijns.v135i1C.8443

cao [35]. Trong khi d6, chlorophyll b (Chl b) la sdc t8
phu, phd bién thit 2 sau Chl a va tham gia vao hé thong
thu nhéan anh sang gitp moé rong pho hap thu anh sang
d€ tang hiéu qua st dung ning luwong anh sang [36]. Sw
bién déng va ty 1€ gitta Chl a va Chl b, vi vay, phan anh
cau truc hé théng quang hop ciing nhu kha ndng thich
nghi ctia sinh vat véi diéu kién chiéu sang khac nhau,
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déc biét lién quan dén sy diéu chinh sinh ly trong cac
diéu kién anh sang manh hodc yéu [37]. Két qua theo
ddi su bién déng & céc chi s& nay cho thdy ham lugng
Chl a va Chl b cling nhu ti 1¢ Chl a/Chl b trong U.
limnetica thu tai khu viee Huong Phong bién dong ro rét
theo thoi gian (p < 0,05). Diéu nay phan anh truc tiép
trang thai sinh ly va kha néng thich nghi quang hop cua
loai rong nay. Cu thé 1a trong giai doan thang 3 dén
thang 5, ham luwgng Chl a dao dong tir 0,23 + 0,00 dén
0,43 + 0,05 mg.gww va Chl b ttr 0,20 + 0,01 dén 0,26 +
0,04 mg.gww, cho thdy hé sic t8 duy tri & mtc on
dinh. Ty 1é chlorophyll a/b trong giai doan nay dao
dong trong khoang 1,13-1,67, phan anh trang thai can
bang gitta hé phan ting quang héa va hé thu nhan anh
sang. Ty 1& chlorophyll a/b thap ghi nhan trong nghién
cttu nay tuong ddéng véi cc cong bo trén rong luc bién
Ulva pertusa [38], phan anh ham lwong chlorophyll b
twong d6i cao va sy phat trién cua hé sdc t6 thu nhan
&nh sang nham thich nghi véi diéu kién anh sang mai
treong ven bién. Dén thang 6, ham luong chlorophyll a
va b giam manh xudng 0,01 + 0,00 mg.gww! (p < 0,05).
Sut sut giam nay phan anh giai doan suy thoai sinh ly
nghiém trong ctia quan thé, c6 thé lién quan dén bién

déng manh cta cac yéu t& moi truong gay ra tc ché

hoat dong quang hop. Tkt thang 7 dén thang 9, ham
lwong Chl a ting tir 0,11 + 0,02 1én 1,20 + 0,00 mg.gww-'
va Chl b tang ttr 0,08 + 0,01 1én 0,61 + 0,12 mg.gww (p
< 0,05). Su gia tdng nay phan dnh qua trinh tai thiét hé
quang hop va phuc héi sinh khéi khi diéu kién méi
truong tréd nén thuén loi hon. Mot trong nhitng diém
dang luu y, nhiét d nude trong thang 6 tai thoi diém
thu mau dat cao nhat (> 31°C), cao hon so véi cac thang
thu mau con lai. Do d6, nhiét d6 c6 thé la nguyén nhan
dan dén sy suy giam ham luong chlorophyll cta U.
limnetica & nghién ctu nay. Cac nghién cttu truede day
da ghi nhan nhiét d6 anh huong dén hoat dong quang
hop va can bang chuyén héa & tao luc, trong dé c6 cac
loai Ulva, ttv d6 c6 thé gian tiép tac dong dén ham
lwong chlorophyll thong qua cac phan tng stress sinh
ly [39]. Tuy nhién, trong pham vi nghién cttu nay,
chang t6i khong loai trit cac nguyén nhan khac nhu yéu
t6 dinh dudng, 4nh sang, pH hodc 6 nhiém... c6 thé gay
ra hién twong nay. Do d6, cac nghién ctru tiép theo can
tap trung lam rd méi quan hé gitta cac yéu t& moi
truong va su sinh truong, phét trién cua U. limnetica
nham hiéu 16 hon co ché diéu hoa sinh ly cta loai trong

diéu kién ti nhién.

Béang 1. Ham luong chlorophyll a va chlorophyll b trong mau rong Ulva limnetica tai cac thang thu mau

Thang 3 Thang 4 Thang 5 Thang 6 Thang 7 Thang 8 Thang 9
Chlorophyll a (mg.gww-1) 0,23+0,000 043+0,05> 042+0,05> 0,01+0,00 0,11+0,02> 0,91+0,03¢ 1,20+ 0,00°
Chlorophyll b (mg.gww-1) 0,20+0,012d 0,26 +0,04> 0,26 +0,03 0,01 £0,00bde 0,08 +0,012cc (0,57 +0,03f 0,61 +0,12f
Chlorophyll a/Chlorophyllb 1,13 +0,060 1,67+0,07®> 1,57 +0,03®> 1,57 +0,03 1,24+0,032  1,62+0,05® 2,42 +0,54>

Ghi chii: a, b, ¢, d, e, f cho biét si khac biét théng ké ham lwgng chlorophyll a, chlorophyll b va ti 1é chlorophyll a va

chlorophyll b theo thoi gian (p < 0,05). S6 liéu duge lam tron 2 chit s& sau d&u thap phan.

4  Kétluan

Loai rong bién chiém wu thé tai cdc ao nudi thuy
san tai khu viee Huong Phong, Dam pha Tam Giang, la
Ulva limnetica, dugc xac dinh théng qua sy két hop gitra
déc diém hinh théi va hai chi thi phan t@ tufA va rbcL
(d6 twong dong 99-100%). Ham luwong chlorophyll a va
b bién dong rd rét theo mua sinh trudong (p < 0,05), véi
mutc giam dot ngot vao thang 6 (0,01 mg-gww™) va
phuc ho6i manh tit thang 7 dén thang 9 (lan luot dat 1,20
va 0,61 mg-gww1). Két qua 1a ngudn di liéu nén quan
trong vé dic diém phan loai va sinh ly sic t8 cta U.

limnetica trong hé dam pha nudc lo, gép phan hd tro
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cong tac giam sat va dy bdo hién tuong "thuy triéu
xanh" tai khu vue. Céc nghién ctru tiép theo can dugc
mé rong vé quy md va thoi gian, két hop véi phan tich
twong quan da bién va thi nghiém kiém soat dé€ lam ro
co ché€ diéu hoa ham luong chlorophyll dwdi tac déng
ctia bién d6i khi hau va pht dudng, dong thoi dé xuat
giai phap quan ly va khai thac bén ving ngudn tai

nguyén nay.

Thong tin tai trg
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