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Abstract

Data on characteristics of phytoplankton communities is important scientific information in marine
ecosystem, especially in assessment of environmental impacts on biodiversity in a specific waters. In the
present study, two-year phytoplankton data was analyzed for species diversity, community structure changes
and variation in 4 adjacent waters: Lower Thu Bon river (TB), transition waters (CT), Cu Lao Cham island
(CLC) and offshore site (BM) to provide basic scientific data of phytoplankton communities, compare and
assess seasonal changes and possible linkage of these adjacent waters. A total of 364 phytoplankton taxa of
12 classes were identified, showing high diversity and with seasonal variation of the investigated waters.
There was strong difference of phytoplankton communities among the adjacent waters with low similarity
index and the change of dominant species seasonally in each area. The species richness and diversity in the
lower Thu Bon river were lower than in other areas. Variation of phytoplankton abundance and diversity
along the river transect showed changes in species composition between the dry and rainy seasons but with
similar trend in abundance. The low community similarity between the adjacent waters and the transition
waters may indicate low impacts of river flow on phytoplankton communities in the coastal waters.
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Tom tat

Dit liéu dic trung quan xa thuc vat phu du 1a thong tin khoa hoc quan trong trong hé sinh thai bién, dic biét
1a trong danh gia cac tac dong moi truong dén da dang loai & mot thiy vuc. Trong bai bao nay, sé liéu 2 nim
vé da dang loai va bién dong quan xa thyuc vat pht du caa 4 khu vuc khao sét lién ké: Ha Iuu séng Thu Bon,
viing chuyén tiép, ven Cu Lao Cham va viing bién mé duoc phéan tich nham cung cép thong tin co ban, so
sanh va danh gia tic dong mua va tinh lién két cua cac thuy vuc lién ké ha luu song Thu Bon. Két qua ghi
nhan 364 loai va dudi loai (taxa) thuoc 12 16p thuc vat phi du cho thay thuy vuc ven bo ¢6 tinh da dang cao
va thay d6i theo muia. Phén tich ciing chi ra sy khéc biét 16n giita céc ving khao séat véi chi sé gidng nhau
thip giita cac vling va c6 su thay ddi cua thanh phan loai wu thé & mdi khu vuc va mua. Vang ha luu soéng
Thu Bdn c6 d6 giau co loai va da dang loai thip hon cac ving chuyén tiép, ven Ct Lao Cham va bién mé. Dién
bién mat do va da dang loai trong mat cit cira song - bién mé cho thiy c6 su thay d6i thanh phan loai gitta mua
mua va mua khé trong ving cira song nhung xu thé bién dong mat do 1a kha twong ty nhau. Cing véi mic do
giéng nhau thip giita quan xa thuc vat phi du ha luu song Thu Bon va viing chuyén tiép cho thdy c6 thé dong
vat chit tir s6ng tac dong dén quan xa thuc vat pha du 1a khdng 16n & khu vire ngoai ctra séng.

Tir khoa: Chi sé da dang, thyuc vat phi du, ha luu song Thu Bon, Cl Lao Cham.

MO PAU Quang Nam la tinh thugc ving déng bang

Quan x4 thyc vat phﬁ du (TVPD) dong vai
tro quan trong trong céc chu trinh sinh dia hoa,
la mat xich co s6 ctia cac ludi thice an thiy vuc,
va dong gop hon mot nira ning suat toan cau
[1, 2]. Trong qué trinh sinh truong va phat
trién, TVPD chiu tac dong béi nhiéu yeu t6 moi
truong, dong luc, thiy van cling nhu cac tuong
tac gitra cac sinh vat. Ngoai nhing tac dong cua
yéu tb tu nhién, nhiing tuong tac cua hoat dong
dan sinh hay cong huong céc tac dong cua con
ngudi va tu nhién 1én hé sinh théi thay vuc van
chua duogc nghién ciu nhiéu. Vi vay, hiéu biét
vé quan xa TVPD trong mot vung dia ly cu thé
sé la co s& khoa hoc trong viéc danh gia cac
dac trung sinh thai khu vuc.

216

duyén hai mién Trung, c6 bo bién chay dai trén
125 km, ¢6 15 hon dao I6n nho ngoai khoi.
Vung blen ven bo chiu dnh huong boi hai hé
thdng séng Vu Gia-Thu Bon va song Truong
Glang Nhung danh gla gin day vé anh hu’ong
ctia cac cong trinh xay dung trong luu vyuc séng
Vu Gia - Thu Bdn cho thay cac tac dong tiéu
cuc dén ving ha luu bao gom xa thai 6 nhiém
va tic dong dén dong chay va xam nhap man
[3]- Dén nay, cac nghién cau vé TVPD ving
bien Quang Nam, dac bi¢t la danh gia nhitng
tac dong Ciia moi truong, van con rat han ché.
Chi c6 mot s khao sat duoc thyc hién trong
chuong trinh hop tac nghién cau khoa hoc Viét
Nam - Thuy Bién (thang 7/2006-3/2007) vé da
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dang TVPD lién quan den tinh trang san ho; dé
tai “Piéu tra va dé xuat giai phap guan Iy, su
dung bén viing ddi véi tai nguyen da dang sinh
hoc & Khu Du trir sinh quyén thé gisi Cu Lao
Cham - Hoi An” (11/2015-6/2016); va d¢ tai
nghién ctru co ban (NAFOSTED, 5/2017)
“Nghién ctru co ban da dang sinh hoc Sinh vat
phu du bién Viét Nam: Sinh hoc, sinh thai cac
loai vi tao roi va tng dung ky thuat phan ti de
hd tro viéc xac dinh loai”. Tuy nhién, mot sb
dir liéu tir cac dé tai trén van chua dugc cong
bé, vi ‘vay nghién ctru nay da tong hop va phan
tich so liéu nham cung cap nhitng thong tin ve
da dang loai, cau tric, bién dong cua quan xa
TVPD trong khu vuc ha luu séng Thu Bon va
Cu Lao Cham do phong Sinh vat phu du bién
thuc hién tir nam 2015 dén 2016.

TAI LIEU VA PHUONG PHAP

Khu vuc nghién ciru va dia dlem thu mau
Nghlen ctru sir dung 105 mau dinh tinh va

dinh lugng TVPD dugc thu tai 28 tram tir 4 khu

vuc khdo sat thugc thiy vuc Hoi An - Quang
Nam trong cac thoi diém: Thang 11/2015, thang
5/2016 va théng 6/2016 (hinh 1). Bon khu vuc
khao sat bao gom: Khu vuc ha luu song Thu
Bon (36 Mmau, tor tram 1 dén tram 9); Vung
chuyén tiép (12 mau, tram 10, 11, 12): Khu vuc
ven Cu Lao Cham (45 mau, tir tram 13 dén tram
27); va Vgng bién m¢ (12 mau, tram 28). Trong
do, hau het cac mau dinh lugng chi dugc thu tai
tang mét (d6 sau 0,5 m), ngoai trir cac Mmau tram
bién mo bao gom ca tang mat va day (50 m).
Viéc phan chia cac khu vuc khao sat dua trén vi
tri dia Iy nham danh gla cdc anh hudéng khac
nhau 1én su bién doi quan xa TVPD, cu thé: Khu
vuc ha luu song Thu Bon chiu anh huong tir
nguon nudc song va hoat dong dan sinh; Vung
chuyen tiép chiu anh hudng tir song va cac yeu
t6 khéc cua khu vuc bién gan bo; Khu vuc ven
Cu Lao Cham anh hwong béi hoat dong dan sinh
khu vuc quanh dao; Vang bién mé it chiu anh
huéng cia hoat dong dén sinh cling nhu céc yéu
t6 gan bo.
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Hinh 1. So d0 vi tri cac tram khao sét (@) trong thuy vuc ha luu séng Thu Bon
va viing bién Cu Lao Cham, Quang Nam
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Phuong phap thu va phén tich miu
Mdu dinh tinh

Mau dinh tinh ding trong phan tich thanh
phan loai TVPD duogc thu bang ludi chép cd
duong kinh miéng ludi 30 cm va kich thudc
mét ludi 25 um, kéo nhiéu lan theo huong tur
gan day lén mat. Cac mau thu duoc cho vao lo
nhya mau téi va cd dinh ngay bang dung dich
formalin (nong d6 cudi 12 5%), bao quan mau ¢
diéu kién téi/mat cho dén khi dwgc phan tich
trong phong thi nghi¢m.

Cac mau dinh tinh TVPD duoc phan tich
bang phuong phap so sanh hinh thai. Quan sat
va ghi nhan thanh phan loai trong khoang tir 3—
5 lam kinh cho méi vat mau dudi kinh hién vi
quang hoc LEICA-DMLB (btc) ¢ cac do
phong dai khac nhau. Riéng dbi véi nhom tao
hai roi c6 vo gidp, cac vat mau dugc nhuém
bang dung dich Calcofluor-white va quan sat
dudi kinh hién vi quang hoc LEICA-DMLB
(Puc) két hop véi thiét bi huynh quang, cling
vai may chup anh k¥ thuat so Olympus-DP71
dé ghi lai hinh anh cua loai.

Céc loai TVPD dugc dinh danh theo cac tai
liéu cuna Graham & Bronikovsky (1944) [4],
Hoang Quéc Truwong (1962 & 1963) [5, 6],
Shirota (1966) [7], Abé (1981) [8], Balech
(1988) [9], Truong Ngoc An (1993) [10], Licea
et al., (1995) [11], Moreno et al., (1996) [12],
Tomas (1996) [13], Larsen & Nguyen-Ngoc
(2004) [14], Nguyen-Ngoc & Larsen (2008)
[15], Nguyen-Ngoc et al., (2012) [16], Doan-
Nhu et al., (2014) [17], Phan Tan Luom va
nnk., (2016) [18], Phan-Tan et al., (2017) [19].
Danh phap va cac bac phan loai dugc cap nhat
theo Guiry & Guiry (2019) [20].

Mdéu dinh lwong

Cac mau dinh lugng duoc thu bang chai
Niskin c6 thé tich 5 | tai cac do sau khac nhau
(tuy theo tram). Mau nuéc sau khi thu duoc
cho vao chai nhya PET va c6 dinh ngay bang
dung dich lugol trung tinh, bao quan mau
trong toi/mat cho toi khi phan tich ¢ trong
phong thi nghiém.

Mat do té bao TVPD duoc xac dinh bang
phuong phap ling va dém bang budng dém
Sedgewick-Rafter c6 thé tich 1.000 pl [21].

DPé dém sé luong tao hai roi c6 vo giép,
nhuém maiu bang thuéc nhuom Calco-fluor
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white theo Andersen va Kristensen (1995) [22],
Fritz va Triemer (1985) [23] trudc khi quan sat
duéi Kinh hién vi huynh quang.

Déi voi vi khuan lam Microcystis, s6 luorng
té bao dugc dém trén mot tap doan chuan véi
kich thué¢ce xéac dinh, sau d6 xac dinh kich thuéc
ctia cac tap doan c6 trong mau dém. S6 lugng
té bao duoc tinh dya trén ti I¢ gitra tap doan
chuan va tap doan dém.

Ddnh gid tinh da dang cia quan xa thuc vt
phu du
Céc chi s6 sinh thai dwoc tinh bang phan
mém Primer 6.0 (Primer-E Ltd, Plymouth UK)
Vai cac cong thirc nhu sau:
Do giau co loai (Margalef):
d=(S—1)/log(N) [24]
Chi sé can bang Pielou:
J’ = H’llog(S) [25]
Chi sb da dang Shannon:
H’ = —sum(Pi*log,(P1)) [26]
So sanh sy giong nhau vé thanh phan loai
gitra cAc mua va khu vuc bang chi s6 giong nhau
(similarity index) cua Bray va Curtis (1957):

2C,
BC; =1- ! [27]
S, + i
Chi sb da dang Simpson:
1
(D) =—<— [28]

>op

i=1

Trong dé: N: Tong So ca thé cua tram/mau; S:
tong sé loai trong 1 mau; Pi: Tan suat caa l0ai i
trong 1 mAu = XAc suat bat gap loai i trong 1
mau; Cj;: Tong cac loai giong nhau gitra 2 mau
i va j; Sjva Sjla sé lugng loai ciia mdi mau.

X 1y s6 ligu

Sé ligu duoc trich xuét tir co s dit ligu
PlanktonSys (Bioconsult, Pan Mach), chuyén
dang thanh file bang tinh, so sanh, cip nhat,
dong hoa dir lidu loai va cac bac phan loai cao
hon loai theo Guiry & GUIry (2019) [20].

S4 liéu dinh tinh va dinh lugng mat do té
bao TVPD duoc xir Iy bang phan mém Excel



Da dang thuc vt phu du

Microsoft Office 2016. Str dung phan mém R
v3.6.0/RStudio trong cac phén tich thong ké
V&1 cac goi phan tich “coin”, “ggplot2”,
“plyrd”, “pgirmess” va “vegan” [29-32].

KET QUA VA THAO LUAN
Thanh phan loai thuc vat phu du thiy vuc
ha luu séng Thu Bon, vung chuyen tiep, khu
vuc ven Cu Lao Cham va vung bien mé

Két qua phan tich 51 mau dinh tinh TVPD
duoc thu vao mua mura (thang 11/2015) va mua
kho (thang 5 va 6/2016) tir 4 khu vuc khao sat
da ghi nhan dugc 364 taxa thugc 12 lop tao:
Dinophyceae (103 taxa), Mediophyceae (78
taxa), Bacillariophyceae (59 taxa),
Coscinodiscophyceae (46 taxa),
Conjugatophyceae (30 taxa), Chlorophyceae
(17 taxa), Cyanophyceae (16 taxa) va 5 lép
khac gom 14 taxa (trong do: Trebouxiophyceae

xé4c dinh (1 taxon) va Chrysophyceae (1 taxon).
Nhu vay, so luong loai va duéi loai nhiéu nhat
la tao silic (184) ké tiép 1a tao hai roi (103),
con lai la cac nhom tao luc, vi khuan lam, tao
mat, tao xuong cat, tao tiép hop
(Conjugatophyceae), Trebouxiophyceae va tao
vang anh (Chrysophyceae). )

Trong 4 khu vyc khdo sat, so luong loai
TVPD dugc ghi nhan cao nhat ¢ Cu Lao
Cham vao mua kho (233 taxa) va thap nhat la
ving chuyén tlep trong mua kho (124 taxa).
Nhin chung, so loai xuat hi¢n vao mua mua &
2 vung ha luu song Thu Bo6n va vung chuyén
tlep (142 va 163 taxa) cao hon mua kho (126
va 124 taxa), tuy nhién sy chénh I¢ch sb luong
loai gifta hai mua khong dang ké. Nguoc lai,
khu vuc ven CU Lao Cham, so luong loai vao
mua kho (233 taxa) cao hon han so véi mua
mua (193 taxa) va déu cao hon so6 lugng loai ¢

(8 taxa), Euglenophyceae (3 taxa), vung bién m& vao mua khé (chi véi 155 taxa)
Dictyochophyceae (2 taxa), 16p tao silic chuwa  (hinh 2).
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Hinh 2. Sé lugng loai TVPD theo cac 16p trong timg khu vuc, & miia kho va miia mua

Nhin chung, thanh phan loai & hau hét cac
khu vuc chu yéu la tao silic (44— 64%) va tao
hai roi (26-40%), trir khu vuc ha Iuu song Thu
Bon vao thoi diém mua muwa, nhom tao silic
van chiém wu thé (> 40%) nhung cac loai tao

nudc ngot tang 1&n khoang 40%, nhiéu hon thoi
diém mua khd trong khi tao hai roi giam xudng
chi con 11% (hinh 2).

So sanh so luong loai theo ting mua
khong thy su khéc biét c6 ¥ nghia thdng ké
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(kiém dinh hoan vi, p > 0,05). So sanh giia
cac vung, so lu:orng loai c6 su khac bigt glua
khu vuc ha luu song Thu Bon véi tat ca cac
khu vuc con lai (hau kiém dinh phi tham sb
Kruskal-Wallis, a < 0,05). o

Phan tich dong thoi hai yeu to mua va
khu vuc khao sat, s6 lwgng loai thuoc khu

vuc ha luu song Thu Bon khéc biét rd rét so
va6i khu vuc Cu Lao Chz}lm ¢ ca mua mua va
mua khd. Su khac biét vé thanh phan loai con
thé hién rd gita khu vuc ha luu séng Thu
Bdn vao mua mua va khu vuc bién mo vao
mua khd (hau kiém dinh phi tham sé
Kruskal-Wallis, a < 0,05).
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Hinh 3. Bleu dd hop vé sb luong loai TVPD ¢ 4 khu vuc: Ha luu séng Thu Bon (TB), viing
chuyén tiép (CT), Cu Lao Cham (CLC), bién m& (BM) vao mua khé (K) va mua mua (M)

So sanh thanh phan loai TVPD & khu vic
ha Iuu séng Thu Bon va Cu Lao Cham véi mot
sb thuy vuc ven bd khéc thudc viing bién mién
trung Viét Nam thay rang, khu vuc nghién ctu
c6 s6 luong loai cao hon, nhu vinh Pa Ning
véi 316 taxa duoc ghi nhan tir nam 2002-2016
[33], vinh Nha Trang véi 336 taxa voi so liéu
tr nim 2015-2018 (sé liéu chwa cong bo)
Dang chi y 1a nghién ctu nay bao gom cac
tram trong viing ha luu séng Thu Bon, nén bao
goém ca 70 loai tao nudc ngot.

Bién dong da dang TVPD theo tirng khu vuc

Phan tich va so sanh cac chi so glau co Ioal
Margalef, chi s6 can bing Pielou, cac chi s6 da
dang Shannon va Simpson cho thiy, giira cac
khu vyc khong ¢6 su khac biét cua 2 chi sb la
Pielou va Simpson (kiém dinh phi tham sb
Kruskal-Wallis, P > 0,05) (hlnh 4b, 4d). Tuy
nhién, cac chi sb Margalef va chi s Shannon
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lai c6 su khac biét gitra cac khu vuc (kiém dinh
phi tham s6 Kruskal-Wallis, p< 0,05). Vi chi
SO Margalef c0 su khac biét rd gitra khu vuc ha
luu séng Thu Bdn so vai khu vuc chuyén tlep
va Cu Lao Cham (hau kiém dinh phi tham SO
Kruskal-Wallis, o = 0,05) (hinh 4a). Con dbi
véi chi 50 Shannon thé hién su khéc biét c6 y
nghia thong ké gitra khu vuc ha luu séng Thu
Bon va vung chuyén tiép (hau kiém dinh phi
tham s6 Kruskal-Wallis, o = 0,05) (hinh 4c).
Nhu vay, c6 su khac blet gitra 3 khu vuc ha luu
song Thu Bon, vung chuyén tiép va Cu Lao
Cham vé do glau c6 loai trong khi da dang loai
chi khac biét & vung ha luu séng vdi vung
chuyen tlep

Biéu dd hop (hinh 4a) cho thiy do giau c6
loai (Margalef) cua khu vuc ha luu song Thu
Bon thip nhat so véi cac khu vuc con lai. Quan
xa TVPD 6 vung chuyen tiép c6 su can bang va
d6 da dang cao hon cac khu vuc khac qua gia
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tri trung vi cua cac chi sd Pielou, Shannon va
Simpson (hinh 4). Céc chi s6 da dang c6 d
phan tan rong ¢ tat ca bon khu vuc, dac biét la
chi so can bang Pielou ¢ khu vyc Cu Lao Cham
va chi s6 da dang Simpson & khu vuc ha luu
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song Thu Bon. Diéu nay c6 thé phan anh dugc
su thay doi cau truc quan x&8 TVPD gitta mua
kho va mua mua va tham chi ca gitra cac vi tri
thu mau cua ting khu vuc.
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Hinh 4. a-d. Biéu d6 hop thé hién chi s6 da dang sinh hoc ciia 4 khu vuc khao sat: Ha luu song
Thu Bon (TB), vung chuyén tiép (CT), Cu Lao Cham (CLC) va vlng bién mé (BM)

Bién dong da dang TVPD theo muia va khu
vuc khao séat

Phén tich ddng thoi cac chi sé da dang gitra
bén khu vuc vao mua khé va mua mua co thé
thiy su khac biét cua cac chi s Margalef,
Pielou, va Shannon (kiém dinh phi tham s
Kruskal-Wallis, p < 0,05), nhung khéng thay
su khéc biét caa chi sb da dang Simpson (kiém
dinh Kruskal-Wallis, p > 0,05).

Quan xa TVPD khu vuc ha luu séng Thu
Bdn c6 do giau co loai thip hon nhiéu so voi
cac khu vuc khac trong ca mua khé va mua

mua (hinh 5a). Tuy vay, su khac biét nay chi c6
¥ nghia théng ké véi khu vyc CU Lao Cham va
ving chuyén tiép (hau kiém dinh Kruskal-
Wallis, a = 0,05). Pa dang loai (chi s6
Shannon) cua quan x4 TVPD thudc ving
chuyén tiép va Ci Lao Cham vao mua kho cao
hon va cén b?mg hon so v6i khu vuc ha luu
song Thu Bon vao mua mua (hau kiém dinh
Kruskal-Wallis, a = 0,05). O tirng khu vuc, cac
chi sé Pielou, Shannon va Simpson déu khéng
¢6 su khac biét theo mua.
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Hinh 5. a—d. Biéu d6 hop thé hién cac chi s6 da dang sinh hoc gitra miia kho
va mua mua & bon khu vuc khao séat

Két qua phan tich Simper (Similarity
Percentage) dua trén s6 lieu mat do loai theo
yéu t6 khu vuc va mua cho thay c6 sy khéac
nhau rd rét vé cac loai wu thé glua cac khu vuc
cling nhu glua mua kho va mua mua (bang 1)
Hau hét cac loai uu thé duogc phan biét kha rd &
tung khu vuc khao sat. Quan xa& TVPD ¢ khu
vuc ha luu song Thu Bon va chuyén tiép wu thé
bai cac loai tao nudc ngot nhu Mlcrocystls sp.,
Staurastrum sp., Anabaenop5|s sp., vi khuan
lam Phormidium sp. va tao silic trung tdm rong
nhiét, thich &ng voi d6 mudi thap vang ven bo
nhu  Chaetoceros  subtilis,  Aulacoseira
granulate. Trong khi d6, khu vuc quanh déo Cu
Lao Cham va ngoai khoi wu thé boi silic trung
tdm Chaetoceros lorenzianus, cac loai silic
léng chim Pseudo-nitzschia spp.,
Thalassionema frauenfeldii. Nhém tao hai roi
KXD (khong xac dinh) ¢6 kich thugc nho (< 20
pum) la nhom wu thé trong 3 khu vuc tr ha luu
séng Thu Bon ving chuyén tiép (mua khd) va
khu vuac quanh Cu Lao Cham (ca hai mua)
Ngoai ra, thanh phan cac loai chiém wu thé con
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cho thay dwoc su bién d6i rd rang gitra mua
mua va mua khé & cdc vung khao sat (bang 1).
Tao silic, dic biét la chi tao silic trung tam
dang chudi Chaetoceros, chiém wu thé o tat ca
cac khu vuc khao sat, diéu nay phu hop Véi hau
hét cac thuy vuc khac trén the gioi. Tao silic co
nhimng dic diém dé thich nghi tot Vvéi nhiéu moi
truong khéc nhau, nhu ching co thé phat trlen
¢ ving nude c¢6 do xao tron In, tir nhung té
bao duoc ndi dang chudi dai thi ching co the
phan tach thanh nhiing chudi ngan hon nham
dam bao su ton tai dudi diéu kién méi truong
Xao tron manh [34].

Nhin chung, chi s6 giéng nhau trung binh
gitra cac mau trong cac khu vuc va cac mua co
su bién dong 16n, tir 19-56%. Quan xa TVPD
tr khu vuc ha luu song Thu Bon va ving
chuyen tiép c6 chi s nay cao hon ¢ mua kho so
v6i mia myua. Tuy nhién chi s6 nay cao nhat ¢
vung chuyen tiép vao mua kho (55,81%) va
thip nhit (18, 65%) vao mua mua nhung lai
khong khac nhiéu & vung ha luu song Thu BoN.
Diéu nay cho thiy & vung chuyén tiép, thanh
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phan loai TVPD trong mua kho cua toan khu
vyc thu mau la kha giéng nhau nhung lai rat
khac biét trong mua mua. Nguoc lai, sy khac
biét gitra cac tram trong vung ha luu song Thu
Bon la rat I6n trong cd hai mia mua va kho. O
vung chuyen tiép, c6 thé dinh dudng tir dét lién
trong mua mua dé c6 danh hudng khac nhau dén
quan xd8 TVPD dua trén vi tri dia ly cta céac
tram tir bo ra khoi trong khu vuc nay. O ha luu
séng Thu BN, bién dong ¢6 mudi cua cac tram

doc sdng co thé 1a yéu t6 tac dong dén quan xa
TVPD. Nguoc lai, cac mau TVPD quanh Cu
Lao Cham c6 chi sé gidng nhau trung binh vao
mua mua cao (30,09%) cao hon mua kho
(19,21%). O ving bién mo, mac du cac mau
duoc thu cung mot tram vao mua kho, chi khac
nhau tai cac thoi diém thu nhung chi sb giong
nhau trung binh giita cac mau rat thap (ch1
19,18%), do su khéc biét tang thu mau mat va
day (bang 1).

Bang 1. Ty I (%) vé mat do té bao trung binh ctia cac loai wu thé theo khu vuc va mia

. . ThuBén- ThuBén-  GIWYeN Chuyen Cu Lao Cu Lao Bién mo-mua
Loai uu thé N A | tiep-mua tiep-mua Cham-mua  Cham-mua ~
muakhé  mua mua A N kho
kho mua kho mua
Chaetoceros subtilis 39,72
Chaetoceros spp. 16,61 35,99 7,38 2,57
Skeletonema sp. 8,16
Tao hai roi KXD (< 20 pum) 6,47 11,94 22,02 7,48
Anabaenopsis sp. 4,26 5,79
Phormidium sp. 3,71 48,88
Microcystis sp. 31,29
Aulacoseira granulata 27,63
Staurastrum sp. 22,31
Tao silic 16ng chim KXD 800
(10-20 pm) '
Aulacoseira granulata 27,29
Tripos furca 15,82 3,68
Pseudo-nitzschia spp. 26,78 15,97 25,36
Trichodesmium thiebautii 3,97 30,58
Thalassionema frauenfeldii 15,19
Proboscia alata 24,83
Chaetoceros lorenzianus 22,51
Chi so giong nhau gitacac 5, 4 20,11 55,81 18,65 19,21 30,09 19,18
mau (%)
05/ 0a©® trén mat do té bao cho thiy cé su khac biét rd
0 "0 °: A rét gita thanh phan TVPD ha luu séng Thu
o0 ° Al Maa  Bon & mua mua va mua khd ciing nhu so véi
5 o 8 ° @ A : K cac khu vuc con lai & ca hai mua. Bén canh do,
00 o o °f gAA " vao mua kho, thanh phan loai dwoc thu ¢ ving
a A, Qo vang  bién mo ciling khac nhiéu so véi cac khu vuc
= a P ® o ¢on lai, trir mot s6 mau tir Cu Lao Cham. Nhin
o ¢ chung, dd thi da chiéu cho thay c4c mau c6 do
051 4 2 e =  phan tan rong, it phan bo thanh tirng cum cling
da thé hién su khac biét kha Ion vé thanh phan
TVPD theo tung vi tri khac nhau vao cac thoi
05 00 s diém khac nhau, dac biét la khu vuc quanh Cu
MDS1

Hinh 6. Do thi da chiéu phi tham s6 NMDS chi
sO giong nhau veé thanh phan loai TVPD

Phan tich da chiéu phi tham s6 NMDS
(Non-metric Multidimensional Scaling) dua

Lao Cham (hinh 6).

Bién dong mat dd TVPD khu vuc ha hru
song Thu Bon va Cu Lao Cham

Mat do té bao TVPD tang mat cta cac khu
vuc ha luu song Thu Bon, chuyén tiép va Cu
Lao Cham & mua khé cao hon mua mua (kiém
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dinh hoan vi, p < 0,05) (hinh 7-8). Mat do té
bao TVPD & khu vyc bien m¢ (30.718 +
27.674 t¢ bao/l) cao hon cac khu vuc con lai,
Vi gia tri cuc dai la 68.453 te bao/l. Mat do te
bao trung binh & khu vuc chuyen ticp vao mua
mua thap nhat (1.115 + 1.331 t¢ bao/l), véi gia
tri cuc tieu chi 198 t¢ bao/l. Nhin chung mat d6
tao trung binh tai tang mat cua cac khu vuc gan
bo thap (< 20.000 té bao/l), thap hon so véi cac
khu vuc khac nhu ban ddo Son Tra [33] va mot
so khu vuc cua vinh Nha Trang hay vinh Van
Phong (s6 liéu chua cong bo).
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Hinh 7. Bién dong mat do trung binh caa
TVPD thay vuc H6i An - Quang Nam gitra
mua kho6 va mua mua
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Hinh 8. Biéu d6 hop so sanh mat do té bao
TVPD gitta mua kho va mua mua trong cac
khu vuc khao sat

Phan tich su bién dong mat d6 TVPD gitra
4 khu vyc thay duoc sy khac bi¢t co6 ¥ nghia
thong ké vé mat do loai gitta ving chuyen tlep
véi khu vuc ha luu song Thu Bon va viing bién
mé (hau kiém dinh phi tham sé Kruskal-Wallis,
a=0,05). ,

Tuy nhién, ket qua phan tich mat d6 TVPD
theo hai yeu t6 vling va mua chi thay duoc su
khéc biét co y nghla théng ké giira vung bién
m& (mua kh) véi ving chuyén tiép (mua mua)
(hau kiém dinh Kruskal-Wallis, a = 0,05).

10 11 12 13 14

& Dinophyceae
m Nhém khéac

B Cyanophyceae

Hinh 9. Blen dong mat do TVPD mua kho (K) va mua mua (M) mit cit tir ha luu séng Thu Bdn
dén Cu Lao Cham (voi cac tram phlatrong ctra séng: 1, 2, 3; ctra sbng: 4, 5;
ving chuyén tiép: 10, 11, 12 va Cu Lao Cham: 13, 14)
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Xét dién bién mat d6 TVPD d6i véi mat cat
tr khu vuc ha luu song Thu Bon dén Ci Lao
Cham gitra mua mua va mua khé (hinh 9) co
thé thay khu vuc cira séng c6 mét do cao hon
nhiéu so vagi vung chuyén tiép va Cu Lao
Cham. Nhin chung, mat d6 tao mua khd cao
hon muia mua & hau hét cac tram (trir tram 2 va
tram 5), su chénh léch vé mat do giira cac tram
trong mua kho ciing thip hon trong mua mua.
Bién dong mat do theo mua thé hién rd hon ddi
Véi cac tram vung ha luu song va ving chuyen
tiép - khu vuc chiu tac dong I6n bei sy trao doi
nuéc gitra sdng Thu Bdn va bién. Pic biét la
cac tram cwra song (tram 4 va 5), mat d6 chu
yéu 1a vi khuan lam va tao silic trung tam trong
d6 mat do vi khuan lam bién dong r6 rét, nhu &
tram 5 vi khuan lam Microcystis sp. vao mua
kho chi dat 4.204 té bao/l trong khi mua mua
dat dén 22.522 té bao/l. Mat khac, cau trdc
quan xa TVPD ¢ khu vuc ha luu song Thu Bon
c6 sy thay doi rd rang gitta miia mua va mua
kh6. Pang chld y & cac tram phia trong cira
song (tram 1, 2, 3), ngoai trir vi khuan lam
nhom tao nuéc ngot Conjugatophyceae chiém
vu thé vao mua mua, trong khi d6 cac loai tao
¢6 nguodn goc tur bién 14 silic trung tam lai dat
mat do cao hon vao mua khd véi phan trim
trén tong mat do té bao lan luot 1a 18, 50 va
64%. O ving nay, mat d6 TVPD cao dan tir
phia trong song ra cta song, tuy vay su khac
biét gitra tram c6 mat d6 cao nhat cua khu vuc
nay chi giao dong gitra 2 tram, tram 4 trong
mua khé va tram 5 trong mua mua, khoang
cach gitta hai tram nay la chi vao khoang 1,5
km (hinh 1). Cac tram ngay ngoai ctra song
(tram 10 va 11) lai c6 mat do6 TVPD thip véi
mua kho lai cao hon mia mua. Ca hai diéu trén
cho thdy c6 thé tac dong cua dong vat chat tur
séng 1a khdng lén dén quén x& TVPD ¢ khu
vuc ha luu song Thu Bon va viing chuyén tiép.
Chi s6 tao silic trung tam/I6ng chim trong mat
cit nay nam trong khoang tir 0,4 dén 39,1 trong
d6 cao nhét 1a tram 5 (39,1) va 4 (29,8), mua
mua cao hon mua kho. Chi s§ nay thé hign
viing cira s6ng Thu Bon rat wu dudng va cé lign
quan dén 6 nhiém dinh dudng [35].

KET LUAN
Sb luorng loai TVPD khu vuc ha luu séng
Thu Bon va Ci Lao Cham qua céc chuyén khao

sat vao mua mua va mua kho duoc ghi nhan
cao voi 364 taxa, cho thay day la khu vuc co do
giau co loai cao.

Khu vuc ha Iuu séng Thu Bon c¢6 do giau
c6 loai thap nhat trong khi d6 khu vyc chuyen
tiép c6 chi sé da dang Shannon cao nhat. Tuy
nhién khong thay su khac bi¢t co y nghia thong
ké vé chi so can bang Pielou va chi s6 da dang
Slmpson gitra bgn khu vuc nghién cwq Vq bién
déng cac chi s6 da dang theo hai yéu t6 khu
vuc va mua, thiy duoc co su khac bigt ro rét
gitra mot s6 khu vuc theo mua dbi véi céc chi
S0 Margalef, Pielou va Shannon, nhung van
khong thay su khac biét co ¥ nghia théng ké
dbi voi chi sé Simpson. Bén canh do, phén tich
da chiéu phi tham s6 NMDS con cho thay co su
khéc biét kha 16n vé& thanh phan TVPD giira
cac Vi tri va thoi diém khac nhau, dic biét la
khu vuc quanh Cu Lao Cham.

Mat d6 trung binh TVPD & mua khé cao
hon mua mua, ngoai trir tram ngoal khoi (chua
thé dua ra nhan dinh vi chua c6 sb lieu mua
mua). Ngoai ra, mét do loai trung binh tai cac
khu vyc ven bo kha thap (< 20.000 té bao/l) va
tat ca cac khu vuc déu thip hon ving bién mo.

Loi cdm on: Bai bao st dung ngudn sb liéu tur
nhitng dé tai ma phong Sinh vat Phu du bién,
Vién Hai Duong hoc thuc hién trong nam 2015
va 2016: Diéu tra va dé& xuat giai phap quan ly,
sir dung bén vimng dbi véi tai nguyen da dang
sinh hoc & Khu Dy trix sinh quyén thé gisi Cu
Lao Cham - Hoi An; dé tai Nghién ciru co ban
ma so ,106—NN.06—‘2014.08. Bai bao la mot
phan ket qua cta de tai co s¢ cua phong Sinh
vat Phu du bién nam 2019.
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