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TOM TAT

Ca Chinh hoa (Anguilla marmorata) 1a mot trong hai loai ca Chinh duwoc phat hién tai thanh pho
Hué. Ca Chinh hoa phan b6 rong trén cac hé sinh thai séng, sudi, ddm pha & thanh pho Hué. Qua
trinh thich nghi & cac giai doan khac nhau ctia vong doi, cac yéu té moi truong, sinh canh da anh
huodng téi cau tric quan thé ca Chinh tai thanh phd Hué. Nghién ctu nay duoc thuc hién nham
phan tich anh huéng ctia cac nhan t6 sinh thai 1én s lira chon moéi truong séng cta ca Chinh hoa
& cac thiy vuc khac nhau tai thanh pho Hué. Cac dac diém moi truong & cac thiy vuc trén dia
ban thanh phd Hué da duoc khao sat. Phan tich thanh phan chinh (PCA) va phan tich cum tha
bac (HCA) cho thdy, co su da dang trong qua trinh thich nghi ctia c4 Chinh hoa & cac kich co
khéc nhau v6i cac diéu kién sinh thai khac biét tai cac ving nghién ctru. Két qua nghién ciu da
thé hién duoc su da dang vé diac diém moi truong va phan bo cta ca Chinh hoa & thanh pho Hué.
Nghién cttu da phan tich méi quan hé gitta cac yéu t6 moi treong séng va tap tinh sinh hoc cta ca
Chinh hoa & c4c giai doan sinh truéng thong qua dac diém ctia cac cum sinh thai phan bé cia
loai. Cac két qua tir nghién ctru nay gép phan cung cip cac co sé dit lieu khoa hoc liéen quan dén

dac diém sinh hoc ctia ca Chinh hoa tai thanh pho Hué.
T khéa; Phan bo, PCA, HCA, cd Chinh hoa, thanh phé Hué

1. BAT VAN BE

Trong s6 cac loai ca Chinh Anguilla da duoc
xac dinh & Viét Nam, cd Chinh hoa (Anguilla
marmorata Quoy & Gaimard, 1824) phan b cha
yéu & cac vung ven bién, clra song, cac dam, ho,
song, sudi nudc ngot tir tinh Ha Tinh dén Ving
Tau, Tay Nguyen va thanh phé Phu Quéc, nhiéu
nhat 1a cac dia phuong tir thanh phé Hué dén tinh
Khanh Hoa [1]. Nhiéu diac diém sinh hoc khac
biét cia ca Chinh hoa da dugc hinh thanh trong
qua trinh thich nghi vong doi dai va su di cu gitra
moi truong nudc ngot, nudc lg va nudc man [2].
Nhitng thay d6i moi truong manh me vé d6 min,
nhiét do, do cao, luu vuc séng va kha niang canh
tranh sinh thai da dinh hinh cac dac tinh sinh hoc,
st da dang, phan bo va thich nghi cta loai [3, 4].
Tai thanh phd Hué, ca Chinh hoa phan bo phé
bién & cac thiy vuc c6 dong chdy huéng vé phia
bong [5, 6]. C4 Chinh hoa xuat hién quanh nam
tai cac thiy vuc & vung trung va thuong luu. Trong

khi do, & viing ha luu cé su xuat hién ctia ca Chinh
hoa chtt yéu & cac giai doan di cu theo mtia, mua
kho tir thang 1 dén thang 7 1a mua ca con tir bién
di cur vao ving ndi dia va mua mua tir thang 8 dén
thang 12 la mua di cu sinh san ctia ca truéng thanh
[6]. Quan thé ca Chinh hoa & thanh phé Hué c6
moi quan he di truyén gan gti voi quan thé ca
Chinh hoa trong khu vuc An Po - Thai Binh
Duong [7]. Nhitng ap luc cua viéc thay d6i moi
truong trong qua trinh di cu, khai thac qua mac va
cac nhan t6 anh huéng toéi moéi truong song tu
nhién nhw: O nhiém moéi truong, xay dung cac ho,
dap, thuy dién da lam thu hep pham vi méi truong
s6ng va phan bé cta loai [5, 6]. C4 Chinh hoa da
va dang bi khai thac qua muc @€ phuc vu cho thi
truong bao gdm: Cung cip nguon thuc phdm cho
con nguoi va con giong trong cac trai nudi [8, 9].
Viéc khai thac qua mic da lam cho nguy co suy
giam nguén loi trong tw nhién ngay cang gia ting.
Nam 2007, c4 Chinh hoa d3 duoc liét ké trong
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Sach Do Viet Nam & cap do VU [10]. Do do, viec
xem xét su thay ddi va nhan dién cac dic trung
phan bo cta loai ca Chinh hoa lién quan dén cac
yéu to dia ly, diéu kién khi hau la can thiét dé xay
dung cac chién luoc phuc hdi va phat trién ngudn
loi. Trong nghién ctu nay, dua trén cic di lieu
diéu tra thuc dia lien quan dén su phan bo ctia ca
Chinh hoa trén cac thiy vuc ty nhién, st dung bo
cong cu phan tich thanh phan chinh (PCA) va
phan tich cum tht bac (HCA) dé xem xét moi
quan he gitra cac yéu t6 moi truong lén sw phan bo
ctia ca Chinh hoa & cac giai doan phat trién khac
nhau. Pay la thong tin quan trong trong viéc cung
cap co sé cho cac giai phap ky thuat va chién luoc
bao ton ca Chinh hoa tai thanh pho Hué va khu
vuc lién quan trong thoi gian toi.

2. THOI GIAN, BIA PIEM VA PHUONG PHAP NGHIEN CUU
2.1. Thei gian, dia diém nghién ctru

Trong thoi gian tir thang 8/2020 dén thang
8/2023, thu thap duoc 450 mau ca Chinh hoa tai 7
tuyén nghién ctru thudc luu vuc cta 5 hé thong
song chinh, hai ctra bién va dam Lang Co & thanh
phé Hué (Hinh 1).

2.2. Phuong phap nghién ctru

Cac mau ca Chinh hoa duoc thu truc tiép trén
cac tuyén nghién ctu bang cac cong cu duoc
nguoi dan dia phuong st dung. Tai vung thuong
Iuru, ca Chinh hoa duoc thu bang céc loai: Cau (cau
don, cau gian), ludi, vot ... Tai viing trung va ha
Iwu, c4 Chinh hoa dugc thu bang cau, I, luoi
gian... Vung ctra bién, ddm ph4, ca Chinh hoa
duoc thu tir hé thong chan sao, dang, lir, luodi gian,
ludi re, bay ong... Cac thong tin vé moi truong
phan b6 duoc thu thap truc tiép tai cac diém thu
mau. Toa do diém nghién cttu duoc xac dinh bing
May dinh vi GPS Garmin78S. Cac yéu t6 moi
truong nhu: Nhiét do duoc xac dinh bang nhiét ké,
do man duoc do bing khiic xa ké ATAGO Master
S/MillM, pH duoc xac dinh bang may Hanna
HI98017, DO duoc x4c dinh bing may Extech
DO600, do sau duoc do bing sao sau dé xac dinh
bang thuoc day co do dai 50 m (sai s6 1,0 mm), gia
tri ctia cac thong s6 moi truong duoc thé hién
bang so liéu duoc hién thi trén thiét bi. Cac dic
diém vé mau nudc, nén day, ché do thiy triéu, chu
ky trang, trang thai mua, thoi gian duoc quan sat
truc ti€p va dit lieu khi tuong thay van. Gia tri cta
cac thong s6 nay duoc xac dinh bang tan so (%)
quan sat duogc trén téng s6 mau thu duoc ctia cac
dac tinh da duoc code héa (Bang 1).

Chu thich
1. Séng O Lau
2.S6ng Huong
3. Ctwra Thuan An
4.S6ng Trudi
===« || 5. Cra Tu Hién

6. Séng Bu Lu

7. Pam Lang Co

o 250 S00 1,000 1,500 2,000

1cm =236 km

Hinh 1. So d6 cac tuyén diéu tra va thu thap mau vat & cac viing nghién ctru
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Bang 1. Mo ta cic dic diém sinh thai, thoi gian phan bé tai cac diém nghién ciu

Thong so

Dic diém

1 Mau nuéc

“0” 1a mau nudc trong & trang thai tu nhién cua thiy vuc
“1” 1a mau nudc duc dic trung béi sw xudt hién ctia phi sa sau khi c6
mua 16n hodc nhiéu dong dong chay

“2” nén day cat, bun

“1” nén day co réu tron, bing phang

2 Nén ddy “3” nén day da, cat, bun
“4” nén day c6 nhiéu da 16n, nho tao thanh cac hang héc
5 Ché do thay “0” thé hién ving nudc khong chiu sw anh hudng ctia ché do triéu
triéu “1” thé diém thu mau thudc viing nudc c6 anh hudng ciia ché do triéu

4 Chu ki trang

“1” mau duoc thu vao thoi diém cé trang
“0” mau duoc thu vao thoi diém khong c6 trang

5 Trang thai mua

“1” mau duoc thu vao thoi diém c6 mua
“0” mau duoc thu vao thoi diém khong c6 mua

6 Thoi gian

Duoc xac dinh theo thang, tir thang 1 dén thang 12

Thong tin dinh vi cac diém nghién ctu tir GPS
duoc két hop voi phan mén ArcGIS version 10.3 dé
bién tap cac ban do phan bo. Cac tap dit lieu 11 dac
diém phan b (nhiét do, & man, pH, DO, do sau,
nén day, mau nuoc, ché do thay triéu, chu ki
trang, thoi tiét, thoi gian) cta c4 Chinh hoa duoc
xtr ly theo phuong phap thong ké sinh hoc trén
mém Excel 2016. Str dung phan mém SPSS 22.0 dé
phan tich thanh phan chinh (Principal Component
Analysis - PCA) va phan tich cum tht bac
(Hierarchical Cluster Analysis - HCA) ctia cau tric
quan thé c4 Chinh hoa phan bé & thanh phé Hué
dua trén cac dic diém phan bo.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Diac diém moi truong phan b cua ca
Chinh hoa

Két qua nghién ctu vé dic diém moi truong
phan bo ctia ca Chinh hoa & thanh pho Hué duoc
thé hién qua bang 2. Trong do, diéu kién nhiét do
nuoc tai cac diém c6 phan bo cta ca Chinh hoa
ndm trong khoang 21 - 32°C. Cac hé sinh thai
soéng, sudi & ving ndi cao thuong c6 nhiét do bién
dong it hon, duy tri trong khoang 24 - 30,5°C, trong
khi d6 tai vung ha luu, nhiét d6 méi truong nudc
c6 su bién dong 1on hon qua cac mua, tir 21 - 32°C.
Nhiét do nuoc thudong gidm xuéng vao miia mua
lii, cudi mua dong va dau mua xuan khi co tac
dong cta gié mua Dong Bic.

b6 mian do duoc tai cac dia diém nghién ctru &
thanh ph6 Hué dao dong tir 0 - 15%.. Ca Chinh hoa

cht yéu phan bo & cac thiy vuc nuoc ngot voi do
min 0%. Ca Chinh hoa xuat hién & méi truong
nudc lo, man cht yéu & ving ha nguén cac con
song nhu: O Lau, Huong, Bu Lu va khu vuc dam
pha.

Gia tri pH do duwoc dao dong trong khoang tu
6,5 - 8,8 va ¢6 xu huong tang dan tir thuong luu
dén trung luu va ha luu cac con song va dam pha.
Ving thuong Iuu ca4 Chinh hoa phan bé c6 pH bién
dong ti 6,5 - 7,7, ving ha luu c6 pH bién dong tir
6,5 - 8,8. Cang xuéng gan vung ctra séng, dam pha
thi pH cang tang do chiu anh hudéng cta nudc
bién. Gia tri DO do duoc tai cac viing nghién cttu
kha cao, dao dong tir 6,5 - 9,1 mg/L. Vé dic diém
nén day, ca Chinh hoa thuong xuét hién & nhitng
ving cé nén day 1a da, cat, bun (26,3%), c6 nhiéu
d4 16m, nho tao thanh nhiéu hang héc (72,0%) giup
ching dé 4n 4p (Bang 2). C4 Chinh hoa phan bo
trong cac thiy vuc c6 do sau tir 0,3 - 11 m, nhiéu
nhit & d¢ sau khoang 3,4 m. O ving trung va ha
luwu cac con song nhu: Huong, Trudi, Lang Co, ca
Chinh hoa thuong tap trung nhiéu & cac khu vuc
bai da co6 do sau lon khoang 3 - 6 m. Tai cac ving
thuong luu song c6 d6 sau tir 0,2 - 5 m, ca Chinh
hoa xuat hién cht yéu tai cac diém c6 muc nudc
sau, it anh sang va co6 nhiéu hang, héc.

St phan bo ctia ca Chinh hoa c6 lién quan mat
thiét dén dong chéay cta cac con song vao mia
mua li va ché @6 thuy triéu & khu vuc ha lwu va
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dam pha. Ca Chinh hoa xuat hién quanh nim trén
cac luu vuc song, sudi & thanh phé Hué, trong do
tap trung nhiéu vao mua dong va dau mua xuan.
St xudt hién cta ca Chinh hoa con gan lién véi cac
d4u hiéu vé sinh thai nhu: Su x4o tron dong chay,
thay d6i mau sic cta nuoc, thay d6i cta ché do
thiy triéu (d6i voi ving ctra bién, dam phd), mua
lit (72,9%)... Ca Chinh hoa thuong xuat hién nhiéu

hon vao nhitng ngay to6i troi (89,7%) vao khoang 22
gi0 dém dén 2 gio sang hom sau. Tai cac thay vuc
thuoc vung noi dia ctia thanh pho Hué, st phan bo
ctia c4 Chinh hoa chiu su chi phéi béi ché @6 dong
chay va la trén cac song, sudi lon nhd, chung phan
b6 chi yéu trén cac con song, sudi c6 dong chay
lién tuc quanh nam.

Bang 2. Dic diém méi truong phan bd ctia ca Chinh hoa tai cic viing nghién ciru

gl‘zn Vit S6 | Posau | Thiy | Nhiet do rf;n - DO | Nén | Dong
Y : mau| (m) triéu (°C) : p (mg/L) | day chay
vue (%0)
Ha nguén .
song O Lau Do?g
tai phuong b4, cat chay
: ) 11 | 2,5-45| Co6 |255-27,51(0-13|6,7-88]| 7,7-8,8 77| manh, tir
Phong Dinh bun A
. tay sang
va Phong don
Song O |Phu g
%Sli) Nhiéu
Thuong dalon, | Dong
nguédn song nhd tao | chay nhe,
O Lau tai 33 10,4-6,5 |Khong| 24-28,5 0 |6,6-75]|7,6-91 | thanh |lién tuc tu
phuong cac | tay sang
Phong Dién hang dong
hoc
Trung va ha Dong
luu s6ng ,
Huong tai xa b3, cat chay
. .| 41 12,5-11,0|Khong| 24,5-28 0 (6,7-76]| 7,8-9,1 777 | manbh, tir
Binh Pién va bun tv san
phuong Kim g()n £
Long g
. Song Bo tai Dong
He x4 Quang D cat chay
thong |54 27 10,5-7,0 |[Khong| 26-32 |0-10|6,8-8,6| 8,0-9,1 | . | manh, tit
song . bun A
phuong tay sang
Huong Huong Tra dong
(SHU) A
Nhiéu .
Thuong o Dong
ngudn soén da lon, chay nhe
Hi(m sérg:r nho tao hé:l’ tuc. ’
uone, SN | g7 | 03.52 |Khong| 24-305 | 0 |65-7,7|65-88 | thanh | o O
Bo tai A Ludi che tir tay
1, A Ludi 4, A sang
ludi 5 hang dong
héc
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Nhiéu
dalon | Dong
Thu?ngA ,nho | chay nhe,
Dguon song tao lién tuc
Huong, song | 37 | 0,4-6,5 | Khong|24,0-30,0 | O |6,7-7,6| 8,0-9,1 : A
A g thanh tir tay
Truoi tai xa che san
Soéng |Long Quang . &
o hang dong
Truoi hée
(STr) S
Ha nguon .
. A Dong
song Truoi )
tai dapTrudi b4, cat chay
o 27 10,4-11,0 Khong| 25-29,5 | 0-5(6,5-7,4| 7,6-8,3 777 | manh, tir
tai xa Loc An bun tAv san
vaxa Vinh (}ilf)n £
Loc £
N/hl/eu Dong
da lom, hav nh
Xa Chan nho tao 0112131’ tuce’
May - Liang 42 10,4-6,5 |[Khong| 24-26 |0-11(6,7-7,5| 7,5-8,8 | thanh A
R , tu tay
Co cac sang
Song ha?g’ dong
5 héc
Bu Lu Nhiéu
(SBL) o Dong
dalon, |\ a9 nhe
nh6 tao 11@37 tue,
Xa Loc An 31 | 0,4-2,5|Khong| 24-28,5 0 |6,7-76| 7,4-8,5 | thanh i tﬁ ’
cac san )
hang, d()ng
hoc &
Suoi
do ve Dong
ddm |XaChan chay
. D4, c4
Lap |May-Lang | 58 | 04-70 | % |235-290 0-10|67-86| 6,5-85 | P | manh, tir
, . Khong bun A
An, ctra|Cod tay sang
Lang dong
Co
Cira Dong
bién |Phuong ba, cat chay
Thuan |Thuan An 38 14,1-7,0 Céo 22-29,5 [3-12{6,8-86| 7,5-9,1 bin Ir}anh, tir
tay sang
An A
dong
Cira Dong
bién ba, cat chay
XaVinhLoc | 38 [4,0-70| Co 21-29,0 {3-15/6,9-86]| 7,5-8,9 77| manh, tir
Tu bun 4
Hién ayAsang
dong
55
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C4 Chinh hoa 1a loai ca c6 kha nang thich nghi
voi do mudi rong va c6 thé song duoc cd nudc
ngot, nudc log, nuéc man theo timg giai doan [2].
Trong giai doan ca con va sinh truong, ca Chinh
hoa c6 xu huéng thich séng trong moéi trueong
nudc ngot va tranh moi truong nudéc man [11]. Su
thich nghi vé @ man dac trung cho ca Chinh hoa
khi ching thuc hién qua trinh di cu sinh san vao
mua 1 cta ca truong thanh va xam nhap noi dia
vao cudi mua dong va dau muia xuan cia ci con
[6]. Yéu t6 @0 min da kich thich, dinh huéng cho
qua trinh di cu sinh san ctia ca bé me va xam nhap
vao ndi dia cta ca con. “Stic hut” cta yéu to do
man va “mui vi nuéc ngot” da anh hudéng dén su di
chuyén va qua trinh thich nghi cta ca Chinh hoa,
vi vay tai thanh ph6 Hué, ca Chinh hoa chi phan b6
tréen cac thay vuc cé dong chay hudéng ra bién
(huéng Dong) [6]. Do tap tinh wa thich song trong
diéu kién nudc ngot sau khi di nhap vao cac thuy
vuc noi dia, nén ca Chinh hoa & giai doan sinh
truong (TL = 120 - 1.137 mm) thich nghi va phan
b6 nhiéu hon & nhitng ving c6 voi gia tri do man,
DO, pH trung binh (Bang 2). Két qua nghién cttu
nay pht hop voi cac két qua nghién cttu cta Usui
(1991) [12], Ngo Trong Lu (1997) [13], Aquino va
cs (2021) [14], Chu Thi Tuyét Ngan (2014) [15] vé
nguong chiu dung cta ca Chinh hoa déi véi cac
yéu to do man, DO, pH.

Trong céac nghién ctu truéc day vé diéu kien
moi truong phan bé cta ca Chinh thi ca Chinh
phan b6 & khu vuc Bac Truong Son tré vao (he
thong séong Lam, song C4) va Nam Trung bo
(Binh Pinh, Quang Ngai, Phu Yén, Khanh Hoa) da
cho thdy, ca Chinh hoa c6 tap tinh phan bo trong
cac thiy vuc c6 nén ddy cat san, cé nhiéu da tao
thanh cac hang hoc 1on nho [16] phu hop voéi tap
tinh 4n ndp ctia ca Chinh hoa [17]. Két qua nghién
cttu cia Chu Thi Tuyét Ngan (2014) [15], Ngo
Trong Lu (1997) [13], Nguyén Quang Linh va cs
(2010) [9], Arai va cs (2020) [16] da chi ra, ca
Chinh hoa c6 tap tinh s¢ anh sing nén ban ngay
4n n4p trong cac hang héc, dudi nén day sau, ban

dem chung roi khoi hang di kiém moi, do d6 thoi
gian xuidt hién cta chung thuong giap trong
khoang 22 giv dén 2 gio sang tai cac viing trung va
thuong leu (Bang 2). Su phan bé ctia ca Chinh hoa
theo do sau c6 lién quan mat thiét toi cau truc nén
day, diéu kién anh sang va quan xa sinh vat lam
thitc an cho loai & cac giai doan khac nhau. Nhiing
thay vuc ¢6 d6 sau qua lon (> 11 m) hoac qua nho
(< 0,3 m) sé lam anh huéng dén kha nang 4n nap
ctia ca Chinh hoa trong qua trinh sinh séng va bat
moi. Su bién dong vé cac diéu kién moi truong &
nhitng thily viec qua nong lam anh hudng dén kha
nang thich nghi va sinh truong ctia ca Chinh hoa.
biéu kién anh sang va cac yéu té moi truong trong
thiy viec qua sau hodc qua can cing anh hudng
dén su phat trién ctia cac loai sinh vat phu du,
dong vat day, ca, giap xac lam thuc an cho ca
Chinh hoa [18, 19, 20].

3.2. Phan tich thanh phan chinh va phan cum
sinh thai

Ba thanh phan chinh c6 gia tri riéng
(Eigenvalue) > 1 duoc lua chon tir phan tich PCA
dua trén cac thong s6 sinh thai, moéi truong bao
gom: Thanh phan chinh 1 voi sy déng goép cia 7
yéu to: Thang, trang thai mua, nhiét do, mau nudc,
do sau, nén day va chu ki trang, cé gia tri phuong
sai 1a 28,3%. Thanh phan chinh 2 gém su tac dong
ctia 3 yéu to la: Do man, pH va ché do thay triéu
voi gia tri phuong sai 1a 22,1%. Thanh phan chinh 3
la sy anh huéng ctia yéu t6 DO voi gia tri phuong
sai 1a 9,5%. Cac thanh phan chinh 1, 2 va 3 chiém ti
le tich lay 1a 59,9% déng gop vao su sai khac cua
quan thé, thé hién méi lién quan chit ché gitta su
X40 tron ctia cac yéu to trang thai mua, khi hau va
moi truong song véi su phan bo cta ca Chinh hoa
tai thanh pho Hué (Bang 3). Két qua nay phu hop
v6i nhan dinh cta Arai va Abdul Kadir (2017) [21],
theo do6, viéc stt dung moi truong song & ca Chinh
c6 thé bi anh hudng boéi cac yéu t6 moi truong,
nhu: D6 man, nhiét o, do cao, luu vuc song, kha
nang chiu dung va canh tranh sinh thai.
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Béng 3. Phan tich thanh phén chinh cic yéu t6 moi trrong phan bé ciia ca Chinh hoa

Chi <6 Thanh phan chinh
1 2 3
Thang 0,514 -0,468 0,394
Thoi tiét (mua) 0,701 0,416 0,218
Nhiét do 0,565 0,197 0,241
Pd man 0,462 0,788 0,014
DO 0,368 -0,075 0,650
pH 0,432 0,684 0,206
Mau nuéc 0,594 -0,492 -0,066
Do sau 0,608 0,045 0,277
Nén day 0,541 0,219 0,061
Chu ki tring -0.609 0,174 0,439
Ché d¢ thay triéu 0,345 0,766 -0,188
Eigenvalue (gia tri riéng) 3,115 2,435 1,039
Variability (phuong sai) (%) 28,321 22,133 9,447
Cumulative (tich liy) (%) 28,321 50,454 59,901
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Hinh 2. So d@6 phan cum céc yéu t6 méi trudong
phan bé ciia c4 Chinh hoa

Phuong phap phan tich cum thi bac da duoc
stt dung dé xac dinh su khac biét va mdoi quan hé
gitra 450 diém nghién cttu & thanh phé Hué (Hinh
2). Két qua cho thdy, khoang cach Eculid cta cac
diém phan b6 trong ma tran dao dong tir 0,1 - 25,0.
Tai vi tri khoang cach bang 25,0, cay phat sinh di
truyén duoc chia thanh hai nhanh chinh: Nhanh I
(cum 1) va nhanh II (cum 2, cum 3, cum 4 va cum
5). Trong d6, tai vi tri khoang cach di truyén biang
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11,0, nhanh II duwoc phan thanh hai nhanh phu la
IIa va IIb. Trong d6, nhanh phu Ila duoc phan
thanh hai cum (cum 4 va cum 2) véi khoang cach
bang 5,0. Nhanh phu IIb duoc phan thanh 2 cum
(cum 5 va cum 3) tai vi tri khoang cach bing 8,0.
Két qua nay cho thdy, su da dang sinh thai hay kha
nang thich nghi rong voi diéu kién moi truong cta
ca Chinh hoa tai thanh pho Hué.

Trén cay phat sinh di truyén ctia quan thé ca
Chinh hoa dua trén cac chi s6 moi truong phan bo
(Hinh 2), cum 1 nam doc lap trén nhanh I cé
khoang cach voi cac nhém con lai 1a 25,0 don vi,
bao gom 220 diém (chiém 48,6%). Cac dac diém
moi truong dic trung cho su xudt hién cta ca
Chinh hoa nhu: Nhiét do (21,0 - 28,5°C), do man (0
- 13%0), DO (6,5 - 9,5 mg/L), pH (6,5 - 8,4), d0 sau
(0,3 - 11,0 m) khi thoi tiét c6 mua (100%), mau
nuoc duc (100%) vao cac thang 1 dén thang 12, tap
trung vao giai doan: Thang 8 (18,1%), thang 9 (10,5
%), thang 10 (24,0%), thang 11 (12,3%) tuong tng
v6i mua mua 1id hang ndm. Cum 1 thé hién diéu
kién sinh thai phu hop véi su thich nghi ctua ca
Chinh hoa & tat ca cac giai doan phat trién (Bang
3,4,5).
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Trén nhanh II, bon cum con lai tu thanh hai
nhanh phu tai vi tri 12 don vi. Trong d6, cum 2 va
cum 4 c6 moéi quan hé gan gii v6i nhau & vi tri
khoang cach bing 5,0 (Hinh 2). Cum 2 c6 diéu
kién nhiét d6 24,8 - 30,5°C, d6 man 0 - 10%o, DO:
6,5 - 8,5 mg/L, pH: 6,7 - 8,4, d0 sau: 0,4 - 6,0 m.
Cum 4 c6 diéu kién nhiét do: 23,5 - 32,0, d6 man:
0%o, DO: 6,7 - 8,5 mg/L, pH: 6,7 - 7,8, 0 sau: 0,4 -
3,7 m. Su phan b6 cta ca Chinh hoa lién quan dén

diéu kien thoi tiét khong mua (98%), nudc trong
(88%) va khong chiu anh huéng ctia ché dé thay
triéu (100%) dién ra tap trung & thang 2 (18,0%)
dén thang 3 (46%), twong tmg voi su thich nghi cta
ca Chinh hoa cé kich thuéc TL = 100 - 600 mm
(86%) (Cum 2) va thang 3 (58,3%) dén thang 4
(25%) dac trung cho su phan bo cta ca Chinh hoa
¢6 kich thuéc nho TL < 300 mm (80,6 %) (cum 4)
(Bang 3,4, 5).

Bang 4. Dic diém méi truong cac cum sinh thai phan b6 ctia ca Chinh hoa
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Yéu t6 moi Cum1 Cum 2 Cum 3 Cum 4 Cum 5
truong (n = 220) (n=65) (n=87 (n = 46) (n=32)
Nhiét do (°C) 21,0- 28,5 24,8 - 30,5 240-285 | 23,5-32,0 | 22,0-29,0
Do min (%o) 0,0-13,0 0,0-10,0 0,0-10,0 0,0 5,0-15,0
DO (mg/L) 6,5-9,5 6,5-8,5 6,7-8,5 6,7-8,5 7,5-9,5
pH 6,5-8,4 6,7-8,4 6,6-8,6 6,7-7,8 6,9 - 8,6
bo sau (m) 0,3-31,0 0,4-6,0 0,4-7,0 0,4-37 41-7,0
Co mua (%) 100 2,0 100 0 56,5
Mau nudc (%) 100 12,0 0 0 0
Reu tron, bang Reu tron, bang P4, cat,
phang (0,6%); phang (4,0%); P4 lon, i o e bun
cat, bun (1,8%); da, cat, bun nho tao a on,\ © (95,7%);
Nén day (6,0%; thanh | 2othamh .
da, cat, bun (28,0%); R Hida b nhiéu hang | 44 lon,‘nho
da 16m, nho tao da 16n, nhé tao I}ll#leulog;g héc (100%) tao‘ thanh
thanh nhiéu hang thanh nhiéu oc (100%) nh}éu hang
héc (59,6%) hang héc (90,0%) hoc (4,3%)
Chu ki trang 0 0 0 0 0
Che do thay 6,4% 0 0 0 100%
triéu
Béng 5. Phén bé kich thueéc ciia c4 Chinh hoa trong cic cum sinh thai
Cum1 Cum 2 Cum 3 Cum 4 Cum 5
Kich thuéc (mm)
(%) (%) (%) (%) (%)
<200 53 20,0 8,8 36,1 24
200 - 299 15,2 16,0 8,8 27,8 28
300 - 399 17,5 16,0 26,5 16,7 0
400 - 499 19,3 16,0 26,5 55 16
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500 - 599 13,5 12,0 14,7 5,0 4
600 - 699 9,4 6,0 5,9 0 8
700 - 799 7,6 4,0 2,9 2,8 8
800 - 899 4,1 6,0 2,9 2,8 8
900 - 999 3,5 2,0 1,5 2,8 4
>999 4,6 2,0 1,5 0 0
Téng 100 100 100 100 100

Cum 3 va 5 cting ndm & nhanh IIb véi khoang
cach bang 8,0 (Hinh 2). Trong do, cum 3 dai dién
cho cac diém thu mau & khu vuc trung va thuong
nguodn clia cac con séng va cac diém rai rac & vung
trung va ha luu vao 2 thoi ki: Tt thang 1 - 4 va
thang 8 - 12, tap trung vao thang 3 (47,1%) va thang
12 (30,9%). Voi diéu kién nhiet do: 24,0 - 28,5°C
(26,1 +1,33°C), d man 0 - 10%o (0,7 £ 2,63%o), DO:
6,7 - 8,5 mg/L (8,1 + 0,30 mg/L), pH: 6,6 - 8,6, d0
sau: 0,4 - 7,0 m (2,2 + 1,83 m), nén d4, day hang,
hoc (100%) khi troi mua (100%), nudc trong (100%)
va khong chiu anh hudng cta ché do thuy triéu

(100%), ca Chinh hoa c6 kich thuéc TL = 300 - 499
mm c6 phan b6 phé bién chiém ty le 53%. Cum 5
dic trung cho hé sinh thai tai vung ctra bién, dam
pha trong khoang thoi gian tir thang 1 - 4 hang
nam. C4 Chinh hoa c¢6 kich thuéc TL = 100 - 499
mm (chiém 68 %) xuat hién phd bién tai cac diém
nghién ctru trong diéu kién: Nhiét do: 22,0 - 29,0°C,
do man 5,0 - 10%0, DO: 7,5-9,5 mg/L, pH: 6,9 - 8,6,
do sau: 4,1- 7,0 m, nén da, cat bun (95,7%), thoi tiét
c6 mua (56,5%) hoac khong mua (43,5%), nudc
trong (100%) va chiu anh huong ctia ché do thuy
triéu (100%).

Bang 6. Phan bo theo thoi gian ctia ca Chinh hoa trong cum sinh thai

Thang Cum 1 Cum 2 Cum 3 Cum 4 Cum 5
(%) %) (%) (%) (%)
1 1,2 4 2,9 8,7
2 41 18 0 0 30,4
3 12,9 48 47,1 58,3 43,5
4 6,4 4 2,9 25 8,7
5 0 0 0 0 0
6 0,6 0 0 0 0
7 0 4 0 0 0
8 18,1 4 10,3 11,1 0
9 10,5 0 2,9 5,6 0
10 24 6 0 0 0
11 12,3 4 2,9 0 0
12 9,9 8 31 0 8,7
Téng 100 100 100 100 100
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Hinh 3. Phan bd khong gian theo cum sinh thai ctia c4 Chinh hoa & thanh phd Hué

Su phan bd cta ca Chinh hoa dua trén cac
cum sinh thai dugc thé hién & hinh 3 cho thay,
cum 1 1a nhém sinh thai c6 su phan bé rong nhat
trén toan dia phan thanh phé Hué, tap trung nhiéu
nhat & ving ha luu ctia cac hé thong song, dam
pha. Su xuat hién cta ca Chinh hoa trong cum 1
cho thady, c6 nhiéu tinh chat dic trung vé moi
trueong va cac dau hiéu sinh thai trong qua trinh di
cu. Diéu nay bao goém ca qua trinh di cu sinh san
ctia ca Chinh trudong thanh (TL > 600 mm) va di cu
nguoc dong ctia ca Chinh kich thuéc nhd (ca
Chinh con, ca Chinh giong, c4 Chinh tién truéng
thanh). Bon cum sinh thai con lai thé hién su thich
nghi ctia ca Chinh hoa & cac giai doan khac nhau
trong cac diéu kién sinh canh lién quan dén su lia
chon moi truong song cla chung tai cac thiy vuc
& vung noi dia.

Trong d6, cum 2 va 4 thé hién dac diém dic
trung cia moi truong nudc ngot tai vung trung va
thuong luu cta hé théng song Huong, hé thong
song Trudi, cac sudi & thi tran Lang Co, huyén Phu
Loc. Su xuat hién ctia ca Chinh hoa c6 kich thuoc
nho < 600 mm (cum 2) va TL < 300 mm (cum 4)
cho thay thich nghi ctia nhém c4 Chinh hoa lua
chon moi truong song trong nudc ngot sau khi di

nhap vao bo bién cta thanh pho Hué. Nguoc lai,
cum 3 cho thay, su phan b6 rai rac cia ca Chinh
hoa trén hai hé théng song O Lau va song Huong
va cum 5 dac trung cho ving dam pha Tam Giang -
Céu Hai va dam Lap An, thi tran Lang Co. Cac dic
diém moi truong va st phan bé ctia ca Chinh hoa
c6 kich thudc khac nhau & cum 3 va cum 5 cho
thdy, kha nang thich nghi linh hoat cia nhém ca
Chinh hoa ¢6 lya chon trong méi truong nudéc lo
va nuodc ngot tai khu vuc ha luu ctia cac hé thong
song. Mot s6 ca thé co kich thuoc 16n duoc thu
thap tai cac vung sinh thai nay c6 thé 1a nhimg ca
thé bi chin lai trong qua trinh di cu sinh san do su
anh huong cta ché do dong, mé cac ctra dap va
cac diéu kién khac (Hinh 3).

Trong cac nghién ctu trudc day, cd Chinh hoa
la loai c6 kha nang di cu linh hoat gitta moi truong
nudc ngot, nudc lo va nudc bién [1, 3]. Tuy nhién,
trong qua trinh phat trién va di cu vao cac giai
doan khac nhau cta vong doi, cac yéu t6 moi
truong va diéu kién sinh thai da c6 anh huoéng
manh mé t6i su lya chon moi treong song ctia ca
Chinh hoa sau khi xam nhap vao noi dia [1, 22, 23,
24, 25, 26]. Vé6i cac thong tin vé moi truong va lua
chon sinh thai ctia ca Chinh hoa trong nghién ctru
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nay cung voi cac dic tinh sinh hoc cta loai va cac
d@ lieu khi twong thiy van tai dia phuwong, nghién
ctru da dé xuét cac chuong trinh xay dung ving
dém sinh thai twong tng voi giai doan di cu ctia ca
Chinh hoa vao mua mua va mua xuan (Hinh 3,
bang 5). Pdong thoi, qua trinh bao ton va phat trién
loai can phai duoc thuc hién trén pham vi rong 16n
thuoc toan b he thong thiy viec c6 su phan b ctia
loai boi kha nang thich nghi réng, vong doi dai va
di cu linh hoat cia ching. Tt cac két qua cta
nghién ctru ndy da cung cdp co s& khoa hoc cho
viéc dinh huong cac nghién ctu lién quan dén viéc
bao ton va phat trién cac quan thé ca Chinh hoa &
thanh pho Hué.

4. KET LUAN

Su xuat hién ctia ca Chinh hoa c6 lién quan
mat thiét dén su thay ddi ctia cac yéu to sinh thai
moi truong: Nhiét do: 21 - 32°C; pH: 6,5 - 8,6; DO:
6,5 - 9,5 mg/L; @ man 0 - 15%0; do sau tir 0,3 - 31
m, nén day c6 nhiéu hang, hoc (72,0%) va su xdo
tron dong chay, thay d6i mau nudc, ché do thiuy
triéu, luong mua, li (72,9%). Cac yéu t6 moi treong
co tinh quyét dinh 59,9% su da dang sinh thai trong
cau truc ctia quan thé phan bé tai thanh pho Hué
v6i 3 thanh phan chinh va duoc phan thanh 5 cum
thuoc 2 nhém chinh. Cac cum sinh thai phan bo co
lien quan mat thiét véi dac diém sinh hoc cta cac
giai doan phat trién khac nhau ctia ca Chinh hoa.
Bén canh c4c ving phan bo dic trung theo thoi ki
phat trién lién quan dén qua trinh di cu, su lua
chon da dang ctia moi truong séng ciing goép phan
nang cao kha ning thich nghi va ton tai ctia loai
voi su thay déi ctia cac diéu kién song. Pay 1a co
s& khoa hoc quan trong trong viéc thuc hién cac
nghién ctu vé quan thé ca Chinh hoa & thanh pho
Hué va Viét Nam.
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ENVIRONMENTAL CHARACTERISTICS AND THE DISTRIBUTION ECOLOGICAL CLUSTERING
OF THE GIANT MOTTLED EEL (Anguilla marmorata) IN HUE CITY, THUA THIEN HUE PROVINCE

Kieu Thi Huyen?, Tran Nguyen Ngoc!, Truong Van Dan’, Nguyen Quang Linh?
! Faculty of Fisheries, University of Agriculture and Forestry, Hue University,
? Faculty of Animal Sciences and Veterinary Medicine,

Abstract

The giant mottled eel (Anguilla marmorata) is one of two eel species found in Hue city. It has a
wide distribution across river, stream, and lagoon ecosystems in the region. Throughout
different stages of its life cycle, environmental factors and habitats influence the population
structure of Anguilla marmorata in Hue city. This study was conducted to analyze the effects of
ecological factors on the habitat selection of the giant mottled eel in various aquatic
environments in Hue city. The environmental characteristics of water bodies in the province
were surveyed. Principal Component Analysis (PCA) and Hierarchical Cluster Analysis (HCA)
revealed a diversity of adaptation processes among eels of different sizes in response to distinct
ecological conditions across study areas. The research results have shown the diversity of
environmental characteristics and distribution of giant mottled eel in Hue city. The study has
analyzed the relationship between living environment factors and biological behavior of giant
mottled eel at different growth stages through the ecological clusters characteristics. The results
from this study have contributed to providing scientific databases related to the biological
characteristics of Anguilla marmoratain Hue city, Vietnam.

Keywords: Distribution, PCA, HCA, giant mottied eel, Hue city.
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