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CHI SO PA DANG LOAI TAO LUC G HA LUU SONG MA,
TINH THANH HOA

V6 Hanh, Mai Van Son
Truong Pai hoc Vinh

Tém tit Tur cac phan tich vét mau thu duoc & vung ha luu séong Ma tai 4 dia diém
trong thang 6 nam 2009, chung t61 da dinh loai dugc 45 loai tdo xanh luc,
thudc 2 lop, 3 bg, 11 ho va 19 chi. Chi s6 da dang Shannon-Wiener cua tao
xanh luc kha cao (H’=2,479) tai vung hgp luu giira song Ma va song Chu, va
chi s6 nay thip hon ¢ ctra H6i va Quang Phu véi gia tri twong mg 1a 1,491
va 1,547. Cac phéan tich CCA cho thay nhiét do va 6xy hoa tan 1a 2 yéu té
quan trong nhét c6 anh huéng dén phan bd cua tao xanh luc.

DIVERSITY INDEX OF CHLOROPHYTES CONNECTING WITH
ECOLOGICAL FACTORS IN THE LOWER MA RIVER,
THANH HOA PROVINCE

Vo Hanh, Mai Van Son
Vinh University

Abstract The analyzed results of samples collected from lower Ma river at 4 locations
in 6/2009 show that there were 45 species belonging to 2 classes, 3 orders,
11 families, and 19 genera recorded. The Shannon — Wiener index of
Chlorophytes at confluence of Chu and Ma rivers intersection is the highest
(H = 2.479), most little is at Quang Phu and Hoi mouth (H = 1.491 and
1.547 respectively). When using the method of canonical correspondence
analysis (CCA) for considering the role of ecological factors on green algal
distribution, the result shows that the most important ecological factors in

lower Ma river are temperature and dissolved oxygen.

I. MO DAU

Khi nghién ctu da dang sinh hoc
(DDSH), théng thudong dé danh gia mic do
da dang cuia cic quan xa sinh vat, ngudi ta
thuong dya vao cac chi s6: hé sb chi (sb
loai trung binh / chi), hé¢ s6 ho (sé loai
trung binh / ho), ty 1& % s loai cua 10 ho
giau loai nhét, phé dang séng, dd wu thé
(chi sb Simpson), chi s6 Pielou (do dong
déu), dic biét theo chi sb da dang Shannon
— Weiner (H’). Chi s6 H’thuong dao dong
trong khoang 1,5 - 3,5; rat it khi dat dén 4.5
(Magurran, 1988).
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Séng Ma la 1 trong 5 con song 16n
nhat ctia Viét Nam (ngoai song Hong, song
Ciru Long, song Ca va song Pong Nai), no
duogc bat ngudn tir day nai Phoneilong (cao
2.178m) & ving Tay Bic Viét Nam, chay
qua cac tinh Son La, Sdm Nua (Lao), Hoa
Binh va Thanh Héa. Tai Thanh Hda no6 hoi
luu voi song Budi va séng Chu roi do ra
vinh Bic B & cua Lach Truong va cua
Héi (Tran Tudt va cs., 1987). Bai bao
nham gidi thiéu két qua bude dau vé viéc
sir dung chi s6 H dé danh gia mic do da
dang tdo xanh luc dong thoi xem xét mdi
quan hé ciia mot sé yéu té moi trudng dén



su phan bd cua tao xanh luc ¢ ha luu song
Ma.

II. PHUONG PHAP

Mau tao duoc thu bang ludi vét thuc
vat nbi N, 75 vao thang 6 nam 2009 tai 4
mit ct ngang trén song Ma: (I) ngi 3 séng
Chu (huyén Thiéu Hoéa), (II) cdu Ham
Rong (tp. Thanh Héa), (III) Quang Phu
(huyén Quang Xuong) va (IV) ctra Hoi
(ctra song Ma). Khoang cach tir mat cat I
dén mat cat IV dai 36 km (Hinh 1). Tai mdi
mat cit, mau duge thu theo 3 diém: be trai,
bo phai va giita dong. C6 dinh mau bang
formol 4%. Do nhiét do béng nhiét ké, pH
bang pH meter (Puc), d6 min bang may
ATAGO, 6xy hoa tan (DO) bing may
OAKALON (Malaixia).

Dé dinh danh cac loai, ching toi sir
dung cac tai litu chi yéu: Hegawald
va cs. (1990); Lindau & Melchior (1930);

Philipose (1967); Oparames (1979) va
Duong Purc Tién, V5 Hanh (1997).

Tinh chi s6 da dang Shannon—
Wiener theo cong thure sau day:
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‘Trong do: H - chi s6 da dang loai;
S - 50 lugng loai; N - tong s6 ca thé trong
toan bd mau; ni - sd luong ca thé cua loai i.
Xac dinh mbi quan hé ctia mot sb yéu td
sinh thai v6i sy phan bd cua tao luc & ha
lvu song Ma bang phuwong phap CCA
(Canonical correspondence analysis) (Jon-
gman va cs., 1995). Phuong phap nay gitp
xac dinh trong cac yéu t6 sinh thai dugc
do, dém thi yéu t6 nao c6 tdm quan trong
16n hon, dong thoi nd ciing gitip xéac dinh
trat ty phan bd cia cac loai theo yéu to
dugc khao sat, tir do co thé két luan mot
cach co co sd vé xu huéng phén b cia cac
loai dbi voi cac yéu tb moi truong.
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Hinh 1. (e) Vi tri cac mat cit thu mau & ha luu song Ma
Fig. 1. (@) Location of sampling sections in lower Ma river
III. KET QUA 29 loai, tai Quang Phu (mit cat IIT) — 12

1. Chi s da dang loai:

Qua phan tich cac miu tio da thu &
ha luu séng M3, chung t6i da xac dinh
duge ¢ ngd 3 séng Chu (mat cit I) — 29
loai, tai diém cau Ham Rong (mit cat IT) —
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loai, con & ctra HOi (mit cit IV) — 8 loai.

Téng s6 loai tao xanh luc di xac dinh
dugc ¢ ha luu song M3 1a 45 loai, ching
thudc 2 16p, 3 bo, 11 ho va 19 chi. Két qua
vé chi s6 da dang loai cua chung duogc thé
hién ¢ bang 1.



Bang 1. Chi s6 da dang loai tao luc (H) tai mot s6 diém nghién ciru & ha luu séng Ma
Table 1. Diversity index of Chlorophytes (H) at some study areas in lower Ma river

Diém " So ca Ty 1é ,
Ve | TT Tén khoa hoc (h% Todi XA) v H
I Protococcophyceae
Chlorococcales
Chlorococcaceae
1 | Chlorococcum infusionum (Schrank) Menegh. 6 0,031 0,109
Coelastraceae (West) Wille
2 | Coelastrum microporum Naeg. 3 0,016 0,065
Coelastrum reticulatum (Dang) Senn. 2 0,010 0,048
Hydrodictyaceae
4 | Pediastrum boryanum (Turp.) Menegh. 8 0,042 0,133
5 | Pediastrum duplex Meyen 53 0,277 0,356
6 | Pediastrum simplex Meyen 50 0,262 0,351
7 | Pediastrum tetras (Ehr.) Ralfs. 2 0,010 0,048
8 | Tetraedron gracile (Reinsch.) Hansg. 1 0,005 0,027
Oocystaceae
9 | Oocystis borgei Snow. 4 0,021 0,081
Palmellaceae G. S. West
10 | Palmellocystis planectonica Korsch. 1 0,005 0,027
Protococcaceae Wille
11 | Sphaerocystis polycocca Korsch. 4 0,021 0,081
Scenedesmaceae
12 | Tetrastrum heteracanthum (Nordst.) Chod. 1 0,005 0,027
13 | Scenedesmus acuminatus (Lagerh.) Chod. 9 0,047 0,144
14 | Scenedesmus bernardii G. M. Smith 3 0,016 0,065
15 | Scenedesmus denticulatus Lagerh. 1 0,005 0,027
16 | Scenedesmus obliqguus (Turp.) Kuetzing 1 0,005 0,027
17 | Scenedesmus opoliensis P. Richter 4 0,021 0,081
18 | Scenedesmus perforratus Lemm. 6 0,031 0,109
19 | Scenedesmus protuberans Fritsch et Rich 3 0,016 0,065
20 | Scenedesmus quadricauda (Turp.) Breb. 6 0,031 0,109
Conjugatophyceae
Desmidiales
Desmidiaceae
21 | Closterium acerosum (Schz.) Her. 5 0,026 0,095
22 | Closterium ehrenbergii Menegh. 2 0,010 0,048
23 | Closterium gracile Breb. 5 0,026 0,095
24 | Cosmarium indentatum Grobl. 1 0,005 0,027
25 | Cosmarium quadrifarium Lund. 2 0,010 0,048
26 | Euastrum spinulosum Delp. 2 0,010 0,048
27 | Staurastrum anatinoides Sott & Frese 4 0,021 0,081
28 | Staurastrum cuspidatum West & West 1 0,005 0,027
Zygnematales
Zygnemataceae
29 | Spirogyra alimedabadensis 1 0,005 0,027
Tong 191 1 2,479
I Protococcophyceae
Chlorococcales
Chlorococcaceae
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1| Chlorococcum infusionum (Schrank) Menegh. 4 0,018 0,071
Coelastraceae (West) Wille
2 | Coelastrum microporum Naeg. 4 0,018 0,071
3 | Coelastrum reticulatum (Dang) Senn. 2 0,009 0,042
Dictyosphaeriaceae (De Toni) G. S. West
4 | Dictyophaerium ehrenbergianum Naeg. 4 0,018 0,071
5 | Dictyophaerium pulchellum Wood 4 0,018 0,071
Hydrodictyaceae (Gray) Dumort. emend Cohn
6 | Pediastrum boryanum (Turp.) Menegh. 7 0,031 0,107
7 | Pediastrum duplex Meyen 37 0,162 0,295
8 | Pediastrum simplex Meyen 68 0,298 0,361
9 | Pediastrum tetras (Ehr.) Ralfs. 4 0,018 0,071
10 | Tetraedron gracile (Reinsch.) Hansg. 2 0,009 0,042
11 | Tetraedron incus (Teiling) G. M. Smith 1 0,004 0,024
Micractiniaceae (Brunnth.) G. M. Sm.
12 | Golenkiniopsis solitaria Korsch. 3 0,013 0,057
Scenedesmaceae
13 | Actinastrum hantzchii Lagerh. 47 0,206 0,326
14 | Crucigenia crucifera (Wolle) Collins 1 0,004 0,024
15 | Scenedesmus abudans (Kirchn.) Chod. 1 0,004 0,024
16 | Scenedesmus acuminatus (Lagerh.) Chod. 8 0,035 0,118
17 | Scenedesmus arcuatus (Lemm.) Lemm. 1 0,004 0,024
18 | Scenedesmus armatus (Chodat) 1 0,004 0,024
19 | Scenedesmus bernardii G. M. Smith 2 0,009 0,042
20 | Scenedesmus ellipsoides Chod. 1 0,004 0,024
21 | Scenedesmus hortobagyi (Hortob.) Ergashev 1 0,004 0,024
22 | Scenedesmus opoliensis P. Richter 5 0,022 0,084
23 | Scenedesmus perforratus Lemm. 3 0,013 0,057
24 | Scenedesmus protuberans Fritsch et Rich 6 0,026 0,096
25 | Scenedesmus quadricauda (Turp.) Breb. 6 0,026 0,096
26 | Scenedesmus spinulatus Biswas 1 0,004 0,024
Conjugatophyceae
Desmidiales
Desmidiaceae
27 | Staurastrum trifidum Ndst. 1 0,004 0,024
28 | Staurastrum sexangulare (Bulnh.) Lund. 1 0,004 0,024
29 | Euastrum spinulosum Delp. 2 0,009 0,042
Tong 228 1 2,354
111 Protococcophyceae
Chlorococcales
Hydrodictyaceae
1 | Pediastrum duplex Meyen 24 0,183 0,311
2 | Pediastrum simplex Meyen 75 0,573 0,319
3 | Pediastrum tetras (Ehr.) Ralfs. 2 0,015 0,064
4 | Tetraedron gracile (Reinsch.) Hansg. 2 0,015 0,064
Scenedesmaceae Oltman
5 | Crucigenia crucifera (Wolle) Collins 1 0,008 0,037
6 | Scenedesmus acuminatus (Lagerh.) Chod. 6 0,046 0,141
7 | Scenedesmus carinatus (Lemm.) Chod. 4 0,031 0,107
8 | Scenedesmus ellipsoides Chod. 1 0,008 0,037
9 | Scenedesmus opoliensis P. Richter 5 0,038 0,125
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10 | Scenedesmus perforatus Lemm. 5 0,038 0,125
11 | Scenedesmus quadricauda (Turp.) Breb. 5 0,038 0,125
Conjugatophyceae
Desmidiales
Desmidiaceae
12 | Staurastrum trifidum Ndst. 1 0,008 0,037
Tong 131 1 1,491
10% Protococcophyceae
Chlorococcales
Chlorococcaceae
1 | Chlorococcum infusionum (Schrank) Menegh. 2 0,071 0,189
Coelastraceae (West) Wille
2 | Coelastrum microporum Naeg. 3 0,107 0,239
Hydrodictyaceae (Gray) Dumort. Emend Cohn
3 | Pediastrum simplex Meyen 15 0,536 0,334
4 | Tetraedron incus (Teiling) G. M. Smith 2 0,071 0,189
Scenedesmaceae Oltman
5 | Scenedesmus acuminatus (Lagerh.) Chod. 1 0,036 0,119
6 | Scenedesmus quadricauda (Turp.) Breb. 0,107 0,239
Conjugatophyceae
Desmidiales
Desmidiaceae
7 | Cosmarium quadrifarium Lund. 1 0,036 0,119
8 | Micrasterias radiata Hass. 1 0,036 0,119
Tong 28 1 1,547

(Ghi chii: I- nga 3 séng Chu, II- cau Ham Rong, ITI- Quéang Phii, IV- cira Ho)

Chi sb da dang loai tao xanh luc (H’)
0 ngad 3 séng Chu, noi hop luu cua séng
Ma véi song Chu - mat cit I, 16n nhat
(bang 2,479), nhé nhat & Quang Phu (mit
cat IIT) va cira Hoi (mat cat IV) tuong tng
bang 1,491 va 1,547.

So sanh véi mac do da dang loai cia
tao & hd chura Tri An (H = 2,356) va subi
Mi Pa 1 (H = 2,332) - noi mirc d6 da dang
sinh hoc cua tdo dugc danh gia muc trung
binh kha (Nguyén Thuy Lién, 2009), thi da
dang loai tdo luc & ha luu séng Ma budc
dau ching t6i danh gid ¢ muc trung binh

dén trung binh kha (H dao dong tir 1,491
dén 2,479).

2. Méi quan hé giira sw phin b ciia tiao
xanh luc véi mgt so yeu to sinh thai ¢ ha
Iuru song Ma:

Két qua phan tich mot sd chi tiéu
thuy 1y, thuy héa & ha luu song Ma cho
thdy, tai thoi diém thu mau nhiét do nudc
dao dong tir 32,1 dén 33,5°C, pH tir 7,6 dén
7,9, d6 man tir 2%o (ngd 3 séng Chu) dén
26%o (ctra H&i), ham luong 6xy hoa tan
(DO) tir 6,00 dén 6,40mgO./lit (Bang 2).

Béng 2. Mot s chi tidu thity 1y va thiy hoa & ha luu séng Ma
Table 2. Some norms of hydro-physics and hydro-chemistry in lower Ma river

Chi tiéu Ngi 3 song Chu| Cau Ham Rong Quing Phi Cira Héi
Nhiét do (°C) 33,5 33,0 32,1 32,9
pH 7,7 7,7 7,9 7,6
Do min (S%o) 2,0 5,7 25,0 26,0
DO (mgO5/1) 6,00 6,22 6,40 6,24
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Str dung phuong phap phén tich da
bién sb (CCA), chiing t61 da xac lap dugce
biéu dd dinh vi truc tiép cac yeu t6 sinh
thai da khao sat voi thanh phan loai tao
xanh luc dd dugc xac dinh tai cac diém thu
mau (Hinh 2). D6 dai cua mili tén trong
hinh 2 chi mic d6 quan trong cia yéu td
moi trudng.

Qua hinh 2 cho thdy, yéu t6 ham
Iwong 6xy hoa tan (DO) va nhiét do (T) co
¥ nghia quan trong nhat déi v6i su phan bd
cda cac loai tdo xanh luc, con cac yéu to
pH, d0 mdn (S%o) it c6 ¥y nghia. Thanh

phan loai (trén biéu d6 cac chir sé biéu thi
su ¢6 mat cua loai) tap trung & gan 2 vecto
(T) va (DO) hon, chimg t6 2 yéu t6 nay
quan trong nhat d6i véi sy phan bd cua
chung. Pic diém nay ciing phu hop voi
nhén dinh ctia Lé Thi Thay Ha (2004) khi
nghién clru vi tao ¢ song Lam (Nghé An)

Diém cira Hoi (cua song Ma) nam
tach biét va cach xa cac vécto yéu td moi
truong trén mat phing dinh vi, ching to
mdi quan hé giita cac yéu tb méi truong
v6i tao xanh luc ¢ day khong chat ché.
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Hinh 2. Biéu d6 phan tich CCA ctia mot s& yéu t6 méi truong véi sy phan b cia téo luc
Fig. 2. Canonical correspondence analysis (CCA) of some environmental factors
with the distribution of Chlorophytes

IV. KET LUAN

Tai 4 vi tri thu mau & ha luu song Ma
thi & ngd 3 song Chu (mit cit I) va cau
Ham Rong (mat cat IT) co chi s da dang
lodi tao xanh luc cao nhat (twong tmg H’
bang 2,479 va 2,354), thap nhit tai diém
Quang Phu (mit cat IIT) va cira H6i (mat
cit IV) H’ tuong tmg bang 1,491 va 1,547.
Nhin chung, budc dau chung toi danh gia
da dang tdo xanh luc ¢ ha luu song Ma ¢
mirc trung binh dén trung binh kha.

Trong cac yéu t6 moi truong sbng
dugc khao sat (nhiét d6 nudc, pH, d0 man
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va ham lugng 6xy hoa tan) thi yéu t6 nhiét
d6 va oxy hoa tan c6 tim quan trong nhét
dbi véi su phan bd cua tao xanh luc & ha
luu séng Ma.
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