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Received: 20/3/2023 This study aimed at analyzing, evaluating and drawing some comments
on the current status of freshwater mussels in Na Hang - Tuyen Quang -

Revised: 16/5/2023 one of the important materials serving for pearl mussel farming. Result

Published: 16/5/2023 indicates that there are two common mussel species, including:
Sinohyriopsis cumingii Lea 1852 and Cristaria bialata Lea 1857, and

KEYWORDS some other unidentified mussel species. In which, mussel species,
namely Sinohyriopsis cumingii Lea 1852, accounted for 71.15%, while

Fresh water mussel mussel species (C. bialata Lea 1857) accounted for 15.38%. Other
Tuyen Quang unidentified mussel species is 13.46%. Mussel species, namely
Distribution Sinohyriopsis cumingii Lea 1852, appears more frequently (73.08%)
than mussel species with only 13.46% (C. bialata Lea 1857), and other

Current status mussel species is 17.31%. These two main species of mussels are
Endangerment mainly distributed in inactive water area compared to flowing water

area, and their occurrence frequency is rare. Species Sinohyriopsis
cumingii Lea 1852 has a higher frequency (73.08%) than C. bialata Lea
1857 that is 13.46% and other species is 17.31%.
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Ngay nhan bai: 20/3/2023 Nghién ctru nay duogc thyc hién bang cac khao sat, thu thap thong tin
tai thyc dia, phong van truc tiép nguoi dan dia phuong thong qua cac

Ngay hoan thign: 16/5/2023 phiéu diéu tra nham phan tich, danh gia va dwa ra mot sé nhan dinh

Ngay ding: 16/5/2023 vé tinh trang cua trai nuéc ngot hién nay & Na Hang — Tuyén Quang,

mét trong nhiing nguyén liéu quan trong phuc vu cho nghé nuéi trai

TU KHOA nuéc ngot 1y ngoc. Két qua ghi nhan dugc 2 loai trai pho bién 1a trai
den canh day (Sinohyriopsis cumingii Lea 1852), trai xanh cé&nh

Trai nugc ngot mong (C. bialata Lea 1857) va mot s6 loai khac chwa xac dinh.
Tuyén Quang Trong d6, loai trai den canh day (S. cumingii Lea 1852) chiém
Phan bé 71,15%; loai trai xanh canh méng (C. bialata Lea 1857) la 15,38%;
cac loai khac chua xac dinh 1a 13,46%. Loai trai den canh day (S.

Thyc trang cumingii Lea 1852) c6 tan suat bat gip cao hon (73,08%) so véi loai
Nguy cip trai xanh canh mong (C. bialata Lea 1857) la 13,46%, con cac loai

khéc 12 17,31%. Hai loai trai nay phan bd chi yéu & loai hinh nudc
tinh nhiéu hon so véi nudc chay va tan suat xuat hién cua chiing &
muc it gap.
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1. Pat van dé

Nhuyén thé hai manh vo nudc ngot 1a mot nhom dong vat da dang gisi han & ving nudc ngot
v6i hon 1.200 loai duoc mo ta [1] -[3]. Ching 1a m6t trong nhitng nhom bi de doa nhiéu nhat trén
thé gidi voi 40% sb loai sap bi de doa, bi de doa hodc tuyét chiing va trong sd d6 bo Unionida 1a
loai ¢6 nguy co tuyét ching cao nhét [4], [5]. Theo Cuttelod va cong sy (2011) [6], mtrc do de
doa than mém nuéc ngot & ving Indo-Burma (trong d6 c6 Viét Nam) chi xép sau Chau Au. Véi
khoang 50% cac loai bi de doa, trai nudc ngot Viét Nam s€ tr¢ thanh mot trong nhitng nhom loai
than mém nudc ngot bi de doa cao nhét thé gisi [7]. Trong nhimg ndm qua, nhiéu nghién ctru da
duogc cong bd lién quan dén sinh hoc, sinh thai hoc va bao ton hai manh vé nudc ngot, phan 16n
ching duoc thuc hién ¢ Bic My va Chau Au [8]. O Viét Nam ndi chung va Tuyén Quang noi
riéng nghién cau va danh gid thanh phan loai trai nuéc ngot c6 rat it cong trinh cong bé. Hién
nay, moi truong sdng cua trai tai day dang chiu nhitng tac dong tir phat trién du lich, cac thay ddi
cuia hé théng tu nhién thdng qua viéc ngan cac con song lam dap thuy dién, tir qua trinh khai thac
khoang san ciing nhu viéc danh bat ciia ngudi dan dia phuong... Xuat phat tir thuc tién do, dé gop
phan cung cap thém thong tin vé ngudn loi trai nwdc ngot ban dia, danh gia ngudn nguyén ligu
phuc vu cho nudi trai nudc ngot ldy ngoc, ddng thoi gop phan bao ton da dang sinh hoc dong vat
hoang dé néi chung va trai nudc ngot ciia khu vuc Na Hang néi riéng, ching toi da tién hanh thuc
hién nghién ctu nay.

2. Phuong phap nghién cau
2.1. Phuong phdp héi ciru sé ligu

~ Nhém nghién ctu tién hanh thu thap, tham khéo, ké thra tai ligu sin c6 dé tong hop nhiing

van de lién quan den noi dung nghién cau. Dong thoi, chling toi tra ctu, str dung tat ca cac tai
liéu liet ke trong danh sach tai lieu tham khao, cac cong trinh khoa hoc cua nhiéu tac gia trong va
ngoai nudc da dugc cong bo lién quan dén nghién cuu.
2.2. Phwong phdp phéng vin

Dung bo anh mau trai phong van tryc tiép nguoi dan dé tham khao danh lyc loai trai tai khu
vuc xa Khau Tinh, xa Con Lon, xa Nang Kha, xa Son Phq, xa Yﬁn Hoa, xa Thanh Tuong, thi tran
Na Hang va xa Da Vi. Ddy la cac xa xung quanh vung long ho thuy dién Na Hang va doc theo
song suodi I6n trén dia ban cua huyén. C6 52 phieu phong van dugc phat ra véi cac thong tin trong
phicu nhu: sy xuat hién, tan suat bat gap, san luong khai thac, loai hinh mét nuée, moi truong
song... Ghi chép cac dan li¢u di€u tra phong van nguoi dan, ngu dan, chg dia phuong trong khu
vuc nghién ctru ve céc loai trai con, céc loai trai mat di.
2.3. Phuwong phdp thu méu thye dia

Mau trai dugc thu truc tlep bang cach 16i nudc tim kiém trai hodc sir dung dung cu nao vét
bang tay & cac con sudi va hd. Bén canh d6, chung t6i di thuc dia tai cac khu chg vao sang som

dé hoi, thu thap thong tin tir ngu dan va nhirg ngudi ban dong vét hai manh vo nudce ngot tai cho
dia phuong ciia xa Son Phu, thi trAn Na Hang, chg Yén Hoa... vé ngudn gdc ciia chung,

2.4. Phwong phap xi 1y sé liéu

S6 ligu thu thap dugc xt ly trén phan mém Excel.
3. Két qua nghién ciru va thao luan
3.1. Thanh phén lodi trai tai khu viee nghién civu

Két qua nghién ctru qua cac dot diéu tra va phong van ngudi dan dja phuong da ghi nhan duoc
thanh phan loai trai, két qua chi tiét dugc thé hién tai bang 1.
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Bang 1. Thanh phan lodi trai tai mét s6 dia diém ciia huyén Na Hang

TT  Tén Tiéng Viét Tén khoa hoc S6 lwong miu Ty 1€ (%)
1 Trai den canh day S. cumingii Lea 1852 37 71,15
2 Trai xanh canh mong C. bialata Lea 1857 8 15,38
3 Loaikhéc - 7 13,46

Ghi ch: x: ¢6 xudt hién tai cdc thity viee néu trén.

Qua bang 1 cho thiy, loai trai den canh day (S. cumingii Lea 1852) chiém 71,15%; loai trai
xanh canh mong (C. blalata Lea 1857) chiém 15 ,38% va cac loai trai khac 1a 13,46% (cac loai co
tiém nang cho viéc ciy nhan dé tao ngoc) so v6i tong 52 mau phiéu c6 phat hién sy c6 mat cta
mot so loai trai nghién ctru. Hai loai trai c6 mat & huyén Na Hang Ia S. cumingii Lea 1852 va C.
bialata Lea 1857 cho két qua dang & trong tinh trang sip nguy cip va it quan tam, vi vay sé
luong trai trong cac thuy vuc ngay cang it gap. Viét Nam dimg thir 2 sau Trung Qubc & Chau A
vé su da dang cac loai trai nudc ngot (Unionida) nhung hi€n c6 toi 15 loai trai nwéc ngot duoc
danh gia thudc mot trong cac thir hang nguy cap (chiém 32% tong sé loai da biét), 21 loai (46%)
¢ muc it quan tdm va 9 loai (19%) khong c6 du dir lieu dé danh gia [7]. SO luong trai bat gap
trong thuy vuc nghién cau chu yéu chi c6 2 loai véi sb luong rét it, cho thay sur suy giam nghiém
trong vé nguon loi ndy tai day. Khong chi ¢ Viét Nam, cac loai than mém nudc ngot dang bi suy
giam nghiém trong dwoc cho 1a hién twong toan cau [9]. Hién twong nay bat ngudn tir hai nguyén
nhan chinh 1a: Dic tinh chu ky sdng va cac tac dong cia con ngudi. Cac loai trai nudc ngot dic
trung boi kha niang di chuyén han ché, noi sdng chuyén biét, pham vi phan b giéi han, tudi
thanh thuc muon, dé it, co giai doan ky sinh bét budc trén mang hoic vay cua cd, tudi tho dai
[10]. Cac tinh trang nay da ngan can khd nang thich nghi cta cdc loai trai nuéc ngot véi nhitng
bién dong cua moi truong song tw nhién nhu thay dbi ché a6 dong chay, bdi ling, 6 nhiém mai
truong song cling nhu khong ¢6 kha nang canh tranh hiéu qua véi su xam lan cua cac loai ngoai
lai. Chu Ky sdng cuia cac loai trai nuwéc ngot phu thudc vao cac loai ca lam vat chi cho au trang
cua chdng. Vi vay, viéc bién mat hay suy gidam cua cac loai ca vat chu ciing s€ de doa dén sy ton
tai cua cac loai nay. Dudi tac dong cua cac méi de doa trén, chu ky song phu thuge vao mot s6
loai vat chi ciing véi dac tinh phan bd hep, muc d6 dic hitu cao, nhiéu loai trai nudc ngot dang
bién mat mot cach nhanh chéng. Nhitng méi de doa vé mai truong séng cua trai bat nguon tur
nhitng tac dong cua con ngudi. Cac tac dong phai ké dén nhu: xay dung dap thuy dién, hoat dong
ndng, 1am nghiép, do thi hoa, khai thac khoang san, di nhap céc loai ngoai lai va khai thac qua
muc... Téc do va pham vi cia thay d6i moi truong dang tac dong rat 16n 1én thity sinh vat, 1am &
nhiém méi trudng nudc, bién d6i dong chay, pha hiy va lam suy thoai noi sdng, de doa truc tiép
dén su ton tai cua cac loai trai nudc ngot. Ngodi nhirng tac dong cta con ngudi, cac loai trai nudc
ngot ciing bi de doa boi bién ddi khi hau. Néu cac loai trai nuéc ngot bién mat véi tée do nhu
hién tai, co hoi dé bao ton cac loai con lai s& bién mat trong tuong lai gan.

3.2. Phéin bé ciia cdc lodi trai theo logi hinh mdt nwéc va tin sudt xudt hién ciia chiing & thiiy
vwe nghién ciru

Trai nu6e ngot dong mot vai tro quan trong trong hé sinh thai thuy sinh va kinh té thuy san do
gi4 tri tiém ning cta n6 dé loc nudc va c6 thé an duge. Tuy nhién, khong c6 nghién ctru toan dién
nao gan day vé hé dong vét than mém c6 sin va do do sy phan b va tinh trang phan loai, bao ton
ctia nhidu don vi phan loai nay van chua rd rang.

Bang 2. Phdn bé cia trai mede ngot tai mot s6 dia diém tai Na Hang, tinh Tuyén Quang (%)

o . , Trai den canh day Trai xanh cAnh moéng .. ,
Loai hinh mit nuéc o o\ mingii Lea 1852) (%)  (C. bialata Lea 1857) (%) 0% Khac (%)
A0 50,00 9,62 3,85
Ho chta 17,31 3,85 1,92
Soéng 34,62 7,69 17,31
Sudi 28,85 9,62 5,77
Khac 19,23 3,85 17,31
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Qua céc dot diéu tra thu mau tai thuc dia chung t6i nhan théy ré‘lng, sy phan bd cia trai nude
ngot ¢ hé sinh thai nuéc ding nhu ao, hd chira va hé sinh thai nudc chay nhu soéng, sudi trong
khu vuc nghién ciou déu xuét hién cua 2 loai trai den canh day va trai xanh canh mong, bén canh
d6 con c6 mot sd loai khac (bang 2).

Két qua & bang 2 cho thay loai trai den canh day (S. cumingii Lea 1852), hé sinh thai nudc
dung xuat hién & ao 1a 50%; ho 1a 17,31% nhiéu hon hé sinh thai nudc chay, gip ¢ song la
34,62%; & subi 1a 28,85%, & mot sb mit nudce khac 1a 19,23%. Doi voi loai trai xanh canh mong
(C. bialata Lea 1857), hé sinh thai nudc ding xuat hién & ao 13 9,62%; hd 1a 3,85% it hon hé sinh
thai nudc chay, gip ¢ song 1a 7,69%; & sudi 12 9,62%, & mot sé mat nudc khac 1a 3,85%. Di véi
loai trai khac, hé sinh thai nudc dung xuét hién ¢ ao la 3,85%; ho 1a 1,92% it hon hé¢ sinh thai
nudc chay, gap ¢ song la 17,31%; ¢ sudi 1a 5 ,77%, 6 mot s0 mat nudc khac la 17,31%. Diéu nay
cho thdy sb luong trai nudc ‘ngot ¢ ngoai song sudi ngay cang it. Mat khac cac loai hinh nuéce
ding ¢ khu vue nay chu yéu duoc hinh thanh do dap cac con song, sudi... hinh thanh nén.
Nguyén nhan quan trong nhat gay suy giam cac quan thé trai nudc ngot co the la do viéc xay
dung cac con dap dé kiém soat dong chay, phat dién va dy trir nudc cho ndng nghiép, sinh hoat
[11]. Cac thuy vue c6 do da dang sinh hoc cao s& bién thanh céc thay vuc nghéo nan vé sinh vat,
tham chi 1a cac dong séng chét. Cac dap thuy dién ciing lam suy giam va chia cat manh mé& cac
noi song thich hop, gay ra mot loat cac hiéu tng cho ca thuong ngudn va ha ngudn. Cac hoat
dong cua con nguoi nhu xay dap, khai thac cat, 0 nhiém nuéc va danh bit qua mac cé thé anh
huong nghiém trong dén sy ton tai cua trai nude ngot [12], [4]. Cac hoat dong khai thac cat quy
mo 16n va khong duoc kiém soat khong chi lam hong mdi truong SOng Cla trai nwGC ngot ma con
dan dén cac kim loai ning va cac chat doc hai trong nudéc, c6 thé gay nguy hiém cho trai nudc
ngot. Cac yéu t6 moi truong, chang han nhu trim tich, oxy hoa tan va do duc ciia nudc, anh
huong dang ké dén sy phéan b cia trai nudc ngot [13], [14]. Nhin chung, cc khu vyc bun lay co
nhiéu chit hiru co hon va trai nude ngot thich séng trong moéi trudng song nay hon [15]. Mot sb
nghién ctru da chi ra rang, cac yéu t6 moi truong nhu nhiét d6 nudce, DO va do duc anh hudng
dén cau triic quan xa sinh vat day. Oxy hoa tan 1a mot cac yéu t6 quan trong anh huong dén sy
phan bd. Trai nuéc ngot c6 chon loc va thich nghi v6i méi truong song [16]. Cac loai trai khac
nhau c6 kha niang khuech tan khac nhau va muc nudc thay doi 1a mot trong nhimng yéu té quan
trong anh hudng dén su ton tai va phan tan cia trai [16], [17].

Bang 3. Tdn sudt xudt hién ciia trai nuéc ngot tai mot s6 dia diém ¢ Na Hang, tinh Tuyén Quang (%)

A A Ei i Trai den canh day Trai xanh canh méng N LA
Tan suatxuathién o o mingii Lea 1852) (%)  (C. bialata Lea 1857) (%) -0 khac (%)

Hang ngay 0,00 0,00 0,00
1 lan/tuan 0,00 0,00 0,00
1 lan/thang 0,00 0,00 0,00
1 lan/nim 1,92 0,00 0,00

it gap 73,08 13,46 17,31
Khong gip 0,00 0,00 5,77

Céc thuy vuc nhu canh dong l0a, kénh tudi tiéu, hd chira... 1a méi truong séng cua cac sinh
canh nudc ngot. Céc lodi 6¢ va hai manh vo thich nghi tot véi mac do oxy hoa dic trung thap,
tram tich cao, nén mém, dao dong Ion cia muc nudc, mot phan ban chat phu du va su hién dién
cua cac dai thyc bao. Nhung hién nay, giam dang ké da dang cac loai trai trong cac thuy vuc va
ngudi ta cho rang su thay dbi nay la do S suy giam oxy, doc t6 cua tao, nuéc thai va sy ¢ tran
nong nghiép va thay ddi méi treong séng. Qua bang 3 cho thay, 2 loai trai den canh day (S.
cumingii Lea 1852), trai xanh canh mong (C. bialata Lea 1857) va mot s loai khac tan suat Xuét
hién rat it. Hién nay, hai loai trai nay it gip hodc da timg gap trude do, nay khong con xuét hién
nira. Trai den canh day (S. cumingii Lea 1852) tan suét bat gip nhidu hon so véi trai xanh canh
mong (C. bialata Lea 1857). Mot s6 loai khac ciing twong ty va c6 thé khong con thay trong may
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nim gan day. Pay 1a tinh trang bio dong & khu vuc nghién ciu, két qua nay twong tu nhan dinh
cua Lydeard va cong su (2004) [9], Geist (2010) [18] V& tinh trang bao dong cua trai nudc ngot.
Theo béo céo, trong tong sé 297 loai trai nudc ngot & Bac My, co 19 loai dugc cho 1a da tuyét
chung vao nam 1993; dén nam 2008, s6 lwong loai trai nuéc ngot tuyét ching Ién téi 37 [1] [19].
Sach do cua IUCN vé cac loai nguy cp da liét ke 247 loai trai nudc ngot trén mirc gan bj de doa
[20]. B4 Vin T va Hoang Thi Thanh Nhan (2013) [7] cho blet hau hét cac loai trai nudc ngot bi
de doa déu 1a nhitng loai chi phan bé ¢ ving trung du va mién ndi phia Béc. O Viét Nam noi
chung va Tuyén Quang ndi riéng, nhém thuy sinh vat nu6c ngot, than mém nudc ngot (trai, hén,
5¢) 12 mot trong nhixng nhom bi de doa, can duoc danh gia toan dién dé ngin chan sy suy giam
nghiém trong caa nhdém thay sinh nay.

4. Két luan

Két qua nghién ctru da ghi nhan dugc 2 loai trai phd bién 12 trai den canh day (S. cumingii Lea
1852), trai xanh canh mong (C. bialata Lea 1857) va mét sb loai khéac tai cac thay vuc & huyén Na
Hang. Trong d6, loai trai den canh day (S. cumingii Lea 1852) chiém 71,15%; loai trai xanh canh
mong (C. bialata Lea 1857) 1a 15,38%; céc loai khac chua xac dinh 14 13,46%. Tan suat xuét hién
& muc it gap cua loai trai den canh day (S. cumingii Lea 1852) 1a 73,08%; loai trai xanh cAnh mong
(C. bialata Lea 1857) la 13,46%, con céc loai khac 1a 17,31%. Biéu nay cho thiy ngudn loi nay
dang suy giam va c6 nguy co bién mit néu khong duoc bao ton va khai théc hiéu qua.

Loi cam on

Pé thuc hién nghién ctu nay, chiing t6i da dugc sy tai trg cia Quy khoa hoc cong nghé cta
tinh Tuyén Quang.

TAI LIEU THAM KHAO/ REFERENCES

[1] A. E. Bogan, “Global diversity of freshwater mussels (Mollusca, Bivalvia) in freshwater,”
Hydrobiologia, vol. 595, no. 1, pp. 139-147, 2008, doi: 10.1007/s10750-007-9011-7.

[2] A. E. Bogan and K. J. Roe, “Freshwater bivalve (Unioniformes) diversity, systematics, and evolution:
status and future directions,” Journal of the North American Benthological Society, vol. 27, pp. 349-
369, 2008.

[3] D. L. Graf, “Patterns of freshwater bivalve global diversity and the state of phylogenetic studies on the
Unionoida, Sphaeriidae, and Cyrenidae,” American Malacological Bulletin, vol. 31, pp. 135-153,
2013.

[4] M. Lopes-Lima, R. Sousa, J. Geist et al., “Conservation status of freshwater mussels in Europe: state of
the art and future challenges,” Biological Reviews, vol. 92, pp. 572-607, 2017.

[5] W. R. T. Darwall, R. A. Holland, K. G. Smith et al., “Implications of bias in conservation research and
investment for freshwater species,” Conservation Letters, vol. 4, pp. 474-482, 2011.

[6] A. Cuttelod, M. Seddon, and E. Neubert, European Red List of Non-Marine Molluscs. Luxembourg:
Publications Office of the European Communities, 2011.

[71 T. V. Do and N. T. T. Hoang, “Conservation status of freshwater mussels (unionoida) of Viet Nam,”
The 5th National Scientific Conference on Ecology and Biological Resources, 2013, pp. 827-834.

[8] M. Lopes-Lima, A. Teixeira, E. Froufe, A. Lopes, S. Varandas, and R. Sousa, “Biology and
conservation of freshwater bivalves: past, present and future perspectives,” Hydrobiologia, vol. 735,
pp. 1-13, 2014.

[9] C. Lydeard, R. H. Cowie, W. F. Ponder et al., “The global decline of nonmarine mollusks,” Bioscience,
vol. 54, no. 4, pp. 321-330, 2004, doi: 10.1641/0006-3568(2004)054[0321: TGDONM]2.0.CO.

[10] E. E. Strong, O. Gargominy, W. F. Ponder, and P. Bouchet, “Global diversity of gastropods
(Gastropoda; Mollusca) in freshwater,” Hydrobiologia, vol. 595, pp. 149-166, 2008.

[11] F. Kéhler, M. Seddon, A. E. Bogan, V. T. Do, P. Sri-Aroon, and D. Allen, “The status and distribution
of freshwater molluscs in the Indo-Burma region,” In D. J. Allen, K. G. Smith, and W. R. T. Darwall,
(Compilers), The Status and Distribution of Freshwater Biodiversity in Indo-Burma. Cambridge, UK
and Gland, Switzerland: IUCN, 2012, pp. 66-88.

http://jst.tnu.edu.vn 106 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://doi.org/10.1007/s10750-007-9011-7
https://doi.org/10.1641/0006-3568(2004)054%5b0321:TGDONM%5d2.0.CO

TNU Journal of Science and Technology 228(09): 102 - 107

[12] J. Geist, “Integrative freshwater ecology and biodiversity conservation,” Ecological Indicators, vol.
11, no. 6, pp. 1507-1516, 2011, doi: 10.1016/j.ecolind.2011.04.002.

[13] F. B. Zhao, P. P. Chen, H. T. Xu, W. Zhang, L. H. Feng, and L. Q. Wang, “The relationship between
the environmental factors and community structure of benthos in Shanghai river channel,” Journal of
Ecology and Environment, vol. 25, no. 8, pp. 1361-1368, 2016.

[14] R. K. Negi and S. Mamgain, “Seasonal variation of benthic macroinvertebrates from Tons River of
Garhwal Himalaya Uttarakhand,” Pakistan Journal of Biological Sciences, vol. 16, no. 22, pp. 1510-
1516, 2013, doi: 10.3923/pjbs.2013.1510.1516.

[15] Y. B. Akiyama and T. Maruyama, “Habitat characteristics influencing distribution of the freshwater
mussel Pronodularia japanensis and potential impact on the Tokyo bitterling, Tanakiatanago,”
Zoological Science, vol. 27, no. 12, pp. 912-916, 2010, doi: 10.2108/zsj.27.912.

[16] C. C. Vaughn, “Life history traits and abundance can predict local colonisation and extinction rates of
freshwater mussels,” Freshwater Biology, vol. 57, no. 5, pp. 982-992, 2012, doi: 10.1111/j.1365-
2427.2012.02759

[17] D. E. Spooner, C. C. Vaughn, and H. S. Galbraith, “Species traits and environmental conditions
govern the relationship between biodiversity effects across trophic levels,” Oecologia, vol. 168, no. 2,
pp. 533-548, 2012, doi: 10.1007/s00442-011-2110-1

[18] J. Geist, “Strategies for the conservation of endangered freshwater pearl mussels (Margaritifera
margaritifera L.): A synthesis of conservation genetics and ecology,” Hydrobiologia, vol. 644, no. 1,
pp. 69-88, 2010, doi: 10.1007/s10750-010-0190-2.

[19] A. D. Christian and J. L. Harris, "An introduction to directions in freshwater mollusk conservation:
Molecules to ecosystems,” Freshwater Science, vol. 27, no. 2, pp. 345-348, 2008, doi: 10.1899/08-
025.1.

[20] IUCN (International Union for Conservation of Nature), “The IUCN Red List of Threatened Species,”
Version 2016-3, 2017. [Online]. Available: http://www.iucnredlist.org. [Accessed 22 January 2017].

http://jst.tnu.edu.vn 107 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://doi.org/10.1016/j.ecolind.2011.04.002
https://doi.org/10.3923/pjbs.2013.1510.1516
https://doi.org/10.2108/zsj.27.912
https://doi.org/10.1007/s10750-010-0190-2

