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LOI CAM POAN

T6i xin cam doan luan an: "Nghién ciru da dang thanh phan loai tdm nudc ngot
thugc ho Atyidae & Viét Nam va dé xuat phan hang bao ton" 1a cong trinh nghién ctu
ctia chinh minh dudi sy huéng dan khoa hoc cua tap thé hudng dan. Luan an sir dung
thdng tin trich dan tir nhiéu nguon tham khao khac nhau va cac thong tin trich dan
duoc ghi rd ngudn géc. Céc két qua nghién ciu cua tdi duoc cong bd chung véi cac
tac gia khac da dugc sy nhét tri ciia dong tac gia khi dwa vao luan an. Céc sé liéu, két
qua duoc trinh bay trong luan an 1 hoan toan trung thyc va chua ting dugc cong b
trong bat ky mot cong trinh nao khac ngoai cac cong trinh cong bd cia tac gia. Luan
an duoc hoan thanh trong thoi gian téi lam nghién cuu sinh tai Hoc vién Khoa hoc va
Cong nghé, Vién Han 1dm Khoa hoc va Cong ngh¢ Viét Nam.

Tac gia

i

Phan Thi Yén



LOI CAM ON

Toi xin cam on TS. Bd Van Tir va TS. Nguyén Thi Phuong Trang da huéng
dan toi trong qua trinh thyc hién dé tai, phan tich sé liéu, cong bd két qua nghién ciu
va hoan thién luan an.

Toi xin chén thanh cam on Hoc vién Khoa hoc va Cong nghé, bé phan bao
tao Sau dai hoc va Lanh dao Vién Sinh thai va Tai nguyén sinh vat thuéc Vién Han
lam Khoa hoc va Cong nghé Viét Nam va da nhiét tinh gidp d& va tao moi diéu kién
thuan loi cho tdi trong sudt qua trinh hoc tap va nghién ctu tai co s dao tao.

Xin cam on t&i cac can bo, nghién ciu vién phong Sinh thai Moi truong nudce
thudc Vién Sinh thai va Tai Nguyén sinh vat — Vién Han 1am Khoa hoc va Cong nghé
Viét Nam d4 tan tinh giGp d, tao diéu kién trong qua trinh khao sat thyc dia va phan
tich s6 liéu cua luan an.

Xin tran trong cam on Ban Gidm hiéu Truong Pai hoc Hung Vuong, Ban Chu
nhi¢m Khoa Nong Lam Ngu, B6 mdn Chan nubi Tha y — noi ti cong tac, da dong
vién hd trg t6i trong qua trinh hoc tap va nghién ctu.

Xin cam on Ban Giadm ddc, cac can bo kiém 1am cua cac Khu bao ton Thién
nhién, lanh dao va nguoi dan dia phuong d4 cung cap thdng tin, tao diéu kién thuan
loi cho téi trong qua trinh khao sat thyc dia.

T6i xin to long biét on siu sac téi gia dinh, ngudi than, ban beé da hét 1ong gidp
dd, dong vién toi vé tinh than ciing nhu vat chat dé hoan thanh qua trinh hoc tap va
nghién cuu nay.

Nghién ctiu dugc hd tro bai Quy Phat trién Khoa hoc va Cong nghé Qudc gia
(Nafosted) trong dé tai ma s 106.05-2017.302.

Ha Ngi, ngay 22 thang 11 nam 2024
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DANH MUC TU VIET TAT

Ky higu viét tat Y nghia
AOO Area of Occupancy (ving phan bd)
Bp Base pair
CL (Carapace length) Do dai vo dau nguc
CR (Critically Endangered) Cuc ki nguy cip
CS Cong su
DD Data Deficient (Thiéu dit liéu)
DNA Deoxyribonucleic Acid
PDSH DPa dang sinh hoc
EN Endangered (Nguy cap)
EOCO Extent of Occurrence (Dién tich ving phan bd)
EX (Extinct) P4 tuyét chung
(Extinct in the Wild - EW) ba tuyét chung
= ngoai ty nhién
International Union for Conservation of Nature
UEN (Lién minh Bao ton Thién nhién Qudc té)
KBTTN Khu Bao ton thién nhién
KVNC Khu vyc nghién ciu
LC (Least Concern) it lo ngai
NCS Nghién ctu sinh
NT (Near Threatened) Gan bi de doa
SbVN Sach DBo Viét Nam
VQG Vuon qudc gia
VU Vulnerable (S& nguy cap)
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MO PAU

1. Tinh cép thiét caa deé tai

Ho tdm Atyidae (t6m riu) 14 nhoém sinh vat ¢6 c6 d6 da dang cao voi khoang
469 loai [1]. Pay la ho tdBm c6 phan bé & moi ving dia ly dong vat, ngoai trir Bic Cuc
va Nam Cuc [2]. Vung Pong Nam A (bao gém ca Nam Trung Quéc) duoc danh gia
la viing c6 mirc d6 da dang tdm Atyidae cao nhat vai hon 210 loai trong 13 gidng [3].

T6m riu thé hién nhitng mé hinh dia ly sinh vat va phat sinh chung loai da dang,
c6 tiém nang trong cac nghién ctiu vé cac qué trinh phat tan, cach ly & cac quy mo
vung dia ly. Mac du co6 dac tinh sinh hoc ly tha va thich hgp cho nhitng nghién ctu
tién hoa va dia ly sinh vat, nhung nhiing nghién ctu vé da dang thanh phan loai, sinh
thai cua tom Atyidae trong thé ky 20 con it va tap trung chii yéu vao phan loai dya
trén cac dac diém vé hinh thai. Tur nhitng nam 2000 tré lai day, d4 c6 cac nghién ciu
tich hop céc dir liéu vé hinh thai, sinh thai va sinh hoc phan tir vé tom riu Atyidae,
viéc nghién ctu tich hop nay da gitp phat hién thém nhiéu loai, tu chinh lai phan loai
hoc cho nhiéu loai, gibng. Cac nghién ctru da cho thay tdm Atydiae & trong khu vuc
Chau A, dic biét 1a bong Nam A c¢6 mic do da dang va dic hitu cao. Trong 20 nam
qua, trung binh mdi nim c¢6 khoang 5 loai méi dugc mo ta & viing nay.

Viét Nam 1a nuge nam trong viing chuyén tiép gitra Dong Duong va Trung Quéc
ddng thoi c6 su phong phu vé céc loai hinh thity vuc nuéce ngot nén khu hé dong vat
thity sinh n6i chung, céc loai dong vat than mém nhu ho tdm Atyidae c6 tinh da dang
cao. Céc nghién ctru vé thanh phan loai, phan b cua ho tdm Atyidae ¢ Viét Nam dén
nay van chii yéu dya trén phan tich dac diém hinh théi, thém vao dé cac nghién cau
chua day du, toan dién trén cac hé sinh théai va cac viing mién. Nhiéu loai tom riu da
duoc mo ta khé xac minh vi mau chuan bj mat hoic that lac. Tinh trang trén 1am cho
viéc udc tinh chinh xac da dang loai thuoc ho tom riu Atyidae khd khan va ngan can
viéc sur dung cac dir liéu hién c6 cho cac nghién ciru vé dia ly sinh vat hoic tién hoa.

Trong sb céc loai tdm Atyidae & Viét Nam dugc danh gia trong Danh muc do
(IUCN 2023) thi 60% cac loai duoc danh gia & mic Thiéu dix liéu (DD), nhiing loai
con lai dugc danh gia & mac it lo ngai (LC). Qua trinh phét trién kinh té va cac hoat
dong cia con ngudi dang tao &p luc rat 1on 1én cac hé sinh théi thuy vuc. Céc loai
tdm Atyidae chi dugc ghi nhan & Viét Nam vai khu vuc phan bd rat hep c6 thé bién
mat néu khdng dugc bao vé kip thoi. Can ¢ danh gia phan hang bao tén cho céc loai
tdm Atyidae tai Viét Nam dé c6 thé dwa ra giai phap phu hop, dac biét vai cac loai
dang duogc danh gia 1a thiéu di liéu.

Dé c6 thé danh gia duoc mot cach chinh xéc su da dang thanh phan loai nhim
gop phan bao ton cac loai tdm Atyidae tai Viét Nam thi viéc nghién ctu phan loai



tich hop dua trén viéc két hop phan tich hinh thai va phan tir 1a can thiét. Phan loai
hoc véi d6 tin cay cao clng véi nhitng thong tin vé cac loai da cung cip co so quan
trong dé dé xuat phan hang bao ton cho ho tdm nay. Tir co s¢ khoa hoc va thuc tién
trén nghién ctiu sinh da thyc hién dé tai “Nghién ciu da dang thanh phan loai tém
nuéc ngot thudc ho Atyidae & Viét Nam va dé xuat phan hang bao ton”.

2. Muc tiéu nghién ciu

- X&c dinh dugc thanh phan loai thudc ho tom Atyidae ¢ Viét Nam dua trén
phan tich dac diém hinh thai va trinh ty doan gen 16S.

- Banh gia duoc hién trang phan bd va dé xuat phan hang bao ton cho céc loai
tdm ho Atyidae ¢ Viét Nam theo phén loai cua IUCN.

3. N¢i dung nghién cau

- Nghién cttu vé thanh phan loai tdm riu ho Atyidae ¢ Viét Nam dua trén dic
diém hinh thai va phan tir. Nghién cau mbi quan hé di truyén giira cac loai tom riu ho
Atyidae ¢ Viét Nam

- Nghién cau hién trang phan b va dé xuat phan hang bao ton cac loai tom riu
ho Atyidae & Viét Nam dya trén huéng dan phan loai caa IUCN.

4.Y nghia khoa hoc va thuc tién ciia dé tai

4.1. Y nghia khoa hgc

Nghién ciru cung cap nhiing dir liéu khoa hoc vé thanh phan loai tdm nuéc ngot
thudc ho Atyidae ¢ Viét Nam dya trén phuong phap phan loai tich hop hinh thai va
sinh hoc phan ti. Ngoai ra nghién ctiu ciing cung cap nhitng thong tin vé su phan b,
dac diém sinh hoc va sinh thai cua cac loai nay.

Két qua nghién ctru gilp xac dinh rd rang hon vé thanh phan loai, tir d6 gop
phan hoan thién hé théng phan loai.

Két qua nghién ctiu tao nén tang cho cac nghién ctu tiép theo vé sinh thai hoc,
di truyén hoc va sinh Iy hoc cua cac loai tdm nudc ngot thudc ho Atyidae.

4.2. Y nghia thyec tién

Nghién ciru cung cap thong tin chi tiét vé da dang thanh phan loai tdm nudc
ngot thuoc ho Atyidae, tir d6 hd trg cho viéc quan Iy va bao vé tai nguyén sinh hoc
tai cac hé thong song, sudi, ao ho ¢ Viét Nam. Dya trén két qua nghién ctu, cac bién
phap bao ton cu thé co thé duoc dé xuat va trién khai dé bao vé cac loai tdm thuoc ho
Atyidae quy hiém, c6 nguy co tuyét chung.

Thong tin tir nghién cau ¢ thé dugc sir dung trong quy hoach phat trién ving
va quan Iy mdi truong, dam bao can bang giira phét trién Kinh té va bao vé tai nguyén
thién nhién.



5. Nhirng ddng gop méi caa luan an

Xay dung duoc danh sach 33 loai va phan loai thuoc ho Atyidae tai Viét Nam
trong d6 tu chinh vé phan loai cho 6 loai, md ta lai 1 loai, ghi nhan bo sung 5 loai cho
Viét Nam, mo ta 4 loai nghi la loai méi cho khoa hoc.

Nghién ciru ciing da xay dung duoc khoa phan loai va ban do phan b cho tat
ca Cac loai tom riu duoc ghi nhan ¢ Viét Nam.

Lan dau tién mdi quan hé di truyén giira cac loai tém riu Atyidae c6 phan b tai
Viét Nam duoc phén tich dya trén doan gen 16S.

Luan &n ciing danh gia va dé xuat duoc phan hang bao ton cia céc loai thugc ho
tOm Atyidae tai Viét Nam dac biét la cac loai dac hiru theo tiéu chuan caa IUCN:; va
dé xuat mot s6 bién phap bao ton cho cac loai nay.
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CHUONG 1. TONG QUAN NGHIEN CUU

1.1. Tong quan céc nghién ciru vé thanh phan loai he tém Atyidae

1.1.1. Gigi thiéu chung vé he tdm Atyidae

1.1.1.1. V; tri phén loai

Nganh: Chén khop (Arthropoda)

Lép: Giap xac lon (Malacostraca)
B6: Muoi chén (Decapoda)
Lién ho: Atyoidea
Ho: Atyidae (Ho tom Atyidae)

Ho tdm Atyidae cd tén tiéng Viét 1a tdm riu, hién tai ho Atyidae trén thé gioi
dugc xac dinh c¢d 4 phan ho, 42 giéng [4] vai 542 loai [5].

1.1.1.2. Mét s6 dac diém chinh ho tdm Atyidae

Céc loai thudc ho tdm Atyidae c6 chuy gan ctiing véi phan con lai cua giap dau
nguc, giap dau nguc khong co go doc bén.Mat khdng dai bat thuong va khéng bi che
khuat dudi giap dau nguc. Rau ¢6 2 nhanh, khong ¢6 nhanh phu.Ham duéi (mandible)
c6 nhanh phu (palp), phan ham nghién dang hinh gan vuéng, khéng tach biét rd rang
khoi phan cat. Maxilla thir 2 endite phat trién tot, scaphognathite cé thiy géc thudn
nhon, mang hang I16ng dai, kéo dai sau vao budng mang. Maxilliped thir 1 ¢6 nhanh
ngoai (exopod) két thiic & dang soi dai, khong co thily rong va tach roi mot phan.
Maxilliped thir 2: C6 nhanh ngoai (exopod), nhanh trong (endopod) gom 4 dét, khdng
két thlic & 2 doan gin canh nhau, doan cubi gan véi phan kéo dai manh va cong hinh
ludi liém cia doan trudc. Maxilliped thir 3 gdm 5 doan, manh mai, giéng vai chan bo
(pereopod). Chan bo (pereopods) thudng cé epipod dang dai trén it nhat 3 cap chan
trugc. Hai cap chan bo truéc tuong tu nhau, cac ngon cia cang (chela) thuong két
thiic bang chum 18ng; chan bo thir 2 c6 dbt 6ng khdng chia dét [6].

TOm thudc ho Atyidae da sb c6 kich thudc nho, 1a dong vat an mun hiru co
tir thyc vat, dong vat, vi khuan hoic céc hat tao. Hau hét cac loai an bang cach nhit
cac hat thirc an tir da va thuc vat, sir dung cac soi 16ng dang ban chai trén dau cang
ctia chan thar nhat va thir hai [6].

1.1.2. Téng quan céc nghién cizu thanh phan loai tdm Atyidae trén thé gigi

Ho tom riu (Atyidae) la ho duy nhét trong lién ho Atyoidea, thudc bo Muoi chan
(Decapoda), 16p Gidp xac 16n (Malacostraca), nganh Chan khop (Arthropoda). Ho
tdm riu sdng & nudc ngot, Xuat hién ¢ tat ca cac ving nhiét dai va hau hét cac ving
6n doi [7]. Su da dang cua cac loai tdm nudc ngot & ving dia sinh hoc chau A, 16n



gap ba lan so vai céc ving dia sinh hoc khac [3]. Theo De Grave va cs. (2008) trong
tong s 359 loai thudc ho tdm Atyidae thi cd 209 loai & chau A chiém 58,2%, tiép
theo 1a viing chau Phi va Uc 1an luogt 12 59 loai (16,43%) va 55 loai (15,3%) [3].

Tir nhitng nam giira thé ky 19, ho tdm Atyidae d4 duoc céc tac gia Milne-
Edward (1837) va De Haan (1849) nghién ctru. Nam 1849, De Haan xac lap ho tém
nay voi cac mo ta vé dau hiéu nhan biét dién hinh ciaa hai giéng thudc ho tom nay la
Caridina va Atya [8].

Nam 1904, tac gia Bouvier d4 liét ké 7 giong thuoc ho tdm Atyidae bao gom:
Atya Leach, 1817, Ephyra De Haan, 1844; Troglocaris Dormilzer, 1853; Atyaephyra
e Brilo Capello, 1866; Caridina Milne Edwards, 1887; Linnocaridina Calman, 1899;
Ortmannia M. Rathbun, 1901 [9].

Nam 1919, Bourvier dd mo6 ta 4 loai thuoc giong Caridina méi bao gom:
Caridina alphonsi, C. tonkinensis, C. cavalerii, C. calmani. Tac gia d& mo ta cac dac
diém hinh thai khac biét cua cac giéng nay nhu chity, cang, telson, cac phan phu sinh
duc, ... [10]. Trong do, loai C. tonkinensis dugc mo ta tir cAc mau vat & Viét Nam.

Nam 1925, tic gia Bouvier da xuat ban tap sach chuyén khao dau tién vé ho tom
Atyidae, trong d6 da dua ra 4 gidng thuoc phan ho Atyinae de Haan 1849 gom: Atya
véi 11 loai; Caridina vai 51 loai; Ortmannia vai 6 loai va Micratya chi ghi nhan mét
loai [11].

O khu vyc chau A, tir nhitng nam dau thé ky 20 cac tac gia De Man (1892),
Kemp (1918), Bouvier (1904, 1919, 1925) d4 tién hanh céc cac nghién ciiu dau tién
vé tdm Atyidae tai Indonesia va Pong Duong. Nhitng nam 30 cua thé ky 20, hai tac
gia Yu (1938), Shen (1948) d tién hanh céc nghién ctiu tdm Atyidae va mo ta nhiéu
loai méi cho Trung Qudc va khu vuc Pong Bic A,

Nam 2004, trong cudén Dong vat chi Trung Qudc (tap 36) khu hé tom Atyidae
duoc cong bd ¢ 130 loai va phan loai thugc 7 gibng tém Atyidae véi 2 phu ho Atyinae
va Caridellinae, trong d6 74 loai thudc giong Caridina, 25 loai thudc giéng
Neocaridina, 12 loai thuoc giong Sinodina, con lai la cac loai thugc cac giong
Typhlocaridina, Paracaridina va Manicaris [12].

Céc nghién ctiru vé khu hé tém Atyidae caa Trung Qudc ting lén hang nam, cac
nghién cau ciing tap trung vao vung hang dong va ndi da véi. Nam 2018 Cai va Ng
théng ké co 24 loai tom thudc ho Atyidae c6 phan bd & ving nay [13]. Nam 2020 va
2021 cé4c nghién ctu tdm Atyidae séng trong hang dong caa Trung Qudc cong bb thém
2 loai Caridina sinanensis va C. incolor nang tong sé loai séng trong hang dong cua
Trung Qudc Ién 26 loai. Theo Feng va cs. (2021) céc loai trong hang dong thuong cé
mat tiéu giam [14]. C. incolor mét loai tdm mai thudc ho Atyidae thu tir sudi ngam



ctia hang Yaoshui, tinh Quy Chau, tdy nam Trung Quéc dac diém mat nho, mét suy
giam gan nhu m; co thé va cac phan phu khéng mau; gai rau va doan bung thir séu
dai; trang tuong ddi 16n. So vai cac loai hang dong khac, C. incolor c6 chay va gai
rau dai, dot bung 6 manh va hinh dang doc dao cua phan phu duc [14].

Nam 2021, Jin va cs. da cap nhat danh séch vé da dang loai, phan bé dia ly, cac
dic diém chinh va tinh trang bi de doa cua Atyidae & Trung Qudc mot cach co hé
thdng. Két qua cho thay: ho tdm Atyidae & Trung Quéc ghi nhan duoc 147 loi va 18
phan loai thudc 7 gidng. Trong d6, Caridina la gibng chiém uu thé véi 103 loai (chiém
70% tong sd); Neocaridina c6 21 loai (14,26%), Sinodina la 12
(8,16%),Paracaridina la 4 loai (2,72%), Typhlocaridina cé 3 loai (2,04%),
Mancicaris co 3 loai (2,04%), Atyopsis c6 1 loai (0,68%). Ngoai trir khu vuc Thanh
Hai - Tay Tang, ho Atyidae phan b rong réi ¢ sau khu vuc dia Iy dong vat khac caa
Trung Quéc, nhung chi yéu phan bé & cac ving nhiét dai va can nhiét déi phia Nam,
bao gom 65 loai (44,22%) & Tay Nam Trung Quéc, 63 loai (42,86%) & Nam Trung
Qudc va 51 loai (34,69%) & mién Trung Trung Qudc. C6 nhidu mirc do khac nhau vé
su phét trién hinh thai giira céc loai rd rang & phan chity, phan phu duc chan boi 1
con duc va phan phu trong chan boi 2 con dyc [15].

O Nhat Ban, tac gia Kubo (1938) nghién ctiu ho tdm Atyidae d4 cong b 11 loai
va phan loai thudc 4 giéng gom: Atya, Paratya, Caridina, Neocaridina. TAc gia nay
cling d4 xac lap gidng Neocaridina dya trén loai chuan Caridina denticulata de Haan,
1849 [16]. Nhiing nghién ctru méi day tai quan dao Ryukyu nam ¢ phia tdy nam Nhat
Ban 1a khu vuc c6 sy da dang cao vé tdm Atyidae, d& ghi nhan dugc 23 loai thuoc 8
giéng, cu thé 1a Antecaridina, Atyoida, Atyopsis, Caridina, Halocaridinides,
Neocaridina, Paratya va Australatya [17]. Bon loai dugc cho 1a duoc du nhap vao Nhat
Ban thong qua budn ban tdm canh hoac 1am mai cau song bao gom N. davidi, N. korea,
N. palmata va N. aff. palmata.

Tai An Do ho tdm Atyidae chi ghi nhan duoc mét gidng Caridina véi 31 loai
phan b & ving dat lién va hai d¢ao la Andaman, Nicobar [18,19].

Trong khu vyc Pong Nam A, ciing ¢6 ca nghién ciu vé ho tdm Atyidae & nhiéu
quéc gia nhu Philippines, Indonesia, Singapore,....

Chase (1997) d4 nghién ciu vé tdm Atyidae tai Philippines tir nira dau thé ky 20.
Téc gia nay dd cong bé 15 loai trong d6 1 loai thudc gidng Atyoida, 2 loai thudc gidng
Atyopsis va 12 loai thugc giéng Caridina [20]. Tir bo suu tap tdm nudc ngot vao nam
1991 tai nhiéu dia diém khac nhau & Quan dao Philippines va Indonesia. Cai va Shokita
(2006) d4 thong ké co 41 loai cho khu hé tdm nay gom Caridina 38 loai, Atyoda 1 loai,
Atyopsis 2 loai. Trong d6, riéng Philippines la c6 21 loai tdm thudc ho Atyidae gém



thuoc 4 giéng: Atyoida, Atyopsis, Antecaridina va Caridina [21]. Nam 2023,
Mazancourt va cs. da ghi nhan 36 loai thuoc 8 giéng cho khu hé tdm Atyidae ¢
Philippines gom: Antecaridina, Halocaridinides, Atyoida, Atyopsis, Australatya,
Parisia va Edoneus mdi giéng 1 loai va 29 loai thuoc giéng Caridina [22].

Tai Indonesia, nhiing nghién ciu vé ho tdm Atyidae c6 tir rat sém. De Man
(1892) nghién ciru vé tdm, cua & ving nay d4 ghi nhan 11 loai thudc cac giéng Atya
(2 loai) va Caridina (9 loai) [23]. Nam 1978, Holthuis da ghi nhan thém cac loai Atya
spinipes, A. pilipes, Caridina sundanella, C. celebensis cho khu h¢ tdm Atyidae cho
Indonesia [24]. Hién nay, Indonesia da ghi nhan dugc 62 loai, chu yéu thugc giéng
Caridina [25].

Nam 1961, Johnson d coéng bd danh sach cac loai tom Atyidae cho ving
Malaysia gom 10 loai thuoc 2 giong: Atyopsis (1 loai) va Caridina (9 loai) [26]. Gan
day, Cai da bo sung thém danh sach thanh phan loai tom Atyidae cho ca Malaysia va
Singapore, theo d6 khu vuc nay c6 14 loai tdm Atyidae (13 loai thuoc gidng Caridina
va 1 loai thugc giéng Atyopsis) [27].

Tai Théi Lan, tac gia Macharoenboon va cs. (2023) da cong bé vé loai Caridina
dic hitu dau tién (C. panhai) duoc phat hién & phia déng bac Thai Lan. Nghién ctu
nay ciing thong ke, khu hé tdm Atyidae cua Thai Lan dén nam 2023 c6 15 loai déu
thugc giong Caridina bao gom: C. typus, C. laevis, C. Gracilirostris, C. sumatrensis,
C. weberi, C. gracillima, C. brachydactyla, C. propinqua, C. macrophora,
C. peninsularis, C. tonkinensis, C. lanceifrons, C. temasek, C. johnsoni va C. panhai [28].

Nam 2011, Grave va cs. da cdng bd ho tdm Atyidae trén thé gidi c6 4 phan ho,
42 gidng, 469 loai. Trong d6, Caridina la giéng c6 sé lwong nhiéu nhat véi 290 loai
chiém hon 61% sé lugng loai, tiép dén la giong Neocaridina véi 25 loai, giong
Typhlatya dirng thr 3 véi 17 loai, giéng Paratya c6 15 loai, giong Atya c6 13 loai,
gidng Troglocaris c6 13 loai va Sinodina c6 12 loai, cac giong con lai thudng co
dudi 5 loai (da sé ghi nhan 1 dén 2 loai) [4]. S6 luong loai tdm Atyidae duoc ghi
nhan tang hang nam, theo Mazancourt tinh dén nam 2024 s6 lugng loai tdm Atyidae
14 542 loai [5].

Nhu vay, c6 thé thiy ¢ khu vuc Pong Bic A va Trung Quéc, tdm Atyidae tap
trung nhiéu ¢ viing nhiét déi va can nhiét déi & phia Nam va Tay Nam Trung Quéc,
riéng Trung Qudc cd tong cong 147 loai. O khu vuc Bong Nam A, Indonesia dang la
qudc gia co su da dang nhat vé thanh phan loai tdm Atyidae vai 62 loai. Caridina la
gidng c6 s6 luong loai nhiéu nhat trong ho tdm Atyidae (Bang 1.1).



Bang 1.1. S6 lweng loai tdm ho Atyidae va giong Caridina
& mot so6 quéc gia khu vuc Chau A

Quadc gia S6 loai S6 loai
trong ho Atyidae thudc gidng Caridina
Trung Qudc 147 103
An Do 31 31
Thai Lan 15 15
Indonesia 62
Singapore va Malaysia 14 13
Philippines 36 29

Trong nghién ctu mai day vé da dang sinh hoc va bao ton cc loai tom di cu séng
bién & quan dao An Do - Théi Binh Duong, tac gia de Mazancourt va cs. (2021) dé chi
ra c6 sy nham lan dang ké xung quanh céch phan loai dya trén hinh thai hoc cua nhiéu
loai Caridina dan dén viéc tao ramot s6 phirc hop loai. TAc gia ndy d4 chia nhom tom
di cur sdng bién ¢ao An Do Duong-Thai Binh Dwong thanh bay phiic hop chinh: (1)
Caridina nilotica P. Roux, 1833, (2) C. weberi De Man, 1892, (3) C. gracilirostrii De
Man, 1892, (4) C. typus H. Milne Edwards, 1837, (5) C. serratirostris De Man, 1892,
(6) C. brevicarpalis De Man, 1892, va (7) C. propinqua De Man, 1908 [29].

Céc loai tdm trong ho tdm riu Atyidae, thé hién nhitng md hinh dia ly sinh vat
va phét sinh chiing loai hét stic thi vi va c6 tiém nang trong cac nghién ciu vé cac
qua trinh phét tan va cach ly & cac quy mé dia phuong, ving va (lién) luc dia. Biéu
nay dic biét dung véi cac giéng va loai trong nhém Cardina, nhom chiém phan 16n
céc loai tém riu [1]. Vogt, 2013 d chi ra ly do quan trong, hai chién lugc sinh san
chinh c6 thé duogc tim thay trong nhém nay 1a dé nhiéu tring (100 - 4000) kha nho
(duong kinh < 0,5 mm) hoac dé kha it triang (<50) véi duong kinh 16n 0,7 - 1,1 mm
[30]. Au tring cua nhitng loai nay c6 thé chiu duoc hoac tham chi can nugc man dé
phét trién thanh ca thé truang thanh trong nuéc ngot, bai vay chiing thé hién sy di cu
hai chiéu (amphidromy) [31]. Nhiing loai nay dugc tim thay trong cac thity vuc gan
bién, tham chi & sau trong dat lién & mot sé hé théng song. Nhiéu loai c6 phan b
rong rai khap Pong Nam A hoic tham chi toan bo khu vyc Thai Binh Duong (vi du,
C. typus Milne Edwards, 1837 v&i mot pham vi phan bé tir Bong Phi téi Polynesia).
Nguoc lai, nhitng loai ¢6 triang 16n bi giGi han trong nuéc ngot trong sudt chu ky song
ctia chling va c6 giai doan phat trién au tring rat ngan lai. Tat ca cac loai nay l1a dic
hitu trong nhiing ving dia ly twong ddi nho. Vi du ¢ Sulawesi, Indonesia, nhiéu loai
bi gii han trong nhitng ho hoac cac hé théng sdng don 1¢é [32,33]. Pay duoc goi la
phuong thic séng khép kin trong dat lién (land-locked mode of living) cua nhém




Caridina. Kha nang phat tan thap ciia ching d4 dan dén hinh thanh loai tiép theo va
két qua 1a hinh thanh nhitng nhanh nhiéu loai cua cac loai nay [1]. Céc loai ¢ trong
dat lién dac biét phi hop dé xem xét anh huong cua cac sy kién cach li trén cac khu
vuc phan bé lién tuc nhu luc dja Pong Nam A va thém luc dia Chau Au, trong khi
d6, nhitng loai di ra bién c6 thé dem dén céi nhin sau sac vé nhiing thay doi cua su
két ndi dai duong [34,35].

Vé sy phan tan cac loai tdm riu & cac quy md dia ly, theo Bauer (2013) tom riu
Atyidae va Palaemonidae di cu sdng bién cé kha nang sinh san cao va tring tuong
d6i nho, vai giai doan 4u triing kéo dai theo suy doan tao diéu kién cho sy phan tan ¢
nhiéu quy mé dia ly [36,37]. Kich thugc tring thuong 1a chi dan tot cho céc loai tom
riu di cu song bién. Trang nhé chi dan rang loai phét trién qua mot sb giai doan au
tring troi noi thuong trong nuéc man. Nhiing loai trang 16n, s6 luong tring it, giai
doan 4u triing ngan, kha nang chiu man thap c6 kha nang phan tan thap hon va thuong
la nhitng loi séng trong dat lién. Su phat trién tryc tiép, han ché sy phan tan cua cac
loai nay, thé hién ching la cac loai dic hitu [38]. Mot s6 loai co tring nho van 1a loai
dac hitu nhu C. longicarus va C. meridionalis déu la dac hitu cia ving New
Caledonia hay C. futunensis dac hitu cua dao Futuna. Diéu nay c6 thé 1a do céc diéu
kién cu thé han ché su phat tan cia au tring bién, cac dong hai luu hoic cac rao can
nhu san hd khép kin c6 thé ngan chan sy phat tan dén cac dao 1an can ngay ca khi au
tring c6 kha nang séng sot trong diéu kién dai duong. Do dd, ¢ thé co céc kicu phat
trién au trang khac nhau xay ra trong mot nhom loai. Ngoai ra, trong mot sé trudng
hgp nhu & C. meridionalis hoac C. gracilipes, kich thudc triang khac nhau trong mot
loai, tly thudc vao mdi truong séng loai ¢ thuong nguon ¢ trimg 1on hon va loai gan
ctra séng c6 trang nho hon [29].

Trong nghién ctru md ta loai méi Caridina clandestina ¢ thugng ngudn luu vuc
song Lariang tai Thung lang Napu ¢ Trung Sulawesi, Indonesia, cua tac gia Klotz va
cs. (2023), cho thay vé mit hinh thai loai nay khéac biét & hinh dang ngon trén cang
thir nhat va thir hai lién quan dén cac chién luoc kiém an khac nhau (cao va kiém an
bang loc) nhung khéng lién quan dén gioi tinh hay tudi tac. Vé mat hinh thai, loai
mai nay tuong tu nhu C. longidigita va nhém loai C. pareparensis. Tuy nhién, dua
vao hinh thai cua ngoén ciing nhu hinh thai caa cac bo phan sinh duc duc va phan biét
loai méi vai tat ca cac loai cling ho da biét [39].

Qua cac phan tich trén co thé thay trong nghién ciu vé phan loai hoc tdm thudc
ho Atyidae ngoai cac chi tiéu vé hinh thai, thi cac dic diém vé sb luong, kich thudc
trang, co quan sinh duc phu caa con duc ciing 1a céc dac diém quan trong dugc sir
dung dé phan loai.
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1.1.3. Téng quan cé&c nghién cizu phan logi tdm Atyidae trén thé gigi dua trén
phan tich sinh hgc phan ti

Hién nay, dé xac dinh da dang sinh hoc va bién dong di truyén cia sinh vat,
ADN ty thé duoc uu tién sir dung 1am chi thi phan tir hon ADN nhan. Diéu nay do
ADN ty thé c6 nhiéu uu diém vuot troi nhu: ving ma hda Ion, khéng tai to hop, di
truyén theo dong me, cho két qua nhanh va chinh xac, viéc thu mau khong gay hai
ti dong vat, va sb luong ban sao 16n [40]. Trong hé gen ty thé, cac doan trinh ty gen
16S rRNA va COI (Cytochrome oxidase subunit 1) thudng duoc st dung hd tro trong
nghién cau vé da dang sinh hoc, phan loai hoc, quan hé di truyén cua cac loai dong vat
khéng xuong sng.

Vuing gen 16S ty thé ¢ sé luong nuclotide vao khoang 1500 cap, chira ca viing
bao ton va ving bién d6i do d6 gen 16S dugc lua chon trong viéc xac dinh loai va danh
gia muc do dic trung cho loai. Do ¢6 nhiing dac diém riéng hinh thanh trong sudt qua
trinh tién hda nén cac viing gen 16S dugc ding dé giai trinh ty gitip cho viéc phan loai,
xac dinh mdi quan hé giira cc loai va danh gia da dang di truyén [41].

Déi voi ho tdm riu Atyidae, sé lwong trinh tu 16S dugc nghién ciu rat chi tiét va
nhiéu trinh tu cta cc loai da duoc giai ma, cong bé trén ngan hang gen.

Bit dau tir nhitng nam 2000, véi su phat trién ciia cong nghé sinh hoc, nhiing
nghién ctiu vé sinh hoc phan tir d dugc ap dung vao trong nghién ciu phan loai hoc
(bao gom phét hién cac loai an va loai ngoai lai), phat sinh ching loai, tién hoa va dia
ly phan b tdm nudc ngot [42]. Viéc nghién ciu phan loai hoc tich hop dua trén viéc
két hop céc dir liéu vé hinh thai, phan tir, sinh hoc, sinh thai ¢4 gitp phat hién thém
nhiéu loai méi, tu chinh lai phan loai hoc cho nhiéu loai, gibng. Bong thai, cac nghién
ctru vé phat sinh chiing loai, tién hoa, dia ly sinh vat ciing dang dugc ciing dang duoc
trién khai manh mé dé hiéu rd hon vé ho tdm Atyidae.

Khi xem lai phan loai hoc cia mot nhdm cac loai tém riu, hau nhu céc tac gia
déu phaét hién ra cac loai bo sung [27,43], va nhiéu loai dugc coi nhu 1a synonym [44].
Bén canh d6, ddi voi hau hét cac loai, sb lieu vé phan bé la rat it, khdng day du va
thuong khong dua ra dugc dan liéu dang tin cay vé pham vi phan bé cua loai. Ngoai
viéc thiéu dir liéu ¢ cap do loai, phan loai ¢ cap do cao hon cia tém Atyidae ciing
chua duoc 6n dinh. Cac nghién ctiu gan day cho thay sy khéc biét Ion vé dir ligu phat
sinh ching loai phan tir va cac phan ho truyén théng [1], va diéu nay ciing ding & cap
do gidng [34]. Vi dy, nhém Caridina hién tai 1a mot tap hop can nganh (paraphyly)
v6i nhiéu giéng la da nganh (polyphyly) [1]. Tuy nhién, mot s6 nghién cau ciing ¢4
chi ra rang cach tiép can phan loai tich hop két hop dir liéu phan tir va hinh thai hoc
cling nhu cac tinh trang hanh vi hoac sinh thai khac s& dua dén cac két qua chac chan
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va dang tin cay ca ¢ cap do loai va cao hon [35, 45]. B6i vai mot sé don vi phan loai
dic biét duoc nghién ctu nhiéu vé bic xa thich tng (adaptive radiation) ¢ cac hd ¢o
ctia Sulawesi, d& chtiing minh thay mot su biét hda cao vé sinh thai [46], trong khi d6
tat ca cac don vi phan loai khac & Bong Nam A con thiéu dir liéu nay.

Tir nhitng mau thu giai doan 2014 - 2017 tai Quan dao Solomon tay nam Thai
Binh Duong, tac gia Mazancourt (2020) sir dung phan loai tong hop két hop gitra dir
liéu hinh thai va sinh hoc phan tr d&@ xac dinh duoc 24 loai, trong d6 co6 11 loai mai
cho khoa hoc, dugc md ta hodc mé ta lai, minh hoa va thao luan lién quan dén mai
truong séng va sy phan bé cua ching. Tac gia md ta thém 11 loai méi thudc gidng
Caridina gém Caridina barakoma sp. nov., C. choiseul sp. nov., C. intermedia sp.
nov., C. maeana sp. nov., C. nana sp. nov., C. piokerai sp. nov., C. pisuku sp. nov.,
C. paratypus sp. nov., C. poarae sp. nov., C. sikipozo sp. nov va C. turipi sp. nov.
Loai C. gueryi Marquet, Keith & Kalfatak, 2009 dugc xac nhan lai 1a mét loai khac
bigt véi C. buehleri Roux, 1934 [47].

Duya trén phan tich gen ty thé 16S rRNA va hinh thai, von Rintelen & Cai (2009)
d4 phat hién thém 8 loai mai ¢ hai ho co Poso va Malili & Sulawesi [32]. Nghién cau
nay da gitp tang sé lugng loai tdm Atyidae duoc ghi nhan ¢ viing nay 1én gap hai lan
S0 V&i cac cong bé trudc day.

Cong trinh nghién cuu cua von Rintelen va cs. (2012) st dung 3 vung gen, trong
d6 ¢ 1 gen ty thé (16S), va 2 gen nhan (28S va Histone 3) dé nghién ciu méi quan
hé tién hoa cua 32 giéng trén tong so 42 gidng cua ho Atyidae. Nghién ctu nay da
cho thay rang ciu triic phan loai dya trén hinh thai ¢4 dugc xac dinh cua Atyidae can
dugc stra doi ¢ tat ca cac mic phan loai [1].

Nghién ctu ctiia Bernardes va cs. (2017) sir dung 2 gen ty thé (16S va COI) va
3 gen nhan (Ct33, Ct51, 28S) d nghién ctu lich sir tién hoa va dia ly phat sinh cua
loai C. typus, mét trong bén loai ¢ phan b rong cua gidng Caridina. Nghién ctu
nay da xéac dinh dugc ba dong riéng biét va mdi dong nay dai dién cho mét loai an
riéng biét. Bidu nay mau thuan véi viéc phan dinh hinh thai hoc hién tai chi xac dinh
mot loai C. typus duy nhat [48].

Gan day, tdm Atyidae con dugc nghién ctu sdu hon vé cac qua trinh biét hoa di
truyén, khéc biét trong va ngoai quan thé [49]. Nghién ctu nay da cho thay, giira cac
dong sudi khac nhau c6 sy phan biét vé da dang di truyén loai tdm Caridina
cantonensis rat cao va trong mdi dong sudi déu cé kiéu gen don boi (Haplotype) riéng
ctia no, cho du mot sb dong sudi chi cach nhau vai km, diéu nay cho thay dong gen
rat han ché giira cac sudi. Sy da dang di truyén cao cuia cac loai nay trong khoang
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cach ngan cd y nghia bao ton dang ké vi mét luong 16n da dang sinh hoc ¢6 thé d4 bi
mat do su phat trién trong qué kh.

Pé danh gia cac phuong phap phan loai khac nhau Page va cs. (2005) phan loai
tich hop gitra sinh hoc phan tir va hinh thai mét phac hgp tdm nudc ngot thude
gidng Caridina. Trong nghién ciu d4 str dung cac doan gen 16S dé phan loai phan
tir va phan tich hinh thai va phat trién cac khoda phan loai dé bo sung cho phan loai
phan tir. Két qua cho thdy rang mac di c6 nhiing lap luan ang ho phan loai
phan tir hozc hinh thai, nhung ca hai déu lién két khong thé tach roi trong
nghién ciru phan loai duong [35]. Mazancourt va cs. (2021) ciing chi ra rang can phai
sir dung phan loai tich hop trong viéc tim hiéu sy da dang cia cac loai thugc gidng
Caridina do phan loai hinh thai c6 thé gop nhiéu loai vao thanh 1 loai do d6 can phan
loai tich hop.

Qua céc phan tich trén c6 thé thay viéc can thiét cua tich hop phan loai hinh thai
va sinh hoc phan tir. Phan loai tich hop gitip phét hién nhiéu loai méi va tu chinh phéan
loai cho nhiéu loai.

Nghién ctru dit liéu phat sinh gen phén tir cia cac mau vat Nhat Ban thugc nhom
C.weberi dua trén gen 16S ty thé tac gia Hiroto Nagai va cs. (2022) da dé xuat néu
su phan ky udc tinh nhom loai C. weberi vuot quéa 3% doi vai gen 16S rRNA, thi d6
c6 thé 1a mot bién thé gitra cac loai [50].

Nghién ciu hé théng hoa cac giéng tdm Atya (Decapoda, Atyidae) dua trén da
gen cua Oliveira va cs. (2021) cho thay: Khoang cach di truyén giira 2 loai Atya
innocous sensu stricto va A. tenella ¢ gen 16S 1a 1,9 - 2,6% cao hon so véi khoang
cach trong loai la 0 - 0,6% va khoang cach gitra c&c loai la 0,6 - 9,3%. Loai Atya
scabra khac biét voi A. margaritacea tu 0,8 - 1,3% [51].

Céc nghién ciru méi day vé loai Caridina longicarpus Roux, 1926 duoc thu thap
gan day tir New Caledonia cho thay sau khi phan tich mtDNA 16S cho thay cac mau
ban dau dugc xac dinh 1a C. longicarpus duoc phan bé thanh hai nhanh c6 cau ric
dia ly. Cac mau duoc giai trinh ty duoc phan b thanh hai nhanh duoc phan tach rd
rang (khoang céach p gitra cac nhanh téi thiéu: 2,3%) [38].

Nghién ctu cia Werner Klotz va cs. (2023) cong bd loai méi Caridina
clandestina cho Indonesia. Loai méi ndy ngoai mot s6 dac diém vé hinh thai ¢ phan
cang chan boi thir nhat khéc biét véi C. pareparensis, vé mat di truyén 2 loai nay c6
khoang céch di truyén & gen 16S la 3,8% [39].

Thoi gian phan ky la thoi gian dén to tién chung gan day nhét cia cac loai.
Thong qua sinh hoc phan ti, ¢6 thé tinh toan thoi gian phan ky cua céac loai, ddi
véi gen 16S ty 1¢ phan ky tir 0,65% [52] dén 0,9% [53] cho mdi 1 triéu nam. Shih
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va Cai, d4 nghién ctu vé hai loai tdm séng trong dat lién l1a Neocaridina saccam
va N. ketagalan (Decapoda: Caridea: Atyidae), lan luot dugc mo ta & Dai Nam,
tdy nam Pai Loan va Dai Bac, phia bac Dai Loan. Dya trén bang ching vé hinh
thai da tach biét hai loai nay, phan tich gen 16S, cho thay su khéc biét trong cling
loai 1a 0 - 1,29%, giira cac loai 12 0 - 3,8%. Néu chip nhan gia dinh ty 1¢ 0,88% sy
khéc biét vé gen 16S cho mdi 1 triéu nam (giéng nhu nghién ctiu trén Sesarma) thi
c6 thé tinh duoc hai loai N. saccam va N. Ketagalan tach nhau duoc 2,6 + 0,7 triéu
nam [54].

Nhu vay, phan I6n cac nghién ciru vé di truyén caa cac loai tom riu ho Atyidae
déu sir dung trinh ty doan gen ty thé 16S rRNA. Cac nghién ctru cho thay, khoang
cach di truyén giira cac loai 1a rat thap, khoang cach dé tach biét cac loai co thé nho
hon 3%. Viéc phan loai hoc ctia nhém tdm nay can mot cach tiép can tich hop, bao
g6ém phan tich hinh thai, sinh hoc phan tir va cac dac diém sinh thai, dia ly phan bo,...
dé gia tang muc do tin cay.

1.1.4. Tong quan cac nghién cizu phan hgng bdo tén va ce' sé cho bao ton tom
Atyidae trén thé gigi

1.1.4.1. Nghién ciu vé phan hang bdo ton Atyidae trén thé gigi

Feng va cs. (2021) d4 dua ra cac dé xuat bao ton véi loai Caridina incolor sp c6
pham vi sdng han ché trong hang dong, d6 la: thu thap thém nhiéu dir lidu co s nhu
s6 luong quan thé chinh xac, co cau, ty 1é sinh va ty Ié chét; giam sat thuong xuyén
dé dam bao quan thé dugc duy tri khi déi mat véi nhiing x4o tron do con ngudi gay
ra; can phat trién mot chuong trinh sinh san nhan tao cac loai nay. Ngoai ra, khuyén
khich cac du an khéng xam lan va khong pha huay, chang han nhu du lich sinh thai.
Pé xuat bao ton cudi cung l1a kéu goi ngudi dan dia phuong giam viéc sir dung thude
trir su, thube diét co va phan bon nong nghiép dé gidp giam luong hoa chat doc hai
ngam vao nuée ngam [14].

Nghién cau ciia Jin va cs. nam 2021 vé tinh trang bao ton cua cac loai tom riu
thuoc ho Atyidae cua Trung Quédc cho thay: trong sé 147 loai tom thi co 95 loai
(64,63%) thiéu dir liéu hoac chua duoc danh gia; s6 luong loai it quan tam la 24 loai
(16,33%); ¢ 4 loai 2,72% dang bi de doa & muc gan bi de doa; c6 18 loai (12,25%)
dugc xép vao loai s& nguy cap; co 2 loai (1,36%) thuoc mirc nguy cap; c6 4 loai (2,72%)
thugc loai cuc ky nguy cap. Nghién ctu ndy ciing nhan dinh rang céc loai tom thuoc
ho Atyidae 1a ngudn dong vat canh doc déo, ngoai ra tom ho tém nay ngay cang nhan
duoc nhiéu sy quan tam tir cac khia canh khoa hoc cong nghé, bao vé méi truong. Cac
hoat dong kinh té ciia con nguoi ngay cang ting da lam mdi truong tu nhién bi 6 nhiém
nghiém trong, hién nay rat khd tim thay dau vét cua loai tdm Atyidae & viing dong bang
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hoac khu vuc d6ng dan cu. Vi vay, dé bao vé ho tdm Atyidae can tang cuong diéu tra
tai nguyén, nghién ctru sinh thai [15].

Cac nghién ctu tir trude téi nay da cho thady muac do da dang va dac hiru cao cua
tdm Atyidae. Nhiéu loai trong nhém nay dang déi mit véi nguy co tuyét chung [32]
[55]. Pac biét, nhiéu loai chi phan bd & mot con sudi (Caridina apodosis), mot hd
(Caridina yilong, Sinodina acutipoda) hay moét hang dong duy nhat (Atya
brachyrhinus), va day ciing 1a nguyén nhan chinh dan dén cac loai nay duoc danh gia
& murc Cuc ky nguy cap va cé kha nang tuyét chung rat cao [55]. Trong hai ho tom
nuéc ngot chii yéu, Atyidae c6 muc do de doa tuyét chung cao hon (37%) so voi
Palaemonidae (14,8%). Xét theo khu vuc, vung Bong Phuong la khu vuc c6 muc do
da dang loai cao nhat va dong thoi ciing c6 sb lugng loai bi de doa tuyét chang nhiéu
nhat [55].

Cac loai mdi de doa c6 diém sé tac dong de doa trung binh cao nhét Ia bién doi
khi hau, cac loai xam lan va phat trién khu dan cu va thuong mai. Trong sé nay, cac
loai xam lan anh huang véi ty 1é cao nhat dén cac loai tdm bi de doa va gan bi de doa
(29%), va c6 kha nang khién 88,9% so loai nay bi suy giam rat nhanh hoic nhanh
(muic @6 nghiém trong cao thir hai trong s6 cac méi de doa). Bién doi khi hau lam han
han kéo dai, muc nudc ngam ha thap 1am de doa dén sy ton tai cua mot sb loai tdm
Atyidae séng trong hang dong [2].

De Mazancourt va Rvaux (2024) uéc tinh vé ty & phan tram cua cac loai
Atyidae di cu sdng bién bi de doa dua theo cong thic tinh: s6 loai tuyét chung, cuc
ky nguy cap, c6 nguy co tuyét chung chia cho tong s6 loai (121 loai) trir loai thiéu dir
ligu va khong liét ké Ia 15% [5].

Qua tong hop trén cé thé thay hién nay ¢ it cac nghién ciru phan hang bao ton
cho tdm Atyidae, c6 thé do loai tdm nay chua thuc sy duoc quan tam, can cd thém
cac nghién cau dé danh gié tinh trang bao ton ho tdm nay.

1.1.4.2. Nghién cizu bdo ton tém Atyidae trén thé gisi

Pé viéc nghién ctru bao ton thanh cong, viéc tién hanh cac nghién ciu khoa hoc
vé sinh hoc va sinh théi 1a can thiét. Tir cac nghién ciru nay sé& biét vé cac nguy co
dan dén sy suy giam hay bién mat cia mot loai dong thai xac dinh cac uu tién cho
cac hanh dong quan ly bao ton. De Mazancourt va Rvaux (2024) cho rang viéc &p
dung sinh hoc thuc nghiém la diéu can thiét dé 1am rd hon cac kién thic vé sinh ly
hoc, sinh thai va day ciing sé 1a mot phan ciia phuong phap bao ton do gop phan danh
gia nguyén nhan ctia cac van dé bao ton ciing nhu viéc ap dung va hiéu qua cua cac
hanh dong thich hop [5, 56].
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Viéc diéu tra toan b vong doi co thé cung cap thong tin co gia tri nhu xac dinh
cac yéu tb moi trudng quan trong cé thé anh huong dén cac dic diém séng nhu sé
lwgng con cé&i 6m tring, kich thudc tring va kha nang séng sét, giai doan phat trién
khi ng, sb lugng va thoi gian cua cac giai doan 4u tring. Viéc phat trién cac nghién
ctru thyc nghiém vé sinh san va phat trién caa tom riu sé cung cap thong tin c6 gia tri
vé kha nang thich nghi va phuc héi ciia cac giai doan khac nhau di véi cac diéu kién
moi truong khac nhau, gidp du doan tac dong cua nhirng thay doi trong mai truong
sdng tu nhién cua chdng, ciing nhu xem xét tai du nhap hozc di chuyén cac loai vi
muc dich bao ton. Muc tiéu cudi cling vai cac loai c6 kha nang thuong mai 1a chuyén
giao kién thirc va ky thuat nay tir nudi trong phong thi nghiém sang quy md san xuat
16n hon, vi nudi trong thity san cung cap giai phéap thay thé cho viéc thu hoach tai dia
phuong va khai thac qua muc cac quan thé tu nhién [5].

Hién nay, cac nghién ciu bao ton loai tdm Atyidae it, chi c6 mot sé it nghién
ctru vé sinh thai hoc va sinh hoc sinh san c¢6 thé 1am tién d& nghién ctiu bao ton sau
nay. Co thé ké dén nghién ciu cia Soomro va cs. (2011) vé sinh hoc sinh san cua
Caridina typus va C. sakishimensis da dwoc nghién ctiu ¢ sau dong sudi dau nguon &
dao Kikai-jima, mién Nam Nhat Ban. Mua sinh san caa C. sakishimensis ugc tinh
kéo dai tir thang 3 dén thang 11, trong khi mia sinh san cia C. typus kéo dai tir thang
3 dén thang 12. Ca C. sakishimesis va C. typus déu mang mot s6 luong Ién trang c6
kich thudc nhé. Nghién ciu nay cho thay mua sinh san, kich thuéc tring va kich
thudc tém bb me o ca hai loai déu giong nhau [30].

Theo cong trinh nghién ciru vé tdm Atyidae cua Yam va Dugeon (2006) & Hong
Kong thi Caridina spp. ¢6 tudi doi tir 17 - 22 thang, ching thuong mat tir 3 - 8 thang
dé dat tgi @6 thanh thuc sinh duc va c6 thé sdng s6t ti 17 thang sau khi tham gia sinh
san. Chang chi sinh san vao mot moa sinh san duy nhat trong doi 13 mia mua khi
nhiét do & trén 20°C. Trang cua con céi & nhirng mua khéng phai la mua sinh san la
nhitng trang khdng phat trién. Su xuat hién ciia nhiéu quan thé con non trong ca nam
la do Caridina spp. c6 thé dé 2 mé tring, mdi mé co thé 1én téi 50 trang trong mua
sinh san ctia nd. N6i chung sé mé trirng nhiéu hay it phu thudc vao su thanh thuc sém
hay muon va vong doi dai hay ngan. Giai doan phat trién tir phoi dén au tring khoang
mot thang [57].

So v&i mot s6 nhém dong vat khong xuwong séng & nudc nhu bc, trai hén, tom
Atyidae nhay cam hon v&i méi truong séng bi 6 nhiém. Theo nghién ctru cua Shaw
(1981), tdBm Atyidae c6 tinh chiu dung cao véi d6 man va pH (giam tgi 6) nhung rat
nhay cam véi nong dé ammonia/ammonium va kim loai nang [58].
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Soomro va cs. (2013) ¢ nghién ctu vé mdi trudng séng cua cua hai loai tdm
Atyidae la Caridina sakishimensis va C. typus dugc nghién ciru doc theo dong sudi, & 6
sinh canh: thém d4, cay ra ven bo, bo, rong, cat soi va da cudi, dat tréng. Két qua cho
thay Caridina typus xuat hién & ca 6 sinh canh nhung tap trung nhiéu nhét & cay ven bo;
C. sakishimensis chi tim thdy chi1 yéu ¢ thém da. T4t ca céc giai doan cua C. typus déu
duoc tim thay & thuc vat ven bd. Nguoc lai, cac ¢ thé truong thanh, con cai khoe manh
ctia C. sakishimensis duoc tim thay gan lién véi thém da va cac con non chi dugc tim
thy & thuc vat [59].

Nghién ctu cia Kevan va Pearson (1993) vé anh huong caa thudc diét co dbi
véi tdm Caridina nilotica cho thy: phoi nhiém thuéc diét co trong 2 gio véi nong do
> 213,4 mg/L gy doc cap tinh ddi vai tdm nudc ngot nhiét dsi C. nilotica [60]. Thi
nghiém cua Mensah va cs. (2011) ciing nghién ciu vé anh hudng cua thube diét co
lén C. nilotica ¢ 3 giai doan 4u tring tdm (< 7 ngay sau khi no), tdm con giai
doan (7 - 20 ngay) va tom truong thanh (>40 ngay) véi cac nong do thudc diét
c6 khac nhau. Két qua cho thay nong do thuéc diét co Roundup thap cé thé anh
huong xau dén sic khoe, kha nang séng sot cua C. nilotica ¢ ca ba giai doan
song. Autring cua C. nilotica dugc phat hién 1a nhay cam nhat véi LC50 trung
binh 96 gio l1a 2,5 mg/L. Nghién ctru nay ciing cho rang thuéc diét co can duoc
quan ly can than dé giam thiéu moi tac dong tiéu cuc dén cacsinh vat nudc
ngot [61].

1.2. Tong quan nghién ciru vé he tom Atyidae & Viét Nam

Giai doan truéc nam 1945, ¢ Viét Nam c6 mot sé cong trinh nghién ciru vé tdm
riu Atyidae caa Bouvier (1904, 1919, 1925) cong b cac loai C. weberi sumatrensis
(Bouvier, 1904) [9], C. nilotica typica (Bouvier, 1925) va mét loai méi C. tonkinensis
[10]. Loai C. weberi sumatrensis duoc tim thay & Nam B, C. tonkinensis Bouvier,
1919 duoc tac gia mo ta & mién Bac Viet Nam [9 - 11].

Nghién ciu ¢ hé théng vé ho tdm Atyidae ¢ Viét Nam bat dau tir nhitng nam
1960 trong qua trinh diéu tra co ban vé hé dong vat tir cac ving nudc noi dia [62 -
64]. T6i nam 1980, dya vao cac két qua diéu tra co ban nay, tac gia Pang Ngoc
Thanh va cs. da cong bd thanh phan loai co ban cua Atyidae & mién Bac Viét Nam
c6 8 loai thuoc giong Caridina gom: C. serrata serrata Stimpson, 1860; C.
tonkinensis Bouvier, 1919; C. cantonensis Yu, 1938; C. vietnamensis Dang, 1975 (tén
trudc do la: C. denticulata vietnamensis Dang, 1967); C. acuticaudata Dang, 1975; C.
flavilineata Dang, 1975; C. subnilotica Dang, 1975; C. serrata cucphuongensis
Dang, 1980 [64].
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Nam 1999, Cai va cs. cong bd 1 loai méi Caridina clinata Cai, Quynh & Ng, 1999
thu dugc ¢ Cuc Phuong. Nghién ctu nay cting chi ra su khac biét cua loai C. clinatata
vé6i C. flavilineata [65]. Ciing trong nim 1999, Nguyén Vin Xuén ghi nhan thém hai
loai thudc ho Atyidae cho Viét Nam la C. propinqua De Man, 1908 va C. gracilirostris
De Man, 1892 [66].

Nam 2002, Li va Liang mo ta hai loai méi la C. nguyeni va C. caobangensis
duogc thu thap ¢ Pac B, Ha Quang, tinh Cao Bang, gan bién gigi véi Trung Quéc.
Trong d6 C. nguyeni dugc phan biét véi C. serratirostris boi cac dac diém & ngon
ctia cang 1, s6 luong to gai & ngdn chan bo 3,5 va chan boi 1 con duc. C. caobangensis
cling dugc phan biét véi C. cucphuongensis ¢ sb luong rang chiy va to tim nhon
nhéanh ngoai chan dudi, cang, chan bo 5 va vay rau. Ciing trong nghién cau nay, Li va
Liang da dua ra mot s6 ban luan vé phan loai tdm Atyidae cia mién Bac Viét Nam.
Trong do, C. flavilineata Dang, 1975 dugc coi la synonym cua C. lanceifrons Yu, 1936,
do c6 dic diém vé chiéu dai chuy, kiéu rang, ty 1é cac dét chan, hinh dang duong kinh
trang gidng nhau; loai C. acuticauda Dang, 1975 la synonym véi C. longirostris H.
Milne-Edwards, 1837; loai C. subnilotica Dang, 1975 la synonym cua C. nilotica
macrophora Kemp, 1918 va C. vietnamensis Dang, 1975 la synonym cua
Neocaridina palmata palmata (Shen, 1948) [67].

Nam 2007, tac gia Dang Ngoc Thanh va B4 Van T da cong bé 4 loai mai thuoc
gidng Caridina la C. pseudoserrata, C. rubropunctata, C. uminensis, C. vietriensis.
Trong d6 céc tac gia co6 nhan xét, loai Caridina pseudoserrata chinh la C. serrata
serrata Stimpson, 1860 duogc tac gia Bang Ngoc Thanh md ta nam 1980 coi nhu phan
loai cua loai chu C. serrata tuy nhién qua phan tich cua nhém tac gia coi day la loai
m&i. Loai mai C. rubropunctata ciing dugc tac gia so sanh thay c6 su khac biét vai cac
loai C. serrata, C. pseudoserrata va C. nguyeni. Loai C. uminensis dugc tim thay ¢
ring U Minh, loai nay ciing duoc so sanh va thay c6 su khac biét so véi C. tonkinensis.
Loai C. vietriensis dugc cAc tac gia so sanh vai C. flavilineata Dang, loai pho bién
& bac Viét Nam, thicd su sai khac & cdu tao chay, nhanh trong chan boi | con duc
va & mau sac than. So véi C. cantonensis Yu, hinh dang chuy, sé rang trén chiy,
stylocerit [68]

Ding Ngoc Thanh va B4 Van T (2008) ¢6 tong hop nhiing dan liéu d& c6 vé
thanh phan loai tdm Atyidae & mot s6 ving 1anh thé trong khu vgc Bong Nam A va
Viét Nam. CAac tac gia ¢4 phan tich vé phan loai hoc caa mét s6 loi thudc ho Atyidae
va nhan dinh cac loai C. subnilotica, C. acuticaudata, C. vietnamensis va C. flavilineata
1a loai chua biét dén & luu vuc séng Hong [69].
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Nam 2010, hai tac gia B4 Van Tu va Bang Ngoc Thanh da cong bd 2 loai moi
duoc tim thdy & déo Hai Van la C. haivanensis va C. pseudoflavilineata. Cac tac
gia d4 nhan xét rang C. haivanensis khac véi cac loai Caridina da biét ¢ hinh dang
chuay, sé lugng riang chay, nhanh trong chan boi 1 con duc va kich thuéc trang 1n.
Téc gia ciing kién nghi vé bién di hinh thai cua loai C. haivanensis gitra 2 quan thé
& 2 bén suon deéo, can duoc nghién ciu sau hon. Té4c gia chi ra sy khac biét gira
loai C. pseudoflavilineata va C. flavilineata & chd C. pseudoflavilineata khéng c6
mau sic dac trung cua loai C. flavilineata, & chay, nhanh trong chan boi 1 con duc,
kich thudc tring va tam nhon nhanh ngoai chan duéi [70].

Hai tac gia Bang Ngoc Thanh va Ho Thanh Hai (2012) da tap hop céac cong
trinh nghién ciru tir truéc cho tgi nay tai Viét Nam cong bd 20 loai tém thugc ho
Atyidae, trong sach chuyén khao “TAm cua nudc ngot Viét Nam (Palaemonidae,
Atyidae, Parathelphusidae, Potamidae”. Céc loai bao gom: Caridina weberi De
Man, 1892; C. flavilineata Dang, 1975; C. pseudoflavilineata Do & Dang, 2010;
C. vietriensis Dang & Do, 2007; 1892; C. acuticaudata Dang, 1975; C. subnilotica
Dang, 1975; C. cantonensis Yu, 1938; C. cucphuongensis Dang, 1980; C. clinata
Cai, Quynh & Ng, 1999; C. caobangensis Li & Liang, 2002; C. nguyeni Li &
Liang, 2002; C. pseudoserrata Dang & Do, 2007; C. rubropunctata Dang & Do,
2007; C. haivanensis Do & Dang, 2010; C. tonkinensis Bouvier, 1919; C. propinqua
De Man, 1908; C. uminensis Dang & Do, 2007, Neocaridina palmata palmata Shen,
1948; Atyopsis moluccensis De Haan, 1849 [71].

Déng chu y, nam 2020, 2021 Do va cs. d cong bd bon loai tdm nudc ngot méi
thudc ho Atyidae, C. tricincta tir tinh Tuyén Quang, Ha Giang, C. pacbo tur tinh Cao
Bang, loai C. thachlam tir hai hang dong caa VQG Clic Phuong va loai C. namdat tir
cac hang dong cua Bac Kan. Cac nghién ciu nay da tich hop phan tich phét sinh loai
dua trén trinh ty hai doan gen ty thé COI va 16S rRNA [72, 73]. Céc nghién ctu nay
cho thay day la cac loai méi, trong d6 su khéc biét di truyén gen 16S trong loai la tur
0-0,4%, su khéc biét véi cac loai khac I tir 4,1% [72]. Nghién ciru nay lan dau tién
str dung phan loai tich hgp trong dinh loai tdm Atyidae ¢ Viét Nam.

Tong hop céac nghién ctu trudge khi NCS tién hanh thyc hién luan an cho thay
khu hé tdm Atyidae cua Viét Nam c6 26 loai, bao gom: 2 loai trong nghién ctu
cua Bouvier nam 1904, 1925 la C. weberi sumatrensis va C. nilotica typica; mot
loai C. gracilirostris De Man, 1892 trong cdng b cia Nguyén Van Xuan; 19 loai
trong cong bé ciia Bang Ngoc Thanh va Ho Thanh Hai nam 2012, va 02 loai mai mo
ta nam 2020 - 2021 cua Do va cs.
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Nhu vay, ¢ Viét Nam hién tai méi c6 cac nghién ciru vé da dang thanh phan loai
tom Atyidae. Chua c6 cac nghién ciru chuyén sau vé bao ton ciing nhu phan hang bao
ton. cac dac diém sinh hoc, sinh thai hoc, pham vi phan bé, kich thudc quan thé, cac
tac dong mai truong ddi voi nhom sinh vat ndy. Vi vay, viéc tién hanh céc nghién
cttu chuy@n sau lién quan dén cac dic diém sinh hoc, sinh thai hoc va cac nghién ciu
bao ton cac loai thuoc ho tdm Atyidae tai Viét Nam 1 can thiét.

1.3. Khai quat vé thily vuc nwréc nget Viét Nam

1.3.1. Vj tri dja ly va dia hinh

Viét Nam c6 1dnh tho dai hon 1.650 km tir vi do 23°22° @én 8°27°, dién tich hon
330.991 km?, phia Bic giap Trung Qudc, phia Tay gidp Lao va Campuchia, phia
Pong, phia Nam va phia Tay Nam giap bién [74].

Dia hinh Viét Nam c6 3 kiéu dia hinh canh quan chinh 1a: ndi ddi, dong bang
chau thé va dat ven bién. Cac kiéu dia hinh canh quan nay c6 dac diém riéng & mdi
mién Béc, mién Trung va mién Nam [75].

Mién Bac Viét Nam dia hinh canh quan chu yéu 1a doi ndi, viing dat ven bién
va dong bang chi chiém khoang 30% dién tich.

Pia hinh d6i ndi mién Bac nam chia thanh 2 khu vuc chinh: Ving nii Béng Bic
nam & ta ngan séng Hong co thé coi nhu phan kéo dai cua ddy ndi vang Hoa Nam,
vling ndi Tay Bic nam & hitu ngan sdng Hong vai ddy Hoang Lién Son dugc hinh
thanh tur su kéo dai cua day Himalaia [75].

Dia hinh dong bang chau thé gém 2 viing dong bang chinh 1a ving dong bang
chéau thé séng Hong va viing déng bang Thanh - Nghé - Tinh. Dya trén co s& dia hinh
c6 thé chia thanh ba viing dong bang: Ving dong bang xen doi, viing dong bang boi
tich phu sa, viing ddng bang bdi tich tam giac chau [75].

Dia hinh canh quan ven bién: dia hinh thip xu huéng phét trién ra phia bién,
tinh chat nudce lo viing cira séng thuong cé rirng ngap man [75].

Mién trung Viét Nam: Bia hinh dic trung bai diy Truang Son chay doc bat dau
tir Bac Trung Bo trai dai dén Pong Nam Bo. Dy Trudng Son tao nén su khéc biét
vé khi hau gitra hai mién Bac va Nam, gitra suon phia Bong va suon phia Tay. Suon
Tay Truong Son thoai vé phia thung liing sdng Mé Kéng, sudon dong doc ding vé
phia bién. Hé thong song ¢ khu vuc nay ngan va déc ¢ thugng luu, ha luu chay trén
dong bang hep [75].

Mién Nam Viét Nam chii yéu la d¢ong bang dia hinh thap, dugc boi lang phu sa
ctia hé thong sdng Mé Kong va sdng Sai Gon - bong Nai. Dia hinh doi ni thap cha
yéu & Bong Nam Bo la phan kéo dai cia diy Truong Son [75].
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1.3.2. Céc logi hinh thay virc va méi quan hé dja Iy sinh vt cia thay sinh vat
nuwdéC ngot ndi dia Vigt Nam

Viét Nam c6 hé théng thuy vuc va ngudn tai nguyén nuéc mat phong phd. Do
tinh chat vé dia hinh va lugng mua nén sy phan bé cac thiyy vuc c6 sy khac nhau gitra
cac mién. Hé théng song, sudi trén 1anh thd Viét Nam kha day, da s6 cac song I6n déu
bét nguon tir bén ngoai 1anh. Cac séng & mién Bic bat ngudn tir Trung Qudc, nhu séng
Bang, sdng Ky Cuing bat ngudn tir séng Tay Giang, song Hong bat nguon tir ving ndi
Vvan Nam, Séng Pa Bat ngudn tir Trung Québc. Cac séng & mién Trung bat nguon tir
day Truong Son song ngan, c6 do doc I6n. Séng Se San, sdong Mé Kong chay tir
Campuchia vao 1anh tho Viét Nam [75].

Cac thuy vuc dang ho chia thanh 2 loai 12 hd tu nhién va hd chira nudc. Ho tu
nhién ¢ Viét Nam c6 kich thuéc nho, sé lugng khong nhiéu, phan b cha yéu & ving
ndi va cao nguyén. Ho chira nuée phan bd ¢ nhiéu vang, sb lugng ho chia gap 2,4
1an, dién tich mat nudc gap 7,3 1an ho chia ty nhién [75].

Ruong lua nudc tap trung chii yéu dong bang Bac Bo va dong bang Nam Bo.
Muyc nudce trong ruong 2 vu khoang 0,1 - 0,3 m. Myc nudc trong cac ruong bac thang
lubn chay, khong 6n dinh trong khoang 0,15 - 0,3 m [75].

Khu hé¢ thay sinh vat céc thuy vuc noi dia Viét Nam phuc tap, phu hop véi dac
tinh khi hau cua Viét Nam. Hé thuy sinh vat mién Nam Viét Nam c6 quan hé chit
ché vai véi viing An D6 M4 Lai. Khu hé thay sinh vat mién Bic, dic biét & vang nui
c6 quan hé rd rét véi thuy sinh vat vang ni Hoa Nam, thay sinh vat ving dong bang
lai c6 quan hé vai ving nhiét doi An Do - M4 Lai [76].

bang Ngoc Thanh va cs. (2002) da chia khu h¢ thuy sinh vat ra thanh 4 nhom
bao gdm: nhdm cac loai phan b rong (nhom cac loai co phan bé toan cau, trong ving
nhiét d&i va can nhiét doi), nhém céc loai nhiét déi (loai chung véi phan ving An Do
- M4 Lai), nhom cac loai 6n doi va can nhiét déi (nhdm loai c6 phan bb ¢ mién Bac
Vigt Nam, c6 céc loai chung véi phan vung Trung Hoa) va nhom céc loai dac hiru
cho Viét Nam (c6 cac loai dac hitu cho Bac Viét Nam va Nam Viét Nam) [75]. Trong
nhom thay sinh vat thanh phan loai thay sinh vat dac hitu cho Viét Nam tuong ddi
cao. Riéng mién Bac Viét Nam, s6 loai dic hitu & nhom giap xac chiém tai 90%, co
chung 20% céc loai véi Trung Quéc [76].

1.3.3. Phan vang dia ly thay sinh vdt nwéc nget ngi dia Vigt Nam

Phan bé tu nhién thay sinh vat c6 lién quan chat ché véi phan bé caa hé théng
thuy van va phan vung khi hau. bang Ngoc Thanh va cs. (2002) chia phén vung dia
ly thity sinh vat Viét Nam ra thanh 7 viing, bao gom:
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Ving ndi Bong Bac c6 mang ludi sdng sudi day dac 1a phan thuong huu cia cac
song I6n phia Bac Viét Nam: sdng Bang, song Ky Cung, cac song trong hé thong
séng Hong va hé thong song Thai Binh. Dya vao thanh phan loai két hop véi sy phan
chia h¢ thng song thi viing Bong Bac chia thanh hai khu vyc: khu Cao Bang - Lang
Son va khu Viét Bic, khu vuc nay c6 nhiéu loai thay sinh vat dic hitu [75].

Vung ndi Tay Bic, phia Bac toi Son La - Lai Chau phia Nam tgi Hoa Binh va
phia Tay tai Ninh Binh. Khu h¢ dong vat nudc ngot ¢ vung nay khong phong pha va
kém dac trung cho véi viing Bong Bic [75].

Ving dong bang Bac Bo - Bac Trung Bo ving nay kéo dai tir chau tho song
Hong téi déo Hai Van. Ving nay nam trong ving trung - ha luu séng Hong, song
Thai Binh, sdng M4, séng Ca, séng Chu. Dia hinh cua ving nay tuong ddiddi bang
phang, d6 cao 0 - 15 m so véi muc nudc bién, co phii sa mau ma, ven bién cé dat
chua man [75].

Ving nui Bac Trung Bo hay con goi la Bac Truong Son gom vang nii Nghé
An - Ha Tinh - Quang Binh kéo dai toi déo Hai Van. Khu vuc nay 1a vang nii thap,
sudn doc vé phia Tay thugc heu vyc thuong luu séng Ca, song Ngan Sau, Ngan Phé.
Khi hau khd néng, mua déng lanh it va ngan [75].

Viing Tay Nguyén la viing ndi cao ¢ phan Trung va Nam Truong Son, viing nay
c6 dia chat, dia hinh dac biét, do doc cao, thd nhudng ¢ ngudn goc ndi lua.

Ving Nam Trung Bo duoc coi la viing chuyén tiép gitra cac ving phan bé thuy
sinh vat Bic B, Bac Trung Bo, Tay Nguyén va ving dong bang Nam Bo. Ving nay
thanh phan loai vira ¢6 cac loai phia Bac vira c6 cac loai phia Nam ma rong phan b
i [75].

Viing dong bang Nam B 1a luu vyc cac song Ciru Long, Vam Co, Bong Nai. Khu
vuc nay c6 dia hinh thap, anh huéng cia cira bién, thanh phan loai phong pht [75].
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CHUONG 2. POl TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pbi twgng, thoi gian, tw ligu nghién ciu

2.2.1. Thei gian nghién cizu

Thoi gian nghién ciru: tir thang 06 nam 2020 dén thang 06 nam 2024

2.2.2. Péi twong nghién crru

Déi tuong nghién ciru 1a cac loai thudc ho tdm Atyidae (Tom riu), bo Decapoda
(Muoi chan), 16p Malacostraca (Giap xac lon), nganh Arthropoda (Chan khap), co
phan b & Viét Nam.

2.2.3. Tw ligu nghién ciru

Tu liéu nghién cau la cAc mau vat tom riu dang duoc luu giir tai Vien Sinh thai
va Tai nguyén sinh vat va duoc thu thap bo sung trong thoi gian 2020 - 2024.

Téng s6 hon 8.000 mau vat duoc thu thap tir 294 dia diém tai 50 don vi hanh
chinh cap tinh, thugc 7 phan ving dia ly sinh vat Viét Nam theo Bang Ngoc Thanh
va cs. (2002) [75]. (Hinh 2.1.)
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2.2. Phwong phap nghién cau

2.2.1. Phwong phép ké thira

Nghién cuu sinh tiép nhan, ké thira cac mau vat dugc thu thap va luu trir tai
phong Sinh thai Mai truong nudc Vién Sinh thai va Tai nguyén sinh vat. Ngoai ra,
nghién ciu nay ciing ké thira cac dan liéu diéu tra, nghién cau, thong tin khoa hoc da
cO tur trudc téi nay ¢ lién quan toi tdm Atyidae ¢ Viét Nam.

2.2.2. Phwong phép khdo sat thuc dja, thu mdu va cé dinh mau

2.2.2.1. Thiét bj khdo sat

Thiét bi str dung trong qué trinh khao sét thuc dia: Ban d6, GPS, vot thu mau,
Ethanol 70%, bt chi, nhan ghi mau, bé chup mau, lo dung mau vat, may anh.

2.2.2.2. Dja diém khao sat

Pia diém thu mau 1a c4c loai thiy vuc khac nhau nhu: song, sudi, hd, dam,
ruong, thuy vuc ¢ cac hang dong,.... Do han ché vé diéu kién nhan luc, vat lyc nghién
ctru sinh chi truc tiép khao sat va thu thap mau vat tai mot sé dia diém ¢ 12 tinh (Bang
2.1). Cac mau vat con lai dugc ké thira tai dé tai ma sé 106.05 - 2017.302 va mot s6
chuong trinh, nhiém vu khac.

Bang 2.1. Thai gian va dia diém khao sat bé sung

STT Tinh, thanh Huyén Thoi gian
1 | Bc Kan Cho I?én 24 - 29/7/2020
- Ba Bé 15 - 17/3/2024
2 | bak Lik Krong Bong 16/12/2021
3 | Hai Duong Chi Linh 11 - 12/4/2023
4 Hoa Binh Lac Son 1-3/2/2023
5 | Kién Giang Phi Quéc 27/01/2024
6 | Lam bong brc Trong 18/12/2021
7 | Ninh Binh Gia Vién 1-10/11/2021
Tan Son 28/6/2022, 30/04/2023
8 Pha Tho Thanh Son 4 - 5/9/2021
Yén Lap 4/8/2022
9 | Quang Ninh Tién Yén 13/09/2020
10 | Thanh Hoéa Thuong Xuan 20 - 25/10/2021
Bic Yén 4/3/2023
11 |SonLa Phi Yén 5/3/2023
Moc Chau 41212023
N Vin Chén 11 - 13/7/2022
12 ) venBal Luc Yén 26 - 27/5/2023
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2.2.1.3. Phurong phap thu mau va xi Iy mau

Phuong phéap thu mau: Thu miu bang bang cach suc vot lugi (kich thudc mat
ludi nhé hon 1 mm) vao nhirng dam cay thay sinh ven bo hoac dat miéng vot ngugc
dong nudc, sau d6 dung chan khuay dong nén day phia trudge miéng vot dé tom trdi vao
vot. Mdi diém thu mau thu téi da 30 ca thé.

Thoi gian thu mau: dém hoic ngay (Hinh 2.2)

Ty

Hinh 2.3. Ghi hinh sinh canh séng Hinh 2.4. Chup hinh miu vat séng

Thu thap sé liéu vé sinh thai: thdng tin vé sinh canh séng duoc chup, ghi lai tai dia
diém thu mau. Céc thdng tin vé toa do, do cao, nén day, do rong sdng sudi, toc do dong
chay, hién trang moi truong, cic tac dong cua con nguoi ciing duoc ghi lai (Hinh 2.3).

Xtr ly va bao quan mau vat: Mau vat song duoc chup anh va dinh hinh bang
Ethanol 70%. Cac mau vat sau khi duoc dinh hinh duoc bao quan bang Ethanol 70%
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trong lo dung mau kém theo nhan c6 day du cac thong tin vé toa do thu mau, ngay
thu mau, ngudi thu mau.

2.2.3. Cac phwong phap nghién cau trong phong thi nghiém

2.2.3.1. Phuwong phap phan tich dac diém hinh thai

TAt ca cac mau vat dugc dinh loai dén loai hoic giéng dua trén cac md ta hién
tai, theo tai liéu chuyén khao cuia Cai (2004) [77], Pang Ngoc Thanh va H6 Thanh
Hai (2012), cc bai bao md ta loai mai [71]. Viéc phan loai hinh thai cha yéu dya vao
co quan sinh san c6 tinh 6n dinh cao nhu hinh thai nhanh trong chan boi | con duc,
phan phu duc va phan phu trong chan boi Il con duc; va mét sé dac diém khac nhu
hinh thai chay, cong thic rang chay, do dai gai canh bén (stylocerit) va vay rau Il
(scaphocerit), cac phan phu miéng, ty 1¢ cac dot cua cang | va cang 11, s6 leong gai ¢
cac chan bo 11 - V, ty 18 giita hai d6t bung V va VI, hinh thai mép dau ngon va sb
lwong to cing dang gai cua telson va cua tam nhon nhanh ngoai chan dudi (uropodal
diaeresis), kich thugc tring. Cac bo phan nay duoc giai phau dudi kinh hién vi soi
no6i Nikon SMZ800N va chup anh lai, dong thoi tién hanh do, dém cac chi tiéu. Cac
ban vé& sau d6 duoc s hoa va xir Iy véi cac phan mém do hoa Adobe Illustrator CS2.

cephalothorax

antennule 5
antennular peduncle

maxilliped

pereiopods

cl——

Hinh 2.6. Céc chi s6 do giap dau nguc, rau va cac dét bung Caridina (Nguén:
Von Rintelen 2009 [32])
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Hinh 2.7. Chi s6 do cang 1, 2 (Nguén: Von Rintelen 2009 [32])

h merus

h dactylus
E

h carpus

-Z w dactylus| |

dactylus

n spines p3 :

n spines p5

Hinh 2.8. Chi s6 do chan bo 3, 5 (Ngudn: Von Rintelen 2009 [32])
Bang 2.2. Bang céc chi so do, dém hinh thai tdm Atyidae (Pon vi: mm)

Chi s6 do (thuat ngir

Chi s6 do (thuat ngir

STT - T . M6 ta
tieng Anh) tieng Viét)
o Tur gidp dau nguc dén
1 Carapace length D¢ dai vo dau nguc B d Lp o
hoc mat
o Tt héc mat toi cudi
2 Rostrum length Chieu dai chuy .
chuy
Rang canh trén chuy
3 Dorsal rostral teeth Ring trén chiy tinh tir héc mét dén cudi
chuy
4 Ventral rostral teeth Rang dudi chay S rang canh dudi chuy
Dorsal  rostral teeth S rang canh trén chuy
5 posterior  to  orbital | Rang sau héc mat nhung nam & phia sau
margin héc mit
. '« .. . . | Tinhtir hoc mat toi dau
6 Stylocerite Chieu dai gai cuong rau o
gai cuong rau
Khoang céch tir dot goc
7 | Antp basal Do dai cudng rau dén d6t thir 3 cia cudng

rau
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Chi s6 do (thuat ngir

Chi so do (thuat ngir

STT - X . M6 ta
tieng Anh) tieng Viét)
Antp 1, Antp 2, Antp 3, | Do dai cac @6t goc, dét | Do dai cac dbt goc, dot
8 thi 2 va dét thi 3 cua | tha 2 va dét tha 3 cua
cudng rau cudng rau
9 Abdominal somite 5, | Do dai cac dot bung 5 | Po dai cac dot bung 5
Abdominal somite 6 va 6 va 6
10 H telson Do dai dudi
11 W telson Do rong dudi Do rong dudi
Gai nhanh ngoai chéan
12 Uropodal diaeresis N J
dudi
dorsolateral spinules of
13 P Gai lung dudi telson
telson
spines at the distal end of X
14 P To dau ngon dudi
telson
Chiéu dai, chiéu ron
15 H,W chela . © e rong
cang
Chiéu dai dét ngon
16 H dactylus 1,2,3,5 © ot ng
(dactylus) 1, 2, 3,5
Chiéu dai dét ban
17 H palm 1,2
(palm) 1, 2 .
S — Tham khao Hinh 2.7
Chieu dai, rong dot ong
18 H, Wcarpus (carpus) (chan bo 1,2,
3,5
Chiéu dai, rong dbt dui
19 H, W merus (merus) (chén bo 1,2,
3,5
20 | 1 spines b3, b S6 luong gai ngon chan
p p 1 p bb 3’ 5
21 | H propodus p3, p5 Chiéu dai dét ban Tham khao Hinh 2.8
29 Length endopod of male | Chiéu dai nhanh trong
first pleopod chan boi 1 con duc
Chiéu dai phan phy
Appendix interna  of | ngon (appendix
23 endopod of male first | interna) cua nhanh

pleopod

trong chan boi 1 con
duc
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Chi s6 do (thuat ngir | Chi sé do (thuat ngir X
STT - - ) MO ta
tieng Anh) tieng Viét)
Chiéu dai, chiéu rong
24 Appendix masculina of | cia phan phu duc
male second pleopod (appendix masculine)
chan boi 2 con duc
Chiéu dai phan phuy
25 Length appendix interna | trong (appendix
of male second pleopod | interna) chan boi 2 con
duc
26 Length endopod of male | Chiéu dai nhanh trong
second pleopod chan boi 2 con duc

2.2.3.2. Phén tich sinh hoc phan ti

Phan tich sinh hoc phan tir duoc thuc hién tai Phong thi nghiém Di truyén hoc
phan tir va bao ton, Vién Sinh thai va Tai nguyén Sinh vat.

M6 co bung ciia cac mau tdm Atyidae dugc bao quan trong con 70 do ADN
tong s6 duoc tach chiét tir khoang 2 mm? md co bung bang b kit Qiagen BioSprint
96 theo quy trinh cua nha san xuat. Poan gen 16S rRNA(590bp) duoc khuéch dai
bang phan ung chudi polymerase (PCR) va duoc giai trinh tu bang cach sir dung
cap moi 16S-F-Car va 16S-R-Carl (Bang 2.3).

Bang 2.3. C4c mai sir dung trong nghién cieu quan hé di truyén cia tom Atyidae

Tén moi Trinh tw moi Nguén
16S-F-Car 5-TG CCTGTTTATCAAAAACATGTC-3' [42]
16S-R-Carl 5'-AGATAG AAACCAACCT-GGCTC-3' [42]

Viéc khuéch dai gen ty thé s& duoc thyc hién bang chu trinh nhiét (trén may
Amp Systems 9700, Eppendoft). Thé tich mdi phan tng PCR 1a 25 pl géom: 2X dém
Tag, 1,5mM MgCl, 200 pM dNTP, 1U Taq polymerase, khoang 50 - 100 ng ADN
va dung dich H20. Sau budc bién tinh ban dau 1a 3 phat & 94°C nham tach DNA
mach kép thanh mach don dung lam khuén, diéu kién chu trinh nhiét 1a 35 chu ky
bao gom: Giai doan bién tinh (Denaturing) & 94°C trong 35 gidy, giai doan gan moi
(Annealing) 50°C trong 60 giay nham gitp doan moi bat cap vai cac mach don DNA
khuén & cac dau 3’ theo nguyén tic bo sung, giai doan kéo dai (Extending) & 72°C
trong 60 gidy nham gitp cac dNTPs duoc gan két vao primer tao thanh mach don
DNA méi theo chiéu 5 - 3’ bo sung véi DNA mach khuén duéi tac dung cia DNA
polymerase va buéc kéo dai cudi cling 1a 5 phit & 72°C dé dam bao cac dau 3’ cua
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DNA soi don méi dugc kéo dai hoan toan. Cac san pham PCR duoc tinh sach bang
bo sinh pham GeneJET PCR purification Kit, theo huéng dan cua nha cung cip
(Thermoscientific, M) va giai trinh tu ca 2 chiéu. Trinh ty Nucleotide gen 16S thu
dugc dugc xir Iy bang phan mém BioEdit va Chromas-Pro, sau d6 so sanh vai cac
trinh tu sdn c6 trén Ngan hang gen qudc té (NCBI) bang tng dung Blast dé loai bo
kha niang nhiém DNA.

Khoang céach di truyén giira cac loai va trong loai duoc tinh bang mé hinh
Kimura 2-parameters (K2P) trong phan mém MEGA ver11, véi gia tri bootstrap bang
1000 lan.

Phan tich méi quan hé di truyén giira cac loai duoc thyc hién bang phuong phép
Maximum likelihood. M6 hinh tién hoa véi gia tri BIC thap nhat s& duoc lya chon
bang modun BestModel trong phan mém MEGA ver.11. Phan tich duoc thyuc hién
bing phan mém IQTREE trén hé thong IQ-TREE Web  Server
(http://igtree.cibiv.univie.ac.at/) [78].

2.2.3.3. Phuong phap xéy dung khoa dinh logi

Khoa dinh loai c4c loai tdm Atyidae o Viét Nam duogc xay dung theo kiéu ludng
phan, cac dic diém chan loai duoc xép thanh ting cip dit liéu dbi nhau [79]. Cac dic
diém st dung trong khoa phai c6 tinh 6n dinh cao, nhu hinh thai nhanh trong chan
boi | con duc, phan phu dyc va phan phu trong chan boi 1l con duc; va mot s6 dac
diém khéc nhu hinh thai chity, cong thic rang chay, do dai gai canh bén (stylocerit)
va vay rau Il (scaphocerit), cac phan phu miéng, ty & cac ddt caa cang | va cang I,
s6 luong gai & cac chan bo 111-V, ty 18 giita hai d6t bung V va VI, hinh thai mép dau
ngon va s6 luong to ctrng dang gai cua telson va cua tim nhon nhanh ngoai chan dubi
(uropodal diaeresis), kich thuac triang.

2.2.3.4. Phurong phép phan hang bdo ton va dé xuat cac bién phép bdo ton

Phan loai nhan t6 tic dong, danh gié tinh trang bao ton va dé xuat cac bién phéap
bao ton véi cac loai tbm Atyidae dugc ghi nhan ¢ Viét Nam theo huéng dan IUCN
2021 [80]. Pénh gi4 tiéu chuan va tiéu chi phan loai tdm Atyidae dya vao bo tiéu
chuan va tiéu chi IUCN céc loai duoc danh gia vao 1 trong 8 thir hang dua trén cac
tiéu chi vé muc do de doa tuyét chung nhu toc do suy thoai (rate of decline), kich
thudc quan thé (population size), pham vi phan b (area of geographic distribution),
va muc do phan tach quan thé va khu phan bé (degree of population and distribution
fragmentation). 8 tiéu chi phan hang gom:

Nhom I: Khéng (hoic chua) dugc danh gia (NE) theo céc tiéu chuan

Nhom II: Bugc danh gia

- Thiéu dan liéu (DD)
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- C6 du dan liéu c6 7 tiéu chi phan hang bao gom: it lo ngai (LC), gan bi de
doa (NT), s& nguy cap (VU), nguy cap (EN), cuc ky nguy cap (CR), da tuyét chung
ngoai tu nhién (EW), da tuyét chung (EX).

Tiéu chi phan hang

Tuyét chung (EX): Mot taxon duoc xép hang Tuyét chung khi di bang ching
cho thay ca thé cudi cung cua taxon d6 da chét. Néu da diéu tra k¥ tai cac sinh canh
d4 ting bat gap hoac duoc cho I co taxon d6 phan bé nhung khdng ghi nhan mot cé
thé nao cua taxon nay thi taxon d6 dugc xac dinh la tuyét ching. Nhiing dot diéu tra
nay phai kéo dai di mot khoang thoi gian nhat dinh tly thugc vong doi va dang song
cua taxon.

Tuyét chung ngoai tu nhién (EW): Mt taxon duoc xép hang Tuyét chiing ngoai
tir nhién khi né chi con dugc ghi nhan trong diéu kién nudi trong, nudi nhdt hoic
trong cac quan thé dugc du nhap va phat trién & bén ngoai ving phan bé trugc day
ctia n6. Mot taxon duoc xac dinh 1a tuyét ching ngoai tu nhién néu da co céc dot diéu
tra ki ludng tai cac sinh canh da ting bat gap hoic duoc cho la cé taxon d6 phan b
vao c4c thoi diém thich hop (dém ngay, mia, hang nam) & khap ving phan bo da biét
nhung khéng ghi nhan mat ca thé nao caa taxon nay. Nhiing dot diéu tra nay phai kéo
dai di mot khoang thoi gian nhat dinh tly thudc vong doi va dang séng cia taxon.

Cuc ky nguy cip (CR): Mot taxon dugc xép hang Cuc ky nguy cap néu véi cac
bang chiing hién cd cho thdy phl hop véi bat ky tiéu chuan nao tir A d&én E & muc
Cuc ky nguy cap, va vi vay taxon nay duoc coi la dang dbi mat voi nguy co tuyét
chung ngoai tu nhién & muc do cuc ky cao.

Nguy cip (EN): Mbt taxon duoc xép hang Nguy cap néu véi céc bang ching hién
c6 cho thay phl hop vai bat ky tiéu chuan nao tir A dén E & mirc Nguy cap, va vi vay
taxon nay duoc xac dinh 1a dang di mat véi nguy co tuyét chung ngoai tu nhién ¢ mirc
do rét cao.

S& nguy cap (VU): Mot taxon dugc xép hang S& nguy cap véi cac bang ching
hién c6 cho thay phl hop voi bat ky tiéu chuan nao tir A dén E & muac S& nguy cap, vi
vay taxon nay duogc xac dinh 1a dang d6i mat véi nguy co tuyét chung ngoai tu nhién
o muc do cao.

Gan bi de doa (NT): Mot taxon dugc xép hang Gan bi de doa néu theo cac tiéu
chuan danh gia chua dap tng dé xép hang Cuc ky nguy cip, Nguy cip hay S& nguy
cap vao thoi diém hién tai, nhung gan dat hoac c6 kha niang s& dap tng cac tiéu chi
dé phan hang & mot murc d6 bi de doa trong tuong lai gan.

it quan ngai (LC): Mot taxon duogc xac dinh 1a It quan ngai néu d& danh gia theo
c4c tiéu chuan nhung khong thudc cac phan hang Cuc ky nguy cap, Nguy cap, Sap
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nguy cap hay Gan bi de doa. Cac loai nay c6 sb luong cé thé phong phl hoic phan
b rong thuong nam trong muc phan hang nay.

Thiéu dan liéu (DD): Mot taxon dugc coi la Thiéu dan liéu néu khdng du tai
lieu dé truc tiép hoac gian tiép dé danh gia mac do nguy co tuyét chung caa n6 dua
trén tinh trang phan b va tinh trang quan thé. Taxon nay cé thé d& duoc nghién ctu
rat k§y vé cac dic tinh sinh hoc, nhung thiéu sé liéu chinh xac vé d6 phong pht va
pham vi phan b dia ly. Do vay, thiéu dan liéu khdng duogc coi 1a mot phan hang bi
de doa. Cac taxon dugc liét ké vao phan hang nay can c6 thém thong tin va duoc cho
rang cac nghién ciu trong tuong lai 6 thé s& xac dinh loai nay vao mot cap phan
hang nao day phi hop. Trong nhiéu truong hop, can rét can trong khi lya chon giira
déanh gia 1a Thiéu dix liéu va phan hang vao mét bac bi de doa. Néu trong truong hop
mot taxon dugc cho la dap tmg gan du tiéu chuan danh gia va thoi gian tinh tir lan ghi
nhan cudi cling cua taxon nay dd khé lau thi nén dua nd vao tinh trang bi de doa.

Chua déanh gia (NE): Chua dugc danh gia theo cac tiéu chuan.

Dién tich vang cu tri (Area of Occupancy - AOO) va pham vi phan bé (Extent
of Occurrence - EOO) cua cac loai duoc wdc tinh bang cong cu GeoCAT (Geospatial
Conservation Assessment Tool) (https://geocat.iucnredlist.org/).

Bang 2.4. Tom tit tiéu chuin danh gia va tiéu chi phan hang danh luc dé
IUCN doi véi cac bac de dea (CR, EN VA VU)

Tiéu Giai thich Tiéu chi phan hang bi de doa
chuan (Threatened Catergory) ]
danh gia Cuc ky Nguy cap | S& nguy cap
nguy cap
o Critically | Endangered| Vulnerable
Criteria
Endangered

A. Suy giam kich c& quan thé: Suy giam quan thé (tinh trong vong hon 10
nim hoic 3 thé hg) theo tiéu chuan danh gia A1-A4

Al > 90% >70% >50%
A2, A3, A4 > 80% >50% > 30%
Kich ¢& quan thé bi suy giam | Dya vao bat ky yéu té nao sau sau day:

trong qué kha théng qua quan
sat, udc tinh, suy doan, nghi
ngo khi cac nguyén nhéan gay
nén su suy giam la cé thé da
déo chiéu, da duoc hiéu rd va
d4 cham dut

Al

(a) Quan sat tryc tiép (khdng ap dung cho
tiéu chudn A3)
(b) Dya vao chi s6 phong pht phi hop véi loai
(c) Suy giam vé dién tich noi cu tri
(AQO), pham vi phan b6 (EOO) va/hoic
chat lrong sinh canh

Kich c& quan thé bi suy giam
trong qué kha thdng qua quan
sat, udc tinh, suy doan, nghi
ngo khi cac nguyén nhéan gay
nén sy suy giam 12 cé thé chua

A2

(d) Muc d6 khai thac thuc té hoac tiém
nang

(e) Do anh hudng cua loai ngoai lai, lai
tap, bénh dich, 6 nhiém, ké thii canh tranh
hoac ky sinh
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cham dt hoac chua dugc hiéu
rd hodc chua dao chiéu

Kich c& quan thé dy bao bi suy
giam trong tuong lai thdng qua
du bao, suy doan, nghi ngo sé
xay ra trong tuong lai (toi da la
100 nam)

A3

Kich ¢& quan thé bi suy giam
trong qué khir va du bao tiép tuc
suy giam trong tuong lai théng
qua quan sat, udc tinh, suy
doan, du bao hoac nghi ngo
trong khoang thoi gian tinh ca
trong quéa khir va tuong lai (toi
da la 100 nam trong tuong lai)
khi khi cac nguyén nhan gay
nén su suy giam la co thé chua
cham dut hoic chua duoc hiéu
rd hoic chua dao chiéu

Ad

B. Phan bé dia Iy theo dién tich pham vi phan bé (EOO) va/hoic dién tich
vung cw tru (AOQO)

Di¢n tich pham vi 2 2 ’
Bl ohan bé (EQO) <100 km < 5.000 km?# | <20.000 km

Di¢n tich vung cu trd 2 2 2
B2 (AOO) <10 km <500 km < 2.000 km

Va théa man it nhit 2 trong 3 diéu kién sau

(a) Bi phan manh nghiém trong hoic s6 lugng dia diém ghi nhan tuong tng 1a 1,
<5va<10

(b) Tlep tuc bi suy giam dua trén quan sat, ugc tinh, suy doan hoic du bao vé bat
ky yéu to nao sau day: (i) pham vi phan b, (i) dién tich vung cu trd, (iii) dien
tich, pham vi va/hodc chat lugng sinh canh song, (iv) sb lugng céc dia diém ghi
nhan hoc tiéu quan thé, (v) s6 luong ca thé truong thanh

(c) Bién dong rat bat thuong vé bat ky yéu td nao sau day: (i) pham vi phan bo,
(i) dién tich vung cu tra, (iii) so luong cac dia diém ghi nhan hoac ti€u quan the,
(iv) so lugng ca thé truong thanh

C. Kich ¢ quan thé nhé va suy giam

So_hrong < 250 < 2500 < 1.0000
ca thé
Va théa mén it nhat 1 trong 2 tiéu chuan C1 hogic C2
Quan sat, udc tinh, dy | Khoang 25% | 20%  trong | 10%  trong
bao rang quan thé tiép | trong 3 nam | vong 5 nam | vong 10 nam
tuc bi suy giam it nhat | hodc 1 thé hé | hoic 2 thé hé | hodc 3 thé hé
C1 (t6i da la 100 nam | (tuy thugc | (ty  thugc | (thy  thugc
trong tuong lai) khoang thoi | khoang thoi | khodng thoi
gian nao dai | gian nao dai | gian nao dai
hon) hon) hon)
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Quan sat, uéc tinh, du
bdo hoac suy doan
rang quan thé tiep tuc

2 bi suy giam va thoa
man it nhat 1 trong 3
diéu kién sau:
(i) Mbi tieu quan thé
con sé luong ca thé | <50 <250 < 1.000
(a) trudng thanh
(i) Til¢ % so lugng ca
thé truong thanh 3 moi | 90-100% | 95-100% | 100 %
quan thé con khoang
S6 hrong cé thé truong
(b) thanh bi bién dong rat
manh
D. Quan thé rat nhé va phan bé hep
D. S6
lugng ca
thé <50 <250 D1<1.000
truong
thanh
D2 Chi ap dung cho bac D2. Di¢n tich
VU va kha niang dé vling cu trd
dan dén mic de doa (AOO) < 20
cao hon ¢ bac CR hoac km? hoic s
EX trong thoi gian dia diém ghi

ngan

nhan phan bd
<5

E. Phan tich s6 lwong

Chi dau vé kha ning
tuyét ching trong tw
nhién la

> 50% trong
vong 10 nam
hoic 3 thé hé
tuy  thudc
vao khoang
thoi gian nao
dai hon (i
da la 100
nam)

> 20% trong
vong 20 nam
hoic 5 thé hé
tay  thudc
vao khoang
thoi gian nao
dai hon (z0i
da la 100
nam)

10%  trong
vong 100
nam
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CHUONG 3. KET QUA NGHIEN CcUU

3.1. Thanh phan loai va dic diém nhan dang tom Atyidae & Viét Nam

3.1.1. Thanh phdan loai tdm riu he Atyidae ¢ Vigt Nam

Qua phan tich mau vat thu duoc tai 294 dia diém (chi tiét trong phan phu luc 4)
va tong hop céc két qua nghién cau trudc day, da ghi nhan tong sé 33 loai va phan
loai tdm cua 3 gidng thudc ho Atyidae tai Vit Nam. Trong dd, c6 4 loai chua dinh
danh dugc tén khoa hoc, dang dugc dé dang loai véi nghi ngd ching 1a nhiing loai
méi cho khoa hoc.

C6 5 loai va phan loai ghi nhan dau tién & Viét Nam, bao gom: Caridina mertoni
Roux, 1911; C. peninsularis Kemp, 1918; C. serrata Stimpson, 1860; C. temasek
Choy & Ng, 1991, C. typus Edwards, 1837.

So véi cong b cia Nguyén Van Xuan nam 1999 va Bang Ngoc Thanh nam
2012, c6 4 loai khong ghi nhan lai dugc, bao gom: Atyopsis moluccensis De Haan,
1849; Caridina gracilirostris De Man, 1892, C. tonkinensis Bouvier, 1919, C. weberi
De Man, 1892 [66,71].

Bang 3.1. Danh sach thanh phan loai tdm riu he Atyidae
ghi nhan dwgc ¢ Viét Nam

STT Tén khoa hoc Synonym Ghi chu
| | Gidng Caridina
- . - . Theo
1 Caridina cantonensis Yu, | Caridina mutata Cai & hitos://www. marines
1938 Ng, 1999 .
ecies.org/)
5 Caridina caobangensis Li
& Liang, 2002
Caridina clinata  Cai,
3 Quynh & Ng, 1999
A Caridina cucphuongensis
Dang, 1980
. Caridina  excavatoides | Caridina uminensis Dang | Loai dugc tu chinh
Johnson, 1961 & Do, 2007 vé mat phan loai hoc
6 Caridina gracilipes De | Caridina  acuticaudata| Loai duoc tu chinh
Man, 1892 Dang, 1975 veé mat phén loai hoc
7 Caridina gracillima Loai dugc tu chinh
Lanchester, 1901 vé mat phan loai hoc
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STT Tén khoa hoc Synonym Ghi chu
8 Caridina gracilirostris De Loai khdng duogc ghi
Man, 1892 nhan lai
9 Caridina haivanensis Do
& Dang, 2010
10 Caridina johnsoni Cai, Ng Lf)éi dugc tu chinh
& Choy, 2007 veé mat phén loai hoc
Caridina flavilineata | Loai duoc tu chinh
Dang, 1975 vé mat phan loai hoc
1 Caridina lanceifrons Yu, ;a[r)lglr;%(\)/;etrlensw bang
1936 —
Caridina
pseudoflavilineata Do &
Dang, 2010
13 Caridina macrophora | Caridina subnilotica Lf)éi dugc tu chinh
Kemp, 1918 Dang, 1975 veé mat phan loai hoc
13 Caridina mertoni Roux, Loai ghi nhan mai
1911 cho Viét Nam
Caridina namdat Do,
14 | Dang & von Rintelen,
2021
15 Caridina nguyeni Li &
Liang, 2002
16 Caridina pacbo Do, von
Rintelen & Dang, 2020
17 Caridina peninsularis Loai ghi nhan mai
Kemp, 1918 cho Viét Nam
18 Caridina  pseudoserrata
Dang & Do, 2007
19 Caridina  rubropunctata
Dang & Do, 2007
20 Caridina serrata Loai ghi nhan mai
Stimpson, 1860 cho Viét Nam
21 Caridina temasek Choy & Loai ghi nhan mai
Ng, 1991 cho Viét Nam
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STT Tén khoa hoc Synonym Ghi chu
99 Caridina thachlam Do,
Cao, von Rintelen, 2021
23 Caridina tonkinensis Loai khong duogc ghi
Bouvier, 1919 nhan lai
24 Caridina tricincta Do, von
Rintelen & Dang, 2020
o5 Caridina typus H. Milne | Caridina exilirostris | Loai ghi nhan mgi
Edwards, 1837 Stimpson, 1860 cho Viét Nam
26 Caridina weberi De Man, Loai khong duogc ghi
1892 nhan lai
97 Caridina weberi
sumatrensis De Man, 1892
- Loai nghi la loai mai
28 | Caridinasp. 1
P cho khoa hoc
- Loai nghi la loai mai
29 | Caridina sp. 2
P cho khoa hoc
- Loai nghi la loai mai
30 | Caridina sp. 3
P cho khoa hoc
Loai nghi la loai mai
31 | Caridina sp. 4 d °
cho khoa hoc
Il | Giong Neocaridina
C. denticulata
vietnamensis Dang, 1967
. . ) 5 Loai duoc tu chinh
Neocaridina palmata | C. vietnamensis Dang | . )
32 veé mat phén loai hoc
palmata (Shen, 1948) Ngoc Thanh (1975);
Neocaridina
vietnamensis
Il | Gidng Atyopsis
Loai khdong duoc ghi
33 | Atyopsis moluccensis Jduecd

nhan lai
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Bang 3.2. S6 lweng va ti 1§ loai theo tirng giong tém thugc he tdm Atyidae
dwgc ghi nhan ¢ Viét Nam

% Loai/phan loai
STT Giong z
So lwgng Ti 1€ (%0)
1 Caridina 31 93,93
2 Neocaridina 1 3,03
3 Atyopsis 1 3,03

Nhu vay, tong s 33 loai va phan loai tdm riu d& duoc ghi nhan tai Viét Nam
thudc 3 giéng la Caridina, Neocaridina va Atyopsis. Trong d6, giéng Caridina chiém
uu thé gan nhu tuyét d6i véi 31 loai chiém 93,94%; hai giong con lai, mdi giong chi
m&i ghi nhan duoc mét loai chiém 3,03% (Bang 3.2). So sanh sb lugng loai tdm
Atyidae & Viét Nam véi mot s6 nude trong khu vuc Chau A cho thay nuéc ta ¢ so
lwong loai it hon nhiéu so véi Trung Quéc c6 147 loai [15] va Indonesia c6 64 l0ai
[25], twong dwong vai Philippines (36 loai) va cao hon vang Malaysia va Singapore
(14 l0ai), Thai Lan (15 loai) [28].

C6 15 loai méi chi ghi nhan tai Viét Nam (chiém 46,88% tong s loai), do Ia:
Caridina cucphuongensis, C. pseudoserrata, C. rubropunctata, C. clinata, C. nguyeni,
C. caobangensis, C. haivanensis, C. tricincta, C. pacbo, C. thachlam, C. namdat,
Caridina sp.1, Caridina. sp.2, Caridina sp.3, Caridina sp.4 dugc phan b chu yéu &
khu vuc Bong Bac va Dong bang Bac bo.

3.1.2. Pic diém hinh thai cac loai tom Atyidae tai Vigt Nam

3.1.2.1. Bdc diém céc loai thugc giong Caridina Edwards, 1837

bic diém nhan dang gidng Caridina Edwards, 1837: Tém c6 kich thuéc nhé.
Dét goc cna cang 11 khong co gai cong. Nhanh trong chan boi | con dyc hinh hat dau
hoac hinh cén, mat lung khéng c6 gai, phan phy trong & phia ngon mép trong.

Phan bé: Vung déi va can nhiét d6i chau A, Oceania va chau Phi [81].

Loai chuan: Caridina typus H. Milne Edwards, 1837

(1) Caridina cantonensis Yu, 1938

Caridina cantonensis Yu, 1938: 290, fig7 - 8. [Pia diém chuan: thén Qing’ao,
quan Nan’ao, tinh Quang Péng, Trung Qudc] [82].

Synonym: Caridina mutata Cai & Ng, 1999 [65].

Mau vat nghién ctu: 10 cé thé duc (CL: 3,5 - 4,1 mm), 5 ca thé cai (CL: 4,0-5
mm) thu duoc ¢ dao Cu Lao Cham, Hoi An, tinh Quang Nam, Viét Nam.

bic diém nhan dang: Chuay hoi cong xudng dudi, dai dén giira hoic cudi doan
thir hai cua cudng rau, cdng thac rang chay: (4 - 5 + 9 - 12)/(3 - 5). Gai rau dat gan
dén giira (0,4 lan chiéu dai) cua dot thir 2 cudng rau. D6t dudi co 4 cap 16ng cing dau
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ngon, 5 - 6 cap 16ng cang dang gai ¢ lung. Tam nhon nhanh ngoai chan dudi c6 18
I6ng cing. Chén bo 111 ¢ 4 - 5 to ciing dang gai & mép ngon. Chan bo V ¢o 25 - 28
to ciing dang gai & mép ngon. Nhanh trong chan boi thir nhat cua con duc ¢ phan
phu ngon vuot qua mép trén caa nhanh trong. Phan phu trong chén boi Il caa con duc
c6 chiéu dai bang 0,5 lan chiéu dai phan phu dyc.

Noi sdng: Céc sudi, lach, ngdi nho ving nai

Phan bé:

+ Viét Nam: Quang Nam (bao Cu Lao Cham, Hoi An), Lang Son (Chi Lang)

+ Trén thé gioi loai duoc tim thay & Trung Qudc (Quang Bong, Quang Tay va
Hong Koéng) [12].
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Nhan xét:

bang Ngoc Thanh va cs. (1980) tirng ghi nhan sy c6 mat cua loai C. cantonensis
& huyén Chi Lang, tinh Lang Son, gan bién gigi véi Trung Qudc [64]. Trong cac mau
vat thu dugc quanh khu vuc huyén Chi Lang, Lang Son ciing nhu céc dia diém khao
sat & mién Bac Viét Nam khong thay sy c6 mat ciia C. cantonensis. Tuy nhién, mau
vat loai C. cantonensis lai thu duoc tai dao Cu Lao Cham va khong c6 su khac biét
vé mat hinh thai so véi ban md ta ban dau ciia Yu (1938) [82] va cac m6 ta lai cua
Cai & Ng (1999) va Liang (2004), ngoai trir s6 lugng to cing dang gai trén ngon cua
chan bo thir nam it hon (25 - 28 so véi 38 - 45) [12,65]. Khoang céch di truyén gen
16S giita mau C. cantonesis thu duoc ¢ Viét Nam véi mau C. cantonesis thu duoc &
Quang Chau Trung Quéc va Hong Kong Trung Qudc (duoc cong bd trén Genbank)
12 0,37%. Véi sy tuong dong vé mat hinh thai va di truyén gitra cac mau tdm thu dugc
& CU Lao Cham, Quang Nam va cac mau C. cantonensis duoc md ta & Trung Qubc
c6 thé khang dinh cac mau nay Cu Lao Cham chinh Ia C. cantonensis.

Trong c4c nghién ctu truéc C. cantonensis chi dugc tim thay trong cac con subi,
va dya trén kich thuéc trimg, 6 thé dugc coi la loai ¢ phan bé gisi han trong dét lién
[83]. Tuy nhién, trong nghién ctu nay, loai C. cantonensis chi dugc tim thay trén dao
Cu Lao Cham xa so voi dia diém chuan, cé thé dugc du nhap vao Viét Nam cing véi
ca con tir nghé nudi ca, hoic ciing ¢6 thé c6 phan b ty nhién tai dio. Can c6 nhiing
nghién ciru sdu hon vé loai nay dé hiéu rd vé phan b va dac tinh sinh hoc sinh thai.

(2) Caridina caobangensis Li & Liang, 2002

Caridina caobangensis Li & Liang, 2002: 711; fig 3 - 4. [Dia diém chuan: Pac
B6, Ha Quang, Cao Bang, Viét Nam][67]

MAu vat nghién cau: 5 ca thé duc (CL: 3,5 - 4,0 mm), 5 ca thé cai (CL: 4,1 - 4,9
mm) mau thu & Pac Bo, Ha Quang, Cao Béng, Viét Nam

Dic diém nhan dang: Chuay ¢6 dau ngon cong xudng, dai tir gitra dot 2 dén gitra
a6t 3 cudng rau, cong thic rang chity (9 - 11 + 5 - 6)/(2 - 4). Gai rau vuot quéa dét |
cudng rau. Chan bo 111 ¢6 3 ¢6 6 gai & mép ngon, ngdn chan bo V ¢ 39 - 42 gai &
mép ngdn. Chan boi | cia con duc c6 phan phu trong c6 dang hinh 14 thuong la gap
lai. Chan boi 1l caa con duc c6 phan phu trong dai xap xi phan phu duc [67].

Noi séng: Cac sudi nho ving ndi, nuéc sach véi nén day da, soi.

Phan b:

+ Viét Nam: Cao Bang (Ha Quang, Quang Yén, Phuc Hoa), Phu Tho (VQG
Xuén Son) [67, 84].

+ Trén thé gigi: Méi chi ghi nhan duoc ¢ Viét Nam
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Nhan xét:

Li va Liang (2002) lan dau ghi nhan loai nay & Ha Quang Cao Bang [67]. Nam
2016, Nguyén Thanh Son va cs. d4 ghi nhan loai nay ¢ cac sudi tai Vuon Quéc gia
Xuan Son cua tinh Phii Tho [84], tuy nhién khdng c6 md ta cu thé vé hinh thai. Nghién
ctu sinh ciing tién hanh thu mau tai khu vuc VQG Xuan Son tinh Phi Tho va khdng
phat hién loai C. caobangensis trong cac mau thu dugc. Cac mau thu dugc tai VQG
Xuan Son cd 1 loai c6 hinh thai phan giap dau nguc gan tuong ty C. caobangensis
nhung c6 nhitng khéc biét & nhanh trong phan phu chan boi | con duc va phan phu
dyc cua chan boi Il con duc. Cac dit liéu vé mat sinh hoc phan tir ciing cho thay su
khac biét gitra loai nay va C. caobangensis, khoang céch di truyén gen 16S giita 2
loai nay 1a 8,0%. Két qua ciia nghién ctru nay cho thay viéc C. caobangensis c6 phan
b6 tai VQG Xuén Son con nghi van va can kiém tra thém.
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(3) Caridina clinata Cai, Quynh & Ng, 1999

Caridina clinata Cai, Quynh & Ng, 1999: 531; fig 1 - 2. [Pia diém chuan:
muong ¢ Vudn Québc gia Clic Phuong, Ninh Binh, Viét Nam] [85].

Mau vat nghién ctu: 5 ¢4 thé duc (CL: 2,8 - 3,5 mm), 5 ca thé cai (CL: 3,7 - 4,3
mm) thu & Cdc Phuong, Ninh Binh. 5 ¢4 thé duc (CL: 2,8 - 3,6 mm), 5 cé thé cai (CL:
3,6 - 4,1mm) & Nho Quan, Ninh Binh. 5 c4 thé duc (CL: 2,9 - 3,4 mm), 5 ca thé céi
(CL: 3,8 - 4,3 mm) & Kim Bang, Ha Nam. 5 c4 thé duc (CL: 2,8 - 3,7 mm), 5 ca thé
cai (CL: 3,5 - 4,2 mm) ¢ Cat Ba, Hai Phong. 5 ca thé duc (CL: 2,6 - 3,8 mm), 5 ca
thé cai (CL: 3,6 - 4,4 mm) & Tan Son, Phi Tho. 5 ¢4 thé duc (CL: 2,6 - 3,3 mm), 5 ¢
thé cai (CL: 3,4 - 4,1 mm) & Yén Lap, Phi Tho.

Pic diém nhan dang: Loai ¢d cac soc ngang trén than, chily ngan cé cong thic
rang chay (9 - 16 + 3 - 5)/(3 - 4), chiéu dai chily dat ti ngon d6t cudng rau I. Pau
ngon dbt dudi c6 5 dbi to. TAm nhon nhanh ngoai chan dudi c6 14 - 17 gai. Gai rau
dai téi cudi cudng rau 1. Chan bo 111 ¢ 5 gai & ngdn, chan bo V c6 42 - 49 gai. Chan
boi | con dyc ¢6 nhanh trong hinh hat ¢au phan phu trong vuot qua dau nhanh trong.
Chan boi Il ¢6 phan phu duc hinh que, phan phu trong hinh ngon tay dai bang 0,78
chiéu dai phan phu dyc.

Noi séng: Cac subi nho trong rimg, nudc sach véi nén day soi, da va cat.

Phan bo:

+ Viét Nam: Ninh Binh (Cuc Phuong, Nho Quan), Ha Nam (Kim Bang), Hai
Duong (Chi Linh), Hai Phong (Cét Ba), Phi Tho (Tan Son, Yén Lap)

+ Trén thé gioi: Méi chi dugc ghi nhan & Viét Nam

Nhan xét:

Cac mau vat thu dugc cd dac diém hinh thai phi hop véi mé ta cua Cai va cs.
(1999) [85].

Loai Caridina clinata Cai, Quynh & Ng, 1999 c6 céng thuc mang khac véi cong
thic mang thuong thay ¢ céc loai thudc giéng Caridina. Cong thuc mang cua
Caridina clinata giéng véi céac loai thugc giéng Paracaridina Liang, Guo & Tang
(1999), cu thé: c6 5 ddi mang phét trién, 2 d6i mang & chan ham 3 suy giam, mot doi
mang & chan ham 1 phéat trién, khdng c6 mang ¢ d6i chan bo 1, cac nhanh bén hinh
mac phat trién & chan ham tha 111 va 1V [86]. Tuy nhién, theo von Rintelen va cs.
(2008), Do va cs. (2021) cac dic diém nay khong chi co & cac loai Paracaridina
[73,87]. Vi vay, trong nghién ctru nay van xép C. clinata vao gidéng Caridina.
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Hinh 3.3. So @ phan bé cia loai Caridina clinata Cai, Quynh & Ng, 1999
(4) Caridina cucphuongensis Dang, 1980
Caridina serrata cucphuongensis Dang, 1980: 404 - 405; hinh 230. [Pia diém
chuan: sudi & Cdc Phuong, Ninh Binh, Viét Nam] [64].

\Wn_"':j s ., . ., 577 s "‘;
Hinh 3.4. Anh chup loai Caridina cucphuongensis Dang, 1980
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Mau vat nghién ciu: 5 ¢4 thé duc (CL: 3 - 4,1 mm), 5 cé thé céi (CL: 4,2 - 5,3 mm)
thu & Cdc Phuong, Ninh Binh.

Pic diém nhan dang: Chuy thang, manh cong thic rang chay (0 -3 +2 - 7)/(0 - 2),
stylocerite dai toi goc dét rau thir 2. DSt dudi ¢6 4 - 5 cap to cing ¢ lung, dau ngon
c6 3 - 4 cap to cang dang gai. TAm nhon nhanh ngoai chan dudi c6 18 - 21 to cting
dang gai. Chan bo 111, d6t ngén c6 1 vubt 16n va 5 - 6 to cieng dang gai & mép. Chan
bo V cb 42 - 52 to & mép ngdn. Nhanh trong chén boi I cia con duc hinh chir nhat,
phan phu ngon vuot qua mép trén ctia nhanh trong khoang 0,4 chiéu dai cia n6. Phan
phu trong cua chan boi |1 ciia con duc hep nho, dat téi 0,4 1an chiéu dai phan phuy duc.

102°00°E 105°00°E 108°0'0"E 111°00°E 114°0'0°E

N

i

TRUNG QUOC

21°0'0°N
21°0'0°N

18"0'0"N
18°0'0"N

i LAO L

THAI LAN

15°0'0°N
15°0'0°N

CAM PU CHIA

12°0'0"N

9'0'0"N

0 875

175

350

525

102°00E

105°0°0"E

108°0'0"E

111°0'0"E

114°00°E

12°0'0°N

9'0'0"N

Ghi chi: @ Pia diém c6 ghi nhdn si phan bé cua loai
Hinh 3.5. So' @6 phan bé cia loai Caridina cucphuongensis Dang, 1980
Noi sdng: Céc sudi nho trong rimng, nudc sach vai nén day soi, da va cét.
Phan b (Hinh 3.5):
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+ Viét Nam: Ninh Binh (Cdc Phuong)

+ Trén thé gisi: Méi chi dugc ghi nhan ¢ Viét Nam

Nhan xét:

Twong ty Caridina clinata, loai C. cucphuongensis c6 cong thic mang giéng
véi céc loai Paracaridina Liang, Guo & Tang, 1999, cu thé: ¢6 5 d6i mang phat trién,
2 d6i mang ¢ chan ham |11 suy giam, 1 d6i mang & chan ham II phat trién, khong c6
mang & d6i chan bo I, cac nhanh bén hinh moc phat trién & chan ham tha 11, 1V va
chan bo I [86].

Loai Caridina cucphuongensis giéng loai C. clinata Cai, Quynh & Ng, 1999, &
céc dac diém: chay ngan va hinh dang nhanh trong chan boi | con dyc. Tuy nhién c6
thé phan biét 2 loai nay ¢ dac diém: cong thic rang chay 1A 1 -3 +5 - 7/0 - 2 50 voi
2 -5+ 10-10/2 - 5, gai rau dai téi dau dbt 2 cudng rau tha 1 so voi khong dai qua
cudi dot gbe cudng rau thir 1; phan phuy trong chan boi 11 cua con duc dat t6i 0,4 1an
chiéu dai phan phu duc so véi 0,8 lan chiéu dai phan phu duc va tam nhon nhanh
ngoai chan dudi co 18 - 21 gai so vai 14 - 17 gai. So sanh khoang cach di truyén gen
16S giira 2 loai C. cucphuongensis va C. clinata la 4,5%, diéu nay ciing cing c6 thém
nhan dinh nhan dinh v& mat hinh thai, 2 loai nay 1a 2 loai tach biét. So do quan hé
phét sinh ciing chi rd hai loai thugc vé hai nhanh tach biét nhau rd rang.

(5) Caridina excavatoides Johnson, 1961

Caridina excavatoides Johnson, 1961: 127, fig 3 - 13 [Pia diém chuan: Kedah,
Malaysia] [26].

Synonym: Caridina uminensis Dang & Do, 2007: 6 - 8, cac hinh 5 - 6. [Dia
diém chuan: Vuon Qudc gia U Minh Thugng, Kién Giang, Viét Nam] [68].

MAu vat nghién ciu: 5 ca thé duc (CL: 2,9 - 3,4 mm), 5 ¢4 thé cai (CL: 3,5 - 4 mm)
thu dugc & Kién Giang (U Minh Thuong), 5 ¢4 thé duc (CL: 3,0 - 3,5 mm), 5 ca thé
cai (CL: 3,5 - 3,9 mm) thu duogc & An Giang (An Pha).

Pic diém nhan dang: Chily dai bang cubng rau, dau chay cong. Gai rau dai gan
bang ddt gdc cudng rau. Cong thic rang chay (11 + 4)/4. Ngon chan bo 111 ¢6 6 - 8
gai, ngon chan bo V c6 60 gai. Pudi c6 3 ddi to d6i ngoai cuing dai nhat. Tam nhon
nhanh ngoai chan dudi cd 12 - 13 gai. Co gai trudc go hau mon, kich thudc tring
0,78 x 0,48 mm.

Noi séng: Céc song, kénh, rach, ho viing dat thap.

Phan bo:

+ Viét Nam: An Giang (An Phu), Kién Giang (U Minh Thuong).

+ Trén thé gisi: Indonesia (Sumatra) va ban dao Malaysia [88].
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Nhan xét:

Dic diém hinh thai cuia mau vat phi hop voi mo ta loai giong md ta Caridina
excavatoides Johnson, 1961 [89].

Cac mau vat cua loai C. uminensis cia Piang Ngoc Thanh va B4 Vin Ta (2007)
thu thap duoc tir dia diém chuan hoan toan gidng vai md ta vé loai C. excavatoides.
Do d6 c6 thé cho rang loai C. uminensis la synonym cua C. excavatoides. Loai nay
c6 dac diém l1a dét bung VI map hon, nho hon 0,6 1an so véi chiéu dai giap dau nguc,
dai bang 1,8 lan so véi chiéu dai dot bung V; nhanh trong chan boi | ciia con duc
thon, dai gap 2,7 1an so véi chiéu rong; trang c6 kich thuéc nhé 0,60 - 0,78 x 0,40 -
0,48 mm [68]. Vé mit di truyén gitra loai duoc xéac dinh 1a C. excavatoides ¢ Viét
Nam va cua C. excavatoides ctia Thai Lan ¢ khoang cach di truyén (16S) 1a 0,28%,
phU hop véi nhan dinh vé mat hinh théi.
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(6) Caridina gracilipes De Man, 1892

Caridina Wyckii var. gracilipes De Man, 1892: 387; fig 29¢ - k [DPia diém
chuan: séng Maros; Makassar; sudi ¢ Balangnipa; Palima séng Tjenrana; Pampanua
(Celebes); Saleyer, tir song Bonea] [23].

Synonym: Caridina nilotica var. bengalensis - De Man (1908): 265; cac fig 6 -
6b [Dia diém chuan: Cang Canning va Dhappa, Calcutta] [90].

Caridina acuticaudata Dang, 1975: 70, hinh 4. [Pia diém chuan: séng B6i, Hoa
Binh, Viét Nam] [63]; Bang Ngoc Thanh va cs. (1980): 407 - 409, hinh 232 [64];
Ding Ngoc Thanh & Ho Thanh Hai (2012): 137 - 140, hinh 47 [71].

MAu vat nghién ciu: M&i dia diém (Chi tiét trong phu luc) 5 ¢4 thé duc (CL: 3,2
- 3,9 mm), 5 ca thé cai (CL: 3,8 - 5,1 mm).

bic diém nhan dang: Chuay dai hinh kiém, héch Ién; mép trén 16 - 27 (1 - 3),
mép dudi c6 11 - 15 rang. Bt dudi c6 3 cap gai & ngon va 4 cap gai lung. Nhanh
nhon chan dudi 8 - 9 gai. Ngon chén bo 111 cd 7 - 8 gai, ngon chan bo V co6 40 - 50
gai. Chan boi | con duc khong c6 phan phy trong. Chan boi Il con duc ¢6 phan phu
trong dai bang 1/2 phan phy dyc. Trang nho ¢ duong kinh 0,46 x 0,30 mm.

Noi séng: Cac song va hd ¢ ving dét thap, bao gom cira song.

Phan bd:

+ O Viét Nam, loai c6 phan bé rong tai & ca mién bac va mién nam Viét Nam.

+ Trén thé gigi: Trung Qubc (An Huy, Phic Kién, Quang Bong, Ho Bac, Ho
Nam, Giang Tay, Chiét Giang); Indonesia (Papua, Sulawesi); Malaysia (Sarawak);
Philippines; Singapore [27].

Nhan xét: Pic diém hinh thai mau vat thu thap dugc phi hop véi mé ta cua cia
De Man vé loai Caridina wyckii var gracilipes [23].

Ding Ngoc Thanh (1975) mé ta loai C. acuticaudata Dang, 1975 chu yéu dua trén
sw VAng mat caa phan phy trong & nhanh trong chan boi | con duc, loai C. acuticaudata
cling duoc dé cap dén céc cong b cua tac gia va cong su sau nay [64,69,91]. Ping
Ngoc Thanh va H6 Thanh Hai (2012) d4 nhan xét rang loai nay la loai dic hitu & mién
Bic Viét Nam, trong luu vuc sdng Hong [71]. Tuy nhién, dua trén mo ta cua cac tac
gia nay va phan tich mau vat thu dugc & nhiéu dia diém cua Viét Nam, c6 thé xac
dinh rang C. acuticaudata chinh 1a C. gracilipes De Man, 1892. Nhiing loai c6 nhiéu
tring véi kich thudc nho (duong kinh 0,5 mm) thuong 1a dang di cu séng bién, mot
dang vong doi séng gitta ving nudc ngot va nudc man, pho bién ¢ tdm Caridea nudc
ngot nhiét déi va can nhiét dgi. Trong do6, tdm trugng thanh song, sinh san va dé ra
cac phdi c6 kich thudc nho trong nuéc ngot nhung co thoi gian phat trién au tring
kéo dai trong nudc bién [31] va phan b rong réi. Loai nay cé phan b rong réi ¢ cac
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nuéc chau A nhu Trung Quéc, Indonesia, Malaysia, Philippines va Singapore [27].
Phan tich di truyén duya trén doan gen 16S, cac mau C. gracilipes thu dugc ¢ Viét
Nam véi mau thu duoc & Sulaweisi Indonesia (dugc cong b trén Genbank) tao thanh
mot nhanh riéng biét (Hinh 3.48).
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Ghi chi: ® bja diém c6 ghi nhdn s phan bé cua loai
Hinh 3.7. So' @6 phan bé cua loai Caridina gracilipes De Man, 1892 tai Viét Nam
(7) Caridina gracillima Lanchester, 1901
Caridina gracillima Lanchester, 1901: 560, fig 1. [Dia diém chuan: ho bén
trong ciia Tale Sap, mién Nam Thai Lan] [92].
MAu vat nghién cau: 5 ¢ thé duc (CL: 2,9 - 3,8 mm), 5 ca thé cai (CL: 3,8 -
4,5 mm) thu & Quang Ninh (Tién Yén), (CL: 2,8 - 3,8 mm), 5 c4 thé cai (CL: 3,6 -
4,3 mm) thu ¢ Ninh Binh (Bén Dé), (CL: 3,0 - 3,7 mm), 5 ca thé cai (CL: 3,9 - 4,6
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mm) thu & Binh Quéan (Pdng Nai), (CL: 2,8 - 3,7 mm), 5 cé thé cai (CL: 3,5 - 4,4
mm) thu & An Giang (An Phu).
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Ghi chi: ® bja diém c6 ghi nhdn sw phan bé cua loai
Hinh 3.8. So' @0 phan bd ciia loai Caridina gracillima Lanchester, 1901

Pic diém nhan dang: Chuy cé dau ché doi, héch Ién, dai vuot quéa vay rau,
mép trén 6 - 9 rang, mép dudi 17 - 23 ring. Gai rau dai bang 0,8 1an doan gbc cudng
rau 1. D4t dudi co 3 cap gai o dau va 5 cap gai ¢ lung. Khong c6 gai go hau mon.
Ngon chan bo 111 c6 6 - 8 gai, ngon chan bo V co6 32 - 49 to gai. Chan boi | con duc
c6 nhénh trong dai bang 0,2 1an nhanh ngoai, khéng ¢ phan phu trong. Kich thudc
trang 0,75 x 0,48 mm.

Noi séng: Séng, sudi va hd ving dat thap.

Phan bé:

+ O Viét Nam: Quang Ninh (Tién Yén), Ninh Binh (Bén Dé), Quang Tri (Gio
Linh), Binh Quéan (Pdng Nai), An Giang (An Phu), Kién Giang (Kién Luong).

+ Trén thé giGi: Thai Lan [93] va ban dao Ma Lai [27].
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Nhan xét:

Dic diém hinh thai cia mau vat phu hop voi mé ta loai Caridina gracillima
Lanchester, 1901 [92].

Loai Caridina gracillima c6 nhiéu dac diém giong véi loai C. gracilirostris
nhu: Chay rat dai, xuot xa ria cua vay rau; phan dot ng caa cang | ngan va khong co
phan phu trong chan boi | caa con dyc [92]. Tuy nhién, c6 thé phan biét loai hai loai
nay ¢ céc dac diém: kich thudc trang C. gracillima 16n hon ( 0,75 x 0,48 mm so Véi
0,40 x 0,25 mm) va khong cd gai so véi ¢d gai trudc go hau mon) [27, 71]. Nguyén
Vian Xuan (1999) ciing d4 ghi nhan loai nay tir mién Nam Viét Nam [66]. Cay phat
sinh quan hé di truyén duya trén gen 16S, ciing cho thiy cac mau C. gracillima thu
dugc & Viét Nam véi mau thu dugc & Malaysia (dugc cong bd trén Genbank) tao
thanh mot nhanh riéng biét (Hinh 3.48).

(8) Caridina gracilirostris De Man, 1892

Caridina gracilirostris De Man, 1892: 399, fig 31a - 31c. [Pia diém chuan:
séng gan Maros, Sulawesi (Celebes), Indonesia] [23].

MAu vat nghién ciu: trong cac mau vat nghién ctu sinh thu duoc va ké thira
khong co loai C. gracilirostris.

bic diém nhan dang: Theo Bang Ngoc Thanh va Ho Thanh Hai (2012), loai
c6 chuy cong Ién & giita chay, dai vuot qua dau vay rau I; rang trén chuy it 6 - 9 rang,
moc cach xa nhau. Bt dudi co 3 dbi to. C6 gai trugc go hau mén [71].

Noi séng: Séng, sudi va ho ving dat thap [71].

Phan bo:

+ O Viét Nam: Ninh Binh, Nam Binh, Quang Tri, Quang Binh, U Minh
Thuong [71].

+ Trén thé gioi: Campuchia; Fiji; AnDo; Indonesia (Kalimantan, Lesser Sunda
island, Papua, Sulawesi, Sumatera); Nhat Ban; Madagascar; Malaysia (Peninsular
Malaysia, Sarawak); Palau; Philippines; Singapore; Dai Loan; Thai Lan [71].

Nhan xét:

bing Ngoc Thanh va B4 Van Ta (2007), Bang Ngoc Thanh va H6 Thanh
Hai (2012) ghi nhan C. gracilirostris & Viét Nam. So sanh mo ta vé loai nay giira
c4c tac gia trén voi Cai & Ng (2007), quan thé Viét Nam c6 kich thudc triing 16n
hon (0,80 x 0,5 - 0,55 mm so v&i 0,40 x 0,25 mm) va su Xuat hién cua gai trude go
hau mén 1a khéng 6n dinh (c6 hoac khong cé so véi c6) [71, 91]. Nhiing dac diém
ctia C. gracilirostris dugc mo ta bdi Diang Ngoc Thanh va D6 Vin T (2007), Bing
Ngoc Thanh va H6 Thanh Hai (2012) giong véi C. gracillima Lanchester, 1901 [68,
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71, 92], nhu vay rét c6 thé C. gracilirostris trong mo ta cua cac tac gia Viét Nam la
su tron 1an cua hai loai nay.

(9) Caridina haivanensis Do & Dang, 2010

Caridina haivanensis Do & Dang, 2010: 29 - 31, céc hinh 1 - 2. [Pia diém
chuan: déo Hai Van, Thira Thién Hugé, Viét Nam] [70].

MAu vat nghién cau: 5 cé thé duc (CL: 3,5 - 5,7 mm), 5 ca thé cai (CL: 3,7 -
6,9 mm) mau thu ¢ déo Hai Van, Thira Thién Hué, Viét Nam.
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Ghi chi: ® bja diém c6 ghi nhdn su phan bé cia loai
Hinh 3.9. So @ phan bd ciia loai Caridina haivanensis Do & Dang, 2010

Pic diém nhan dang: Chay ngin dai téi cubi dét 1 cubng rau, céng thic rang
chay (0 -3+ 0)/(0 - 1). Gai rau dai gan tgi cudi dbt 1 cuéng rau. Chan bo 111 ¢6 6 gai
& ngon, chan bo V ¢6 30 - 40 gai. Phan phu ngon chan boi | con duc dai qua nhanh
trong. Phan phu trong chan boi Il ctia con duc nho, manh dai xap xi 1/2 phan phu
duc. Trung co kich thudc lon.

Noi song: Céc sudi nho trong rirng, nudc sach, nén day da, soi, cat.

Phan bé:
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+ O Viét Nam: Thira Thién Hué (déo Hai Van)

+ Trén thé gigi: Chi méi ghi nhan & Viét Nam.

Nhan xét:

Dic diém hinh thai cia mau vat phi hop véi mo ta loai Caridina haivanensis
ctia tac gia DS van Ta va Bang Ngoc Thanh (2010) [70]. Vé mat di truyén gitra loai
C. haivanensis vai loai C. clinata c6 quan hé kha gan giii véi khoang cach di truyén
gen 16S 1a 2,6%, tuy nhién vé mat hinh thai hai loai nay c6 sy khac nhau rat 16n &
hinh dang chiy, cong thiic rang chay va hinh dang phan phu duc chan boi | con duc.
So d6 quan hé di truyén ciing cho thay day Ia hai loai doc lap nam trén cac nhanh tach
biét nhau.

(10) Caridina johnsoni Cai, Ng & Choy, 2007

Caridina johnsoni Cai, Ng & Choy, 2007: 301; cac hinh 15 - 16. [Pia diém
chuan: Hb chtra nuéc Lower Peirce, nhanh phia bac Singapore] [94].

Mau vat nghién ciru: Mdi dia diém (Chi tiét trong phu luc) 5 ca thé duc (CL:
2,5 - 2,9 mm), 5 ca thé cai (CL: 3,0 - 3,6 mm).

Dic diém nhan dang: Chuy cong hinh chitr S, dai khong qua dét 2 cubng rau, gai
rau dai téi 0,8 1an dét gbe cudng rau. Cong thic rang chay (3 - 4 + 10 - 17)/(0 - 4), go
hau mén khong ¢ gai, c6 ca thé c6 gai. Ngon chan bo 111 ¢6 1 méng va 6 - 7 gai, ngon
chan bo V ¢6 55 - 69 gai, tim nhon nhanh ngoai chan dudi ¢ 11 - 13 gai. Kich thudc
trang ¢o 0,61 x 0,43 mm.

Noi séng: Cac ho, séng, sudi cac cling dat thap.

Phan bo:

+ O Viét Nam: Quang Nam (Hoi An), H6 Chi Minh (Hoc Mén, séng Sai Gon),
An Giang (Tri T6n), Bong Nai (Binh Quan), Kién Giang (Giang Thanh, Kién Luong).

+ Trén thé gioi: Indonesia (Kalimantan); Malaysia (Peninsular); Singapore;
Thai Lan.

Nhan xét:

Dic diém hinh thai mau vat nghién ciu ph hop véi md ta loai C. johnsoni cia
Cai, Ng & Choy (2007) [94].

Ping Ngoc Thanh va Ho Thanh Hai (2012) c6 mé ta loai C. propinqua, c6
nhiéu dac diém vé chuy, cong thic rang chiy, gai rau, cac ngon va ty 18 teong doi
giong véi C. propingua trong mo ta cia De Man (1908) va C. johnsoni Cai, Ng &
Choy, 2007 [94] [90]. Tuy nhién, trong md ta cia Pang Ngoc Thanh va H6 Thanh
Hai C. propinqua co kich thuéc tring la 0,65 - 0,7 x 0,4 - 0,45 mm va ty ¢ dai/rong
ctia d6t ong chan bo thir 2 1a 5,8 khac véi mo ta loai C. propinqua cua Cai va cs.
(2007) l1an luot 12 0,38 - 0,54 x 0,25 - 0,3 mm va 6,4 - 7,9 dic diém nay lai giéng
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v6i md ta loai C. johnsoni 1an luot 12 0,6 x 0,4 mm va 6,0 [94]. Tir cAc mau vt thu
thap dugc va tir md ta ciia Bang Ngoc Thanh va Ho Thanh Hai (2012) ¢d thé xéac dinh
rang C. propinqua trong md ta cua Bang Ngoc Thanh va H6 Thanh Hai 1a C. johnsoni
Cai, Ng & Choy, 2007. So véi mé ta ban dau, nhitng mau vat dugc xac dinh 1a
C. johnsoni tir Viét Nam ddi khi ciing c6 gai trugc go hau mon. Vé mat di truyén
cling cho thay cac mau C. johnsoni khong phai 1a C. propinqua véi khoang cach di
truyén gen 16S véi véi mau C. propinqua thu duoc & Sri Lan ka (miu duoc cong bd
trén Genbank) la 15,8%. So do quan hé phat sinh cho thay loai C. Propinqua nam
trén nhanh doc lap voi loai C. johnsoni.
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(11) Caridina lanceifrons Yu, 1936

Caridina lanceifrons Yu, 1936: 89, fig 4 - 7. [Pia diém chuan: Gan ngon hai
dang & Haikiu-sche Yu 1936; Dia diém chuan méi: ho gan thanh phé Qiongshan,
Haikou, Hai Nam, Trung Qudc (chi dinh boi Cai, 2014] [95, 96].

Synonym:

Caridina flavilineata Dang, 1975: 70 - 71, hinh 5. [Pia diém chuan: Nam Ha,
mién Bac Viét Nam] [63].

Caridina vietriensis Dang & Do, 2007: 9 - 10, c4c hinh 7 - 8. [Dia diém chuan:
Viét Tri, Pht Tho, Viét Nam] [68].

Caridina pseudoflavilineata Do & Dang, 2010: 31 - 34, c&c hinh. 3 - 4. [Dia
diém chuan: déo Hai Van, Thira Thién Hué, Viét Nam] [70].

Mau vt nghién ctu: Mdi dia diém 5 ca thé duc (CL: 3 - 4,9 mm), 5 ¢4 thé céi
(CL: 3,6 - 5,6 mm) (Chi tiét trong phu luc).

Pic diém nhan dang: Chuy thang, dai gan bang hoac vuot ra ngoai phan cubi
ctia cudng rau, dai bang 0,6 1an chiéu dai giap dau nguc. Gai cudng rau dai bang 0,72
lan chiéu dai cua ddt goc cudng rau. Nhanh trong chan boi | ca thé duc bang 0,4 lan
nhanh ngoai. Phan phu dyc caa chan boi 1l ca thé duc dat t6i khoang 0,58 chiéu dai
nhéanh trong, phan phu trong & khoang giira phan phu duc, manh, nho.

Noi séng: CAc séng, sudi viing ndi va dong bang, d6i khi bat gap ¢ ving cira song.

Phan bé:

+ O Viét Nam: loai nay phan b rong rai & mién Bac Viét Nam (tir tinh Quang
Nam tro ra).

+ Trén thé gisi: Trung Quéc (Phtc Kién, Quang Pong, Quang Tay, Hai Nam,
Hb Nam), Théi Lan. [65, 96 - 98].

Nhan xét:

Pic diém hinh thai ciia cac mau vat nghién ciu phi hop voi md ta hinh théi
loai Caradina lanceifrons Yu, 1936, va m0 ta lai caa Liang (2004) va Cai (2014) vdi
[12, 82, 96].

Theo Li va Liang (2002), Caridina flavilineata Dang, 1975 la synonym cua
Caridina lanceifrons Yu (1936) [99]. Biang Ngoc Thanh va Bé Van Tu (2008) va
Ping Ngoc Thanh va H6 Thanh Hai (2012) nhan xét rang mac du C. flavilineata rat
gidng voi C. lanceifrons, nhung ching c6 thé phan biét bang mat s6 dac diém nhu
mau sic co thé, kich thudc tring, phan phu duc, phan phu trong va chay [69, 71].
Qua kiém tra rat nhiéu mau vat cua loai C. flavilineata dugc thu thap tir nhiéu noi &
mién Bac Viét Nam, bao gom ca nhiing khu vuc cua dia diém chuan (Ha Nam, Nam
Dinh), cho thay thay rang mau xanh sim hoac den trén toan co thé, dac biét dai mau
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vang chay doc séng lung, chi xuat hién ¢ nhiing ca thé cai va khong o6n dinh & moi
quan thé; kich thudc tring giéng vai C. lanceifrons (0,9 - 0,95 x 0,5 - 0,6 so v&i 0,84
- 0,9 x 0,56 - 0,62), phan phu dyc, phan phu trong va chuy khong thé hién su khac
biét I6n. Sau khi kiém tra nhiéu mau vat tir Viét Nam, Liang (2004) ciing nhan xét
rang khong c6 su khéc biét giira hai loai nay [12].
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Ghi chi: ® bja diém c6 ghi nhan sy phan bé cia loai
Hinh 3.11. So 6 phan bé loai C. lanceifrons Yu, 1936 & Viét Nam

C. lanceifrons rat pho bién & Nam Trung Quéc, dic biét 1a & Hai Nam, Quang
Pong, Quang Tay va c6 thé ca Phic Kién [12]. O sdng Long Chéau chay vao mién
Bac Viét Nam, loai nay rat nhiéu. Do d6, nd c6 thé di chuyén 1én cac sdng sudi va phan
b rong khap mién Bac Viét Nam. Duya trén cac mau vat thu thap duoc tir nhiéu dia diém
& Viét Nam, mo ta ciia Bang Ngoc Thanh (1975) va Yu (1936) va két qua phan tich vé
mat sinh hoc phén tir, d& ching minh nhan dinh cua Li va Liang (2002), Liang (2004) va
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Cai (2014) rang C. flavilineata Dang, 1975 la synonym cua C. lanceifrons Yu, 1936 [12,
96, 99].

Ding Ngoc Thanh va B4 Van T (2007) ¢4 mo ta Caridina vietriensis tir Bac
Viét Nam. Theo cac tac gia nay, loai nay khac vai C. flavilineata & cac dac diém cua
chay, nhanh trong chan boi | ciia con duc va mau sac co thé. Tuy nhién, cac tac gia
nay da khong chi ra nhiing diém khac biét mot cach rd rang va ciing khdng so séanh
C. vietriensis vai C. lanceifrons [68]. Dya trén cac mo ta cua Bang Ngoc Thanh va
P Van Tu (2007) va kiém tra cac mau vat duoc thu thap tir tinh Pha Tho, dia diém
chuan cua loai va cac khu vyc xung quanh, ¢ thé coi C. vietriensis nhu 1a synonym
cua C. lanceifrons.

Do Vin T va Ding Ngoc Thanh (2010) ciing md ta loai C. pseudoflavilineata
Do & Dang, 2010 tir déo Hai Van [70]. Hai tac gia trén d&@ khong so sanh
C. pseudoflavilineata véi C. lanceifrons nhung dé so sanh véi C. flavilineata. Theo
d6, loai C. pseudoflavilineata c6 chay ngan hon, vudt nhon hon; hinh dang nhanh
trong chan boi | con duc ¢4 sai khac, kich thudc trimg 16n hon; s6 luong to ciing dang
gai & ngén chan bo V va tam nhon nhanh ngoai chan dudi it hon. Tuy nhién, dua trén
cac mo ta va minh hoa boi cac tac gia nay va kiém tra nhiéu mau vat thu thap dugc &
xung quanh dia diém chuan nhu Thira Thién Hué, Ba Nang va Quang Nam, c6 thé
két luan rang C. pseudoflavilineata hoan toan giéng véi C. lanceifrons. Chiy dat tgi
cudi @6t thu ba caa cudng rau voi dinh nhon, nhanh trong chan boi | con duc tya
hinh tam giac, dot ngon cua chan bo thir nam véi 25 - 28 to ctiing dang gai, tim nhon
nhanh ngoai chan dudi véi 14 - 15 to cang dang gai déu la nhitng dac diém cua loai
C. lanceifrons [12,70,96]. Khong c6 bat ky dic diém rd rang nao dé phan biét hai
loai nay, ngoai tru trang cua C. lanceifrons nho hon mét chut so véi tring cua
C. pseudoflavilineata (0,9 - 0,8 x 0,5- 0,6 mm so vai 1,1 x 0,5 mm).

Nhu vay, cac quan thé & Viét Nam khong cho thay sy khéac biét quan trong khi
so sénh véi md ta gbc cua loai Caridina lanceifrons Yu, 1936 hoac cac md ta lai boi
Liang (2004) va Cai (2014) [12,82,96]. Ba loai bao gom C. flavilineata Dang, 1975,
C. vietriensis va C. pseudoflavilineata Do & Dang, 2010 [70] dugc coi la synonym
cua C. lanceifrons.

(12) Caridina macrophora Kemp, 1918

Caridina nilotica var. macrophora Kemp, 1918: 277; hinh 9. [Dia diém chuan:
Tale Sap, Théai Lan] [93].

Synonym: Caridina subnilotica Dang, 1975: 69; hinh 3. [Dia diém chuan: Ha
NOoi, Viét Nam] [63].
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MAu vat nghién cau: MGi dia diém 5 ca thé duc (CL: 2,4 - 3,0 mm), 5 ca thé
cai (CL: 2,9 - 3,5 mm) (Chi tiét trong phu luc).
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Ghi chi: @ bja diém c6 ghi nhdn sw phan bé cua loai
Hinh 3.12. So @6 phan bé loai Caridina macrophora Kemp, 1918

Dic diém nhan dang: Chiy dai vuot qué vay rau, cong Ién & phia xa. C6 13 -20
rang trén chay, trong d6 1 - 3 rang nam trén giap dau nguc, rang dudi chay 10 - 16.
Pt dudi co 4 - 5 ddi gai trén lung, ngon ¢ 4 - 5 ddi gai. Chan bo 111 ¢6 7 - 9 gai ¢
ngon, ngén chan bo V ¢c6 35 - 45 gai. Chan boi | cia con duc phan phy trong kém
phét trién cha yéu & dang vét. Chan boi 11 ctia con duc ¢ phan phu trong dai bang
1/2 phan phu duc, tring c6 kich thudc Ién 0,89 - 0,96 x 0,52 - 0,58 mm.

Noi séng: Cac thily vuc ho, séng, sudi viing dat thap, bao gom ca ving cira
séng va ven bién.

Phan bé:

+ O Viét Nam: Hai Phong, Hoa Binh, Ninh Binh, Bik Lik, An Giang, Bong Thép.

+ Trén thé gigi: Trung Qudc (dao Hai Nam), Théi Lan.
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Nhan xét:
Dic diém hinh théai caa cac mau vat nghién ctu phi hop véi mo ta loai
C. macrophora cua Kemp (1918) [93].
Ding Ngoc Thanh va Ho Thanh Hai (2012) cho rang loai C. subnilotica Dang,
1975 khéng han 1a phan loai da biét C. nilotica macrophora Kemp, 1918, ma la 1
taxon khac véi cac dac diém: chuy hep va dai hon, thuong vuot qué vay rau Il véi
phan gdc canh trén chuy it cong hon nhung cong nhiéu vé phia ngon, so rang chuy
nhiéu hon; cang | c6 phan kep dai hon dot 6ng (1,4 1an), cang 1l c6 dbt dng manh, dai
xap xi phan kep (1,1 1an); nhanh trong chan boi | con duc ¢6 hinh cén nhon dau, véi
vét hoic nhi cua phan phu trong; phan phu duc ¢ chan boi 11 con duc ciing nhu phan
phu trong ¢ cau tao khac véi C. nilotica macrophora; do dai co thé nam trong khoang
16 - 22 mm; kich thuéc triing trong khoang 0,85 - 1,0 x 0,55 -0,65 mm. Tuy nhién,
C4C tac gia trén ciing nhan xét thém rang ciing co thé coi loai C. subnilotica nhu mot
phan loai cua C. nilotica, dac trung cho cac thuy vuc nudc ngot dong bang mién Bac
Viét Nam [99]. Liang (2004) cho rang C. subnilotica la synonym cua C. nilotica
macrophora Kemp, 1918 [12]. Cac méu vat thu thap dugc trong luan an nay & nhiéu
viing mién caa Viét Nam ciing khdng cho thay sy khéc biét dang ké vé hinh thai gitra
hai loai nay nén c6 thé coi C. subnilotica Dang, 1975 la synonym ciia C. macrophora
Kemp, 1918 (giéng nhu quan diém cua cac tac gia Trung Qudc).
(13) Caridina mertoni Roux, 1911
Caridina mertoni Roux, 1911: 84. [Dia diém chuan: Elat, dao Grand-Kei; gitra
Elat va Ohinangan, dao Grand-Kei; Enraalan, dao Grand-Kei; Warka, dao Grand-
Kei, Indonesia] [100].
Mau vat nghién ctu: 5 ca thé duc (CL: 2,9 - 4,3 mm), 5 c4 thé céi (CL: 3,7 -5,3
mm) thu duoc tir tinh Ninh Thuan
Dic diém nhan dang: Chity thang hoac hoi cong xuéng, céng thic rang chay
(12 - 19 + 2 - 5)/(4 - 9). Vay rau dat t6i 0,78 chiéu dai cua doan goc cua cudng rau 1.
Chan bo 111 c6 5 - 6 16ng to dang gai ¢ ngon. Chan bo V cd 27 - 44 16ng to dang gali
& dbt ngon. Dot dudi ¢b bén cap gai lung va dau ngon cé 5 - 8 to.
Noi séng: Cac sudi trong rirng, nuéce sach, nén day da, soi.
Phan bé:
+ O Viét Nam: Ninh Thuan.

+ Trén thé gisi: Indonesia.
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Ghi chi: @ bia diém c6 ghi nhan sy phan bé cua loai
Hinh 3.13. So' @ phan bé loai Caridina mertoni Roux, 1911 & Viét Nam

Nhan xét:

bic diém hinh thai caa mau vat nghién ctru phu hop véi mo ta cia Roux, 1911
[100] va de Mazancourt va cs. [47].

Két qua vé mat di truyén ciing khang dinh két qua vé mat hinh thai khi so sanh
khoang cach di truyén gen 16S gitra cac mau C. mertoni & Viét Nam véi mau C. mertoni
& Indonesia cho két qua 1a 0,59%. So d6 quan hé di truyén cho thay cac mau thu thap
& Viét Nam chinh xéc Ia loai C. mertoni. Py la ghi nhan dau tién vé loai nay tir Viét
Nam. Dya trén sb luong miu d4 phan tich duoc thu thap tai nhiéu ving lanh tho ¢ Viét
Nam c6 thé thay loai nay c6 phan b kha han ché.
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(14) Caridina namdat Do, Dang & von Rintelen, 2021

Caridina namdat Do, Dang & von Rintelen, 2021: 231 - 239, fig 2 - 5. [Dia diém
chuan: Nam Dat, Tan Son, Chg Méi, Bac Kan, Viét Nam] [73].
Mau vat nghién cau: 5 ca thé duc (CL: 3 - 4,2 mm), 5 ca thé céi (CL: 3,9 - 5,1
mm) mau thu & Nam Dit, Tan Son, Chg Méi, Bac Kan, Viét Nam.
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Ghi chi: @ bja diém c6 ghi nhan sw phan bé cia loai

Hinh 3.14. So @6 phan bo loai Caridina namdat Do, Dang & von Rintelen, 2021

bic diém nhan dang: Chuy rat ngan va manh, dai dén giira doan géc ciia cudng
rau, khong cd rang. Mat bi thodi hoa véi sac té giac mac nho hon binh thuong, cuéng
mat tiéu giam. Gai rau ngan, dat téi 0,8 lan chiéu dai ciia doan gbc cudng rau. Dot dudi
c6 3 - 4 cap 16ng dang gai & ngon va 4 - 5 cap 16ng cting dang gai trén lung. TAm nhon
nhanh ngoai chan dudi véi 15 - 18 gai. Chan bo 111 d6t ngén ¢d 5 - 6 gai. Chan bo V
ngén ¢6 1 moéng va 53 - 63 1dng ciing dang gai. Chan boi | cia con dyc ¢ phan phu
ngon vuot quéa nhanh trong. Phan phu trong chan boi 11 cua con duc dai khoang 0,7 1an
phan phu duyc.

Noi séng: Cac thily vuc trong hang dong; nén day bun, cat, soi, da.
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Phan bo:

+ O Viét Nam: Béc Kan

+ Trén thé gisi: hién mai ghi nhan ¢ Viét Nam.

Nhan xét:

Hinh thai ciia mau vat nghién cau pht hop véi mé ta loai Caridina namdat cia
Do va cs. (2021) [73].

Caridina namdat duogc dac trung bai mot s dic diém hinh thai nhu mét hoi
thu nho, cuéng mat ngan, chily ngan va khéng co rang, gai rau ngan, chan bo 11 manh,
nhanh trong chan boi | cua con duc dai, va phan phu trong chan boi Il cua con duc
dai. C. namdat tuong tu nhu hai loai C. pseudoserrata va C. pacho, ¢ hinh dang cua
chuy va nhanh trong chan boi I cta con duc. Tuy nhién, C. namdat khac 2 loai trén &
cac dac diém nhu mat suy giam, cubng mét ngan va chiy khong c6 rang. Phan tich
vé mat di truyén gen 16S ciing cho thay su khac biét giita C. namdat vgi C. pacho va
C. pseudoserrata voi khoang cach di truyén lan luot 12 4,9% va 4,1%. So d6 quan hé
di truyén cho thay cac loai déu thuoc cac nhanh cay doc lap véi nhau, chirng to chlng
la nhitng loai tach biét.

(15) Caridina nguyeni Li & Liang, 2002

Caridina nguyeni Li & Liang, 2002: 709, fig 1 - 2. [Dia diém chuan: Pac B,
Ha Quang, Cao Bang, Viét Nam] [67].

Mau vat nghién cau: 5 ca thé duc (CL: 2,8 - 4,2 mm), 5 ca thé cai (CL: 3,3 -
4,8 mm) thu & huyén Ha Quang tinh Cao Bang.

Pic diém nhan dang: Chay hinh kiém, dai toi cudi cudng rau I, cong thirc rang
chay (11 - 14 + 9 - 12)/5. Gai rau dai téi cudi dét cudng rau 11. Bét dubi co 4 doi gai
& ngon, tam ngoai chan dudi c6 12 - 17 gai. Ngon caa chan bo 111 ¢ 5 gai, ngon caa
chan bo V ¢6 25 - 27 gai. Chan boi | ctia con duc ¢ nhanh trong hinh hat dau, phan
phu trong dai qua dau nhéanh trong 1/2 chiéu dai caa nd. Phan phu dyc nhéanh trong
chan boi 11 cua con duc hinh que, phan phu trong dai bang 1/3 phan phu duc.

Noi sdng: Céc sudi nho ving ndi, nuéc sach véi nén day da, soi

Phan bo:

+ O Viét Nam: Cao Bing.

+ Trén thé gigi: Chi méi ghi nhan & Viét Nam

Nhan xét: Bac diém hinh thai mau vat nghién ctru phi hop md ta loai Caridina
nguyeni Li & Liang, 2002 [99].
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Ghi chi: @ bja diém c6 ghi nhan sy phan bé cia loai
Hinh 3.15. So @6 phan bé loai Caridina nguyeni Li & Liang, 2002

(16) Caridina pacho Do, von Rintelen & Dang, 2020

Caridina pacho Do, von Rintelen & Dang, 2020: 411 - 4118, fig 5 - 7. [Dia
diém chuan: Pac B4, Truong Ha, Ha Quang, Cao Bang, Viét Nam] [72].

Mau vat nghién cau: 5 ca thé duc, 5 ¢ thé cai mau thu dugc ¢ Pac B6, Truong
Ha, Ha Quang, Cao Bang, Viét Nam.

bic diém nhan dang: Chiy hoi cong xudng duéi, dai téi giira hodc gan dén
cubi doan gdc cua cudng rau. Gai rau dai qua dét goc cudng rau. Phan ngon dét dudi
c6 4 cap gai, c6 4 - 5 cap gai lung. TAm nhon nhanh ngoai chan dudi c6 19 - 20 gai.
Chan bo thir ba manh, d6t ngén ¢ 4 - 5 gai. Chan bo V cd 28 - 45 gai ¢ ddt ngon.
Chan boi | ciia con duc ¢ phan phu ngon dai qua nhéanh trong. Chan boi tha 11 cia
con duc phan phy trong dai bang 0,6 chiéu dai phan phu duyc.

Noi séng: Cac sudi nho trong rirng; nude chay, sach; nén day dé, soi va cat.

Phan bé:
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+ O Viét Nam: Cao Bang

+ Trén thé gisi: hién mai ghi nhan ¢ Viét Nam.

Nhan xét:

Pic diém hinh thai cua mau vat nghién ctu phd hop véi md ta loai C. pacho
Do, von Rintelen & Dang, 2020 cua Do va cs. (2020) [72].

Loai Caridina pacho dic trung bai chily ngan, cé cac rang & lung trén giap
dau nguc, gai rau dai qua dét | cudng rau. Loai nay co nhiéu dic diém tuong dong
véi C. serrata, tuy nhién loai nay co thé tach biét véi loai C. serrata ¢ dét ngon cua
chan bo dau tién dai gap 2,07 - 2,40 lan chiéu rong so vai chiéu dai gap 2,0 lan chiéu
rong & C. serrata; nhanh trong chan boi | cua con duc dai gap 2,86 - 3,33 lan chiéu
rong (so véi 2,5 lan chiéu dai gan nhét ciia chiéu rong gan nhat & C. serrata). Vé mat
di truyén ciing cho thay C. pacbo va C. serrata |a hai loai tach biét vai khoang céach
12 8,7% (165).
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Hinh 3.16. So' @6 phan bé loai C. pacho Do, von Rintelen & Dang, 2020
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(17) Caridina peninsularis Kemp, 1918

Caridina brachydactyla peninsularis Kemp, 1918: 279, fig 10. [Pia diém
chuan: Botanical Garden, Penang, Malaysia; lectotype duoc chi dinh bai Cai, Ng &
Choy, 2007] [94].

Mau vat nghién ciu: Mdi dia diém 5 cé thé duc (CL: 3,1 - 4,2 mm) va 5 ca thé
céi (CL: 3,4 - 5,2 mm) (Chi tiét trong phu luc).

Pic diém nhan dang: Chay c6 chiéu dai luén vuot qua chiéu dai caa cudng rau,
phia dau hoi héch, chay c6 21 dén 37 phia lung, trong d6 c6 3 hoic 4 (thuong 1a 3) nam
sau 6 mat, ria bung ¢ 6 - 17 rang. D6t ngdn cia chan bo 111 ¢6 5 dén 7 gai, dét ngdn cua
chan bo V ¢6 tir 29 dén 43 (thuong 1a 36 dén 43) gai. Dot dudi co 8 dén 10 ¢ dau ngon,
nhanh ngoai chan dudi co 12 dén 14 gai. Kich thuéc triing 0,35 - 0,42 x 0,22 - 0,25 mm.
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Ghi chi: @ Pja diém c6 ghi nhén sy phan bé cia loai
Hinh 3.17. So @6 phan bé loai Caridina peninsularis Kemp, 1918

Noi séng: Ving nudc lo co do man thap va nude ngot ¢ anh huong cia thiy triéu.

Phan bé:

+ O Viét Nam: Quang Ninh (dao Cai Lim), Ba Nang (Lién Chiéu, Lang Van),
Khéanh Hoa (Ninh Phuac), Ninh Thuan (Ninh Hai), Binh Thuan (Tuy Phong).
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+ Trén thé gisi: Indonesia (Jawa, Sumatera); Malaysia (Peninsular Malaysia,
Sabah, Sarawak); Philippines; Singapore; Thai Lan.

Nhan xét: Dac diém hinh thai caa mau vat phu hop véi mo ta loai Caridina
peninsularis cua Kemp (1918) [93].

Két qua vé mat di truyén ciing khiang dinh cac nhan dinh vé mat hinh thai,
khoang cach di truyén dya trén doan gen 16S gitra cac mau xac dinh 1a C. peninsularis
& Viét Nam voi mau duge cong b trén ngan hang gen (thu & Malaysia) 12 0 - 0,2%.
So d6 quan hé di truyén cho thdy cac mau ¢ Viét Nam chinh xac 1 loai C. peninsularis.
Day la ghi nhan dau tién vé loai nay & Viét Nam.

(18) Caridina pseudoserrata Dang & Do, 2007

Caridina pseudoserrata Dang & Do, 2007: 1 - 3, c4c hinh 1 - 2. [Pia diém
chuan: séng Bang, Cao Bang, Viét Nam] [68].
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Ghi chi: @ bja diém c6 ghi nhén s phan bé cua loai
Hinh 3.18. So @6 phan bé loai Caridina pseudoserrata Dang & Do, 2007
MAu vat nghién cau: 5 ¢4 thé dyc (CL: 3,9 - 4,7 mm), 5 ca thé cai (CL: 4,5 -
5,8 mm) thu & séng Bang, Cao Bang, Viét Nam.
Dic diém nhan dang: Chay hep, ngan, dau chity thang hoac hoi chiic xuéng,
cong thire rang chay (5 - 14 + 5 - 6)/(1 - 2). D6t dudi ¢ 5 d6i gai ¢ lung, dau ngon
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c6 5 dbi gai. Tam nhon nhanh ngoai chan dudi c6 19 - 21 gai. Bt ngon cua chan bo
111 ¢6 5 - 6 gai. Bt ngdn chan bd V ¢o 40 - 45 gai. Chan boi | con duc hinh hat dau,
phan phu trong dai bang dau nhanh trong. Phan phy trong chan boi 11 hinh ngon tay,
dai téi qué ntra phan phu dyc.

Noi sdng: Céc song, sudi ving nui

Phan bo:

+ O Viét Nam: Cao Bing

+ Trén thé gisi: hién mai ghi nhan ¢ Viét Nam.

Nhan xét: Bac diém hinh thai cac mau vat nghién ciu giéng véi mo ta loai
Caridina pseudoserrata Dang & Do, 2007 cia Biang Ngoc Thanh va o Vin Tua
(2008) [68].

(19) Caridina rubropunctata Dang & Do, 2007

Caridina rubropunctata Dang & Do, 2007: 3 - 6, cac hinh 3 - 4. [Pia diém
chuan: Van Lang, Bong Hy, Thai Nguyén, Viét Nam][68].
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Hinh 3.19. So @6 phan bé loai Caridina rubropunctata Dang & Do, 2007
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MAu vat nghién cau: 5 ¢4 thé duc (CL: 3,9 - 5,4 mm), 5 ca thé cai (CL: 3,8 -
5,2 mm) thu & Dong Hy Thai Nguyén.

Pic diém nhan dang: Loai c6 nhiéu chdm do trén than, chay dai téi cudi dét 2 dén
gitra d6t 3 cuia cudng rau, chily hinh kiém, céng thirc rang chuy (5 - 11 +5 - 7)/(2 - 4). Gai
rau dai toi xap xi ngon dbt thir 2 cudng rau. Dt dudi cé 6 doi gai trén lung, dau ngon
c6 6 d6i gai. Nhanh nhon tam ngoai chan dudi c6 16 - 19 gai. Chan bo 111 dt ngén
c6 4 - 5 gai, chan bo V dét ngon cé 28 - 40 gai. Nhanh trong chan boi | caa con duc
c6 hinh tam chit nhat, phan phu trong vuot quéa dau nhanh trong. Chan boi Il cta con
duc c6 hinh que, phan phu trong dai téi 3/4 phan phu duc.

Noi song: Céc sudi nho viing ndi, nuéc sach vai nén day da, soi.

Phan bé:

+ O Viét Nam: Cao Bang

+ Trén thé gisi: hién mai ghi nhan ¢ Viét Nam.

Nhan xét: Hinh thai ctia cac mau vat kiém tra phd hop véi mo ta vé loai
Caridina rubropunctata Dang & Do, 2007 caa Biang Ngoc Thanh va B Van Tua
(2007) [68].

(20) Caridina serrata Stimpson, 1860

Caridina serrata Stimpson, 1860: 29. [Pia diém chuan: doi trén Bekhers,
Hoéng Kong, Trung Qudc; mau chuan méi duogc chi dinh boi Cai & Ng (1999)] [65].

MAau vat nghién ctu: 10 ¢4 thé duc (CL: 3,2 - 3,9 mm), 5 ca thé cai (CL: 4,0 - 4,3
mm) mau thu duoc dao CU Lao Cham, Hoéi An, Quang Nam.

Dic diém nhan dang: Chuay ngén, thang hoac hoi cong xudng dudi, cong thic
rang chay (0 - 4 + 3 - 10)/(0 - 2). Gai cubng rau dai t6i gan giira (0,4 1an) chiéu dai cua
@bt thir 2 cudng rau. Dot dudi o 4 cap to & dau ngon, lung c6 4 - 5 cap to cang. Tam
nhon nhanh ngoai chan dudi c6 20 - 22 to ciing dang gai. Chan boi | cua con duc ¢6
phan phuy trong vuot qua mép trén caa nhanh trong khoang 0,4 chiéu dai caa né.
Phan phu trong chan boi 1l caa con duc dai bang 0,5 lan chiéu dai phan phy duc.

Noi sdng: Cac con subi nho, trong ring nguyén sinh, thir sinh hozc cay bui
khéng bi tac dong trén dao.

Phan bo:

+ O Viét Nam: Quang Nam (Hoi An, dao Cl Lao Cham)

+ Trén thé gigi: Trung Qudc (Hong Kong, dao Nanao) [65, 101].

Nhan xét:

Dic diém hinh théai ciia mau vat gibng mo ta loai Caridina serrata Stimpson,
1860 [102]. Pay la lan dau tién ghi nhan loai nay tai Viét Nam. Két qua vé mat di
truyén ciing khang dinh két qua vé mat hinh thai, khi khoang cach di truyén (gen 16S)
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giira cac mau C. serrata tai thu duoc ¢ Viét Nam véi mau C. serrata thu & Hong Kong
(ngan hang gen) 12 0,2%. So d6 quan hé di truyén ciing cho thay cac mau C. serrata
déu thuoc mot nhanh doc 1ap, ching to ching déu thudc maot loai.
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Ghi chi: @ bja diém c6 ghi nhén s phan bé cua loai
Hinh 3.20. So 6 phan bé loai Caridina serrata Stimpson, 1860

bang Ngoc Thanh va cs. (1980) d& ghi nhan hai phan loai cua Caridina
serrata, do la C. serrata serrata va C. serrata cucphuongensis tai Viét Nam [64].
Nam 1999, Cai va Ng d& tu chinh nhom loai C. serrata va nhan xét rang C. serrata
serrata Dang, 1980 khong thugc nhém loai nay vi chiéu dai cua chay dai téi cudi dét
rau 2 cudng rau va gai cudng rau khdng vuot quéa dét gbc cua cudng rau. C. serrata
cucphuongensis cling duoc cho la khac vai C. serrata (Cai & Ng, 1999) va da duoc
cong nhan la 1 loai chinh thic [65]. Dang Ngoc Thanh va D6 Vin T (2007) da mé ta
loai C. pseudoserrata tir mién Bac Viét Nam va da xac dinh day chinh Ia loai d4 ting
duogc Bang Ngoc Thanh va cs. (1980) dinh loai la C. serrata serrata [93]. Khoang cach
di truyén (gen 16S) giira C. serrata vai C. pseudoserrata va C. cucphuongensis 1an hrot
14 6,4% va 8,9%.
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(21) Caridina temasek Choy & Ng, 1991

Caridina temasek Choy & Ng, 1991: 266, fig 2 - 5. [Pia diém chuan: sudi nudc
ngot gan dwong Sime, ving luu vyc MacRitchie, Singapore, khoang 01°20'14"N

103°48'47"E][103].

Mau vat nghién ctru: 5 ca thé dyc (CL: 2,1 - 2,7 mm) va 5 ca thé cai (CL: 2,8 -
3,5 mm) thu & tram chim Bong Thap (Tam Noéng); 5 ca thé duc (CL: 2,2 - 2,7 mm)

va 5 cé thé cai (CL: 2,9 - 3,4 mm) thu & An Giang (An Pha).
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Hinh 3.21. So @6 phan bé loai Caridina temasek Choy & Ng, 1991

Pic diém nhan dang: Chay manh, da sé cong xuéng dudi, 1& trén c6 14 - 18
rang (4 - 6 rang nam phia sau ria 6 mét sau), bung c6 2 - 6 rang. Gai rau dai bang 0,75
1an chiéu dai doan goc cudng rau. DSt ngén caa chan bo 111 ¢6 6 - 10 gai, ddt ngon
chan bo V ¢6 55 - 65 gai giéng nhu chiéc luoc. Nhanh ngoai chan boi ¢ 12 - 16 gai.

Noi séng: Ho, séng, sudi, kénh rach viing dat thap.
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Phan bo:

+ O Viét Nam: Bong Théap (Tam Néng, Vuon Quéc gia Tram Chim), An
Giang (An Pha, Bang Binh Thién).

+ Trén thé gisi: Indonesia (Kalimantan); Malaysia (Peninsular Malaysia,
Sarawak); Singapore.

Nhan xét: Dac diém hinh thai caa mau vat nghién cau phi hop véi mo ta loai
Caridina temasek Choy & Ng, 1991 [103].

Pay la ghi nhan dau tién vé loai nay & Viét Nam. Loai C. temasek kha giéng hai
loai C. excavatoides va C. tonkinensis ciing c6 phan bé ¢ Viét Nam & cac dac diém
nhu: Chay hoi cong xuéng & phia trudc hoac hinh xichma, khdng c6 rang & phia trudc
ctia mép lung chuy. Tuy nhién c6 thé phan biét loai C. temasek véi hai loai trén boi
mot s6 dic diém, cac nhanh bén hinh moc phat trién tét trén ca bén chan bo dau tién so
véi cac nhanh bén hinh méc suy giam trén ca bon chan o hai loi trén. C. temasek
khdng c6 go hau mén, kich thudc tring cua Ion hon nhiéu so vai C. tonkinensis va
C. excavatoides. C. temasek c6 phan phu duc & nhanh trong chan boi | cua con duc
C. tonkinensis va C. excavatoides khong cd. Két qua vé di truyén ciing khang dinh
nhan dinh vé mat hinh thai, khi khoang céach giita C. temasek thu duoc & Viét Nam
v6i mau cong bd trén ngan hang gen thu duoc & Singapore 1a 1,1%. So d6 quan hé di
truyén ciing cho thay cac mau C. temasek déu thuoc mot nhanh doc l1ap, ching to
ching déu thudc 1 loai.

(22) Caridina thachlam Do, Cao, von Rintelen, 2021

Caridina thachlam Do, Cao, von Rintelen, 2021: 425 - 432, fig 2 - 5. [Dia
diém chuan: Vuan Quéc gia Clic Phuong, B6, Thach LAm, Thach Thanh, Thanh Hoa,
Viét Nam [104].

Mau vat nghién ctru: 5 ca thé duc (CL: 3,1 - 4,2 mm) va 5 ca thé cai (CL: 3,8
- 4,5 mm) thu & Vuon Qudc gia Clc Phuong, BA, Thach Lam, Thach Thanh, Thanh
Hda, Viét Nam.

Dic diém nhan dang: Chuy thang, dai dén gitra hoac gan dén cudi doan gdc cua
cudng rau, cong thic chay (0 - 1 + 0)/(0 - 1). Mat bi thoai hda manh, giac mac chi
con dém den rat nho, khdng c6 cudng mat. Gai rau map, dai bang 0,7 lan chiéu dai
doan goc cia cudng rau. Dbt dudi c6 4 - 5 cap gai ¢ ngon, lung ¢6 4 - 5 cap gai. Chan
bo 111 ¢6 3 - 5 gai ¢ ddt ngdn. DSt ngdn chan bo V ¢o 39 - 57 to gai. Chan boi | cua
con dyc ¢6 phan phu duc vuot qua mép nhanh trong khoang 0,3 chiéu dai cua no.
Phan phu dyc ciia chan boi thir 11 cia con duc ¢6 phan phu trong trong dai 0,5 - 0,6
1an chiéu dai phan phu dyc.
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Ghi chu: @ Pja diém c6 ghi nhdn s phan bé cia loai
Hinh 3.22. So @6 phan bé loai Caridina thachlam Do, Cao, von Rintelen, 2021

Noi sdng: Céc thuy vuc trong hang dong; nén day bun, cét, soi, da.

Phan bo:

+ O Viét Nam: Thanh Hoa (Thach Thanh)

+ Trén thé gisi: Hién mai chi ghi nhan ¢ Viét Nam.

Nhan xét: Bac diém hinh thai cua mau vat phd hop véi mé ta cia Do va cs.
(2021) [104].

Loai ndy c6 mot s6 dac diém dién hinh cua cac loai tom riu séng trong hang
dong da duoc mo ta ¢ Trung Quéc Caridina demenica Cai & Li, 1997, C. acuta
Liang, Chen & Li, 2005 va C. alba Li & Li, 2010, & dic diém mat suy giam va chay
ngan. C. thachlam c6 cang | manh hon, chan boi thir 11 ciia con dyc dai gan bang 0,9
1an chiéu dai nhanh trong C. demenica c6 cang | map hon, phan phu duc map va ngan
[105]. C. thachlam c6 chity ngan va khdng cé cuéng mat so véi C. acuta ¢ chuy dai
t6i cudi dét goc dén gitra dbt thir hai va van con cuéng mat [14]. C. thachlam ciing
dugc phan biét vai C. alba nho vao dic diém o chay, chay cua C. thachlam khong
c6 rang hoac c6 mot rang nho & méat bung chuay va mot rang & mat lung, trong khi &
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C. alba chuy ¢6 2 - 5 rang & mat lung va 0 - 2 rang & mat bung [106]. So d6 quan hé di
truyén cho thay C. thachlam tach ra thanh mot nhanh riéng tach biét véi cac loai khac
da biét & Viet Nam.

(23) Caridina tonkinensis, Bouvier, 1919

Caridina tonkinensis Bouvier, 1919: 331; 1925: 223 - 224, fig 494 - 496. [Dia
diém chuan: vinh Bic B9, Viét Nam] [10].

Mau vat nghién cau: trong cac mau vat NCS thu duoc va ké thira khong c6
loai C. tonkinensis.

Dic diém nhan dang: Theo Bang Ngoc Thanh va Ho Thanh Hai (2012), loai
c6 chuy manh, dau ngon chay hoi cong vé phia ngon, thuong dat téi cudi thir 2 cudng
rau |. Cang | va cang Il ¢6 cau tao cing mét kiéu. Nhanh trong chan boi | hinh con,
phan phu trong khdng phét trién. C6 gai trudc go hau mén. Trang c6 kich thudce trung
binh: 0,7 - 0,75 % 0,46 - 0,5 mm [71].

Noi séng: Ving cira séng.

Phan bé:

+ O Viét Nam: mién bac (Hai Phong, Nam Binh, Thanh Hod) [71].

+ Trén thé gisi: mai chi dugc ghi nhan ¢ Viét Nam.

Nhan xét: Trong cac mau NCS da thu thap va phan tich khéng c6 mau vat cia
loai C. tonkinensis tir mién Bac Viét Nam. O mién Trung va mién Nam Viét Nam,
trong cac mau thu duoc ¢ nhiéu mau vat caa loai C. johnsoni, mét loai co nhiéu dic
diém phan loai rat giéng vai C. tonkinensis. Do dia diém chuan cua loai C. tonkinensis
khong rd rang, nén can phai tién hanh khao sat thém nhiéu dia diém hon ¢ mién Bac
Viét Nam dic biét ving Hai Phong dé c6 thé thu duoc mau vat va khang dinh phan
loai hoc cua loai nay, Nam Binh va Thanh Hoéa.

(24) Caridina tricincta Do, von Rintelen & Dang, 2020

Caridina tricincta Do, von Rintelen & Dang, 2020: 407 - 411, cac hinh 2 - 4.
[Dia diém chuan: Khau Tinh, Na Hang, Tuyén Quang] [72].

MAu vat nghién ciu: 5 ca thé duc (CL: 3,8 - 5,3 mm), 5 c4 thé cai (CL: 3,6 - 6,5
mm) mau thu & Tuyén Quang (Na Hang, Khau Tinh) va 5 ¢4 thé duc (CL: 3,6 - 5,1
mm), 5 c& thé cai (CL: 3,7 - 6,6 mm) thu & Ha Giang (Lac Nong, Bac Mé), Viét Nam.

Dic diém nhan dang: Chity thang hoic hoi cong xuéng dudi, dai dén gitra hoac
gan tdi cudi dot cudng rau 1. Cong thic rang chay (0 - 6 + 0 - 3)/(0 - 5) rang nho. Gai
rau cham t&i cudi dot rau thir nhat. Chiéu dai dét dudi c6 4 - 5 cap gai lung, dau ngon
c6 4 - 5 cap gai. Tam nhon nhanh ngoai chan dudi c¢6 12 - 18 gai di dong. Chan bo 111
manh, d6t ngon cé 4 - 5 gai ciing. Chan bd V manh c6 33 - 46 to gai & ¢t ngén. Phan
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phu chan boi | cia con duc dai qua nhanh trong. Phan phu trong chan boi 1l ctia con
dyc dai gan bang phan phu duc.

Hinh 3.23. Anh chup miu vat séng loai Caridina tricincta

Noi sdng: cac subi nho trong ring; nudc chay, sach; nén day da, soi va cét.
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Phan bé:

+ O Viét Nam: Tuyén Quang va Ha Giang

+ Trén thé gigi: Chi méi c6 ghi nhan tai Viét Nam.

Nhan xét: Hinh thai mau vat nghién ctu phi hop véi mo ta loai ctia D6 Vin
Tt va cs. (2020) [72].

Loai Caridina tricincta, kha giéng véi C. clinata Cai, Quynh & Ng, 1999 [85]
do déu soc ngang trén than va nhanh trong chan boi thir nhit con duc. Tuy nhién, hai
loai nay c6 su khac biét vé sé lugng chuy rang ((0 - 6 + 0 - 3)/(0 - 5)a C. tricincta so
voi (9-16 +3-5)/(3-4) o C. clinata; Ty I¢ ¢ cac chan bo va chan boi tha | va tha 11
gitra hai loai nay ciing co su khac biét. Thém vao do ¢ C. tricincta cac soc ngang mau
den rd rang va khong dat quang so nhung ¢ C. clinata véi cac soc ngang mau den
khong rd rang, mong va dat doan khéng déu. Két qua vé mat di truyén ciing cho thay
C. tricincta va C. clinata Ia 2 loai khac biét, khoang cach di truyén doan gen 16S la 7,4%.

(25) Caridina typus H. Milne Edwards, 1837

Caridina typus H. Milne Edwards, 1837: 363, pl. 25, figs 4 - 5 (Bia diém chuan:
Mauritius) [107].

Synonym: Caridina exilirostris Stimpson, 1860: 98 (Pia diém chuan: Okinawa
(Loo Choo) Island, Ryukyu Islands, Japan).

MaAu vat nghién cau: Mdi dia diém (Chi tiét trong phu luc) 5 ca thé duc (CL: 4,6 -
6,5mm), 5 c4 thé cai (CL: 4,3-6,8mm) .

Dic diém nhan dang: Chuy thang, ngan, gan dat t6i cudi dot dau tién (d6t goc),
d6i khi téi cudi dot thir hai cua cudng rau; canh lung khong c6 rang, canh bung ¢6 1 -
4 rang nho. Gai cudng rau dai tsi 0,8 1an chiéu dai cua dét goc cudng rau. Nhanh trong
chan boi | caa con duc dat téi 0,4 1an nhanh ngoai, gan gidng hinh chit nhat, mép trudc
khong gap vé phia sau, voi phan phu ngon vurot qua mép trén cia nhanh trong khoang
0,3 chiéu dai ctia n6. Phan phu duc cua chan bo 11 cia ca thé duc dat téi khoang 0,7
chiéu dai nhanh trong, phan phu trong & khoang giira phan phu duc, manh, nho, dat téi
0,4 lan chiéu dai phan phu dyc.

Noi séng: Subi viing dao hoic ven dio, nén day da, soi.

Phan bo:

+ O Viét Nam: Céc dao & Quang Ninh (dao Ba Mun), Quang Nam (Cu Lao
Cham), Kién Giang (Pht Quéc)

+ Trén thé gioi: Uc, An PO, Uc (Queensland); An Do (Pao Andaman);
Indonesia ( dao Lesser Sunda, Sulawesi); Nhat Ban (Kyushu); Madagascar; Malaysia
(Ban dao Malaysia, Sabah); Mauritius; Nam Phi; Sri Lanka [107].
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Ghi chi: @ bja diém c6 ghi nhan sy phan bé cia loai

Hinh 3.25. So @6 phan bé loai Caridina typus H. Milne Edwards, 1837
Nhan xét: Pac diém hinh thai cia mau vat phi hop véi mo ta loai Caridina
typus H. Milne Edwards, 1837 [107].

Hinh 3.26. Giap dau nguc C. typus Hinh 3.27. Giap dau nguc
C. zhujiangensis[108]
Pay la ghi nhan dau tién vé loai nay ¢ Viét Nam. Loai nay rat gidng véi loai
C. zhujiangensis & cac dac diém hinh thai chily; nhanh trong chan boi thir nhét, phan
phu duc va phan phu trong ¢ chan boi thir hai cia con duc. Theo Chen va cs. (2018)
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c6 thé phan biét C. zhujiangensis vai C. typus & dic diém: C. zhujiangensis c6 chuy
ngan hon chi dai tgi cudi mat so véi dai toi cudi dét 2 cudng rau (Hinh 3.27), chiéu
dai cua dét dng cang 2 gap 4,09 - 4.64 1an chiéu rong so véi 5,4 1an chiéu rong; ngon
cua chan bo thir nam ¢ C. zhujiangensis co 45 - 48 to ciing dang gai so vai 100 to
ctring dang gai [108]. Phan tich cac mau vat thu duoc ¢ Viét Nam cho thay, chay dai
tGi gitra ddt 2 cudng rau, vuot mat, dét ong ¢ chiéu dai bang 5,07 - 5,5 (trung vi
5,18) lan chiéu rong, ngén cua chan bo V c6 65 - 83 to ciing dang gai (Hinh 3.26).
Nhu vay c6 thé cho rang loai thu duoc o Viét Nam 1a C. typus, tuy nhién can thém
cac bang chimng vé sinh hoc phan tir ¢é khang dinh thém vé phan loai cua loai nay.

(26) Caridina weberi De Man, 1892

Caridina weberi De Man, 1892: 371, pl. 22, fig. 23a (bia diém chuan: Kotting,
Flores, Indonesia).

Mau vat nghién cau: trong cac mau vat NCS thu duoc va ké thira khong c6
loai C. weberi.

Dic diém nhan dang: Theo Bang Ngoc Thanh va Ho Thanh Hai (2012), loai
c6 kich thudce trung binh. Chity ngan, chi dai téi cubi dbt 1 hoac téi dau ngon ddt thir
nhét caa cudng rau 1. Khdng c6 rang trén giap dau nguc. Phan phu trong chéan boi |
con dyc hinh cén. Chan boi Il con duc ¢6 phan phu duc hinh que, dai tgi 2/3 nhanh
trong chan boi 11. Dau ngon telson c6 dang tron vai 4 - 5 d6i. Trang nho, sé hrong
nhiéu [71].

Noi séng: Cac thity vuc ving dat thap nhu song, sudi va ho.

Phan bo:

+ O Viét Nam: Thira Thién Hué (Béo Hai Van).

+ Trén thé gisi: An Do, cac dao Marque, Indonesia.

(27) Caridina weberi sumatrensis De Man, 1892

Caridina weberi var. sumatrensis De Man, 1892: 375; hinh 23g [Dia diém
chuan: Deli, Sumatra, Indonesia] [23].

M4u vat nghién ciu: 05 mau cé thé duc (CL: 2,8 - 4,3 mm) va 05 c4 thé cai
(CL: 4,0 - 5,1 mm) thu dugc ¢ Cu Lao Cham, Hoi An, Quang Nam.

Pic diém nhan dang: Chay dai dén cudi dot 2 cudng rau, c6 16 - 20 rang &
mép trén, c6 3 - 6 rang & mép dudi, c6 5 - 6 rang sau 6 mat. Dot dudi co 3 doi gai ¢
ngon. TAm nhon nhanh ngoai chan dudi c6 18 - 22 gai. Chan bo 111 ¢6 5 gai & ngdn,
chan bo V ¢6 41 - 50 gai & ngén. Chan boi | con duc ¢6 phan phyu ngon vugt xa mép
trén caa nhanh trong. Phan phu trong chén boi 11 con duc ¢ khoang giira phan phu duc.

Noi séng: Cac thity vuc ving dat thap nhu song, sudi va ho.
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Phan bo:

+ O Viét Nam: Quang Nam (Cu Lao Cham).

+ Trén thé gioi: Fiji; dao Marquesas va Society & French Polynesia; dao Lesser
Sunda va Sulawesi cua Indonesia; New Caledonia; Pai Loan, Thai Lan [109].

Nhan xét: Bac diém hinh thai mau vat nghién ctu phi hop véi mé ta hinh théi
loai Caridina weberi sumatrensis cia De Man, 1892 [23].
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Ghi chu: @ bia diém c6 ghi nhdn s phan bé cua loai

Hinh 3.28. So' @6 phan bo loai Caridina weberi sumatrensis De Man, 1892

Caridina weberi sumatrensis dugc dac trung bai 4 - 6 rang sau 6 mat ¢ mat
lung cua chily [23]. Bang Ngoc Thanh va H6 Thanh Hai (2012) md ta mau vat cua
loai C. weberi thu duoc & déo Hai Van véi dac trung khdng cd gai trén giap dau nguc
[71]. Nhu vay, & Viét Nam c6 hai quan thé riéng biét trong “phirc hop” loai C. weberi
la C. weberi sumatrensis va C. weberi, khu vyc phan b6 cua 2 quan thé nay kha gan
nhau, & ving Thira Thién Hué - Quang Nam. Tuy nhién hién nay, mau cia loai
C. weberi duoc mé ta boi Bang Ngoc Thanh va H6 Thanh Hai (2012) d4 mat va chua
thu thap duoc mau vat méi. Can c6 thém mau vat tai dja diém chuan ma Pang Ngoc
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Thanh va H6 Thanh Hai ¢ déo Hai Van, ciing nhu can c6 nghién cau day du hon vé
sinh thai, sinh hoc va di truyén dé 1am rd hon phan loai hoc cua cac nhom nay [71].

(28) Caridina sp.1

Mau vat nghién cau: 10 ¢4 thé duc (CL:3,7 - 4,7 mm) , 5 cé thé cai (CL: 4,1 -
5,3 mm) thu tai Ngoc Son tinh Hoa Binh.

bic diém nhan dang: Chuy ngan va manh, thang, kéo dai dén dau hoic giira
doan thir hai ciia cudng rau, dai bang 0,25 - 0,4 (trung binh 0,33) lan so vai chiéu dai
giap dau nguc, cdng thirc chuy 5 - 11 + 4 - 6/0 - 2. Gai rau dai qua dot thi nhat thuong
dat 0,4 lan chiéu dai cua doan thtr hai ciia cuéng rau (Hinh 3.29).

Hinh 3.29. Hinh vé cac chi tiét loai Caridina sp.1 (1)
A - giép dau nguc; B - cudng rau; C - vay rau; D - dudi; E - ngon dubi; F - g hau
mdn; G - tim nhon nhéanh ngoai chan du6i; H - mandible; I - maxillula; J - maxilla;
K - maxilliped thir nhat; L - distal end of palp maxilliped thir nhat; M, maxilliped
th 2; N - maxilliped tht 3. Ty I&: A=1mm;B-D=05mm; E-J=0,2mm
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Chiéu dai telson bang 2,14 - 2,55 (trung binh 2,27) lan chiéu rong, trén lung
c6 4 - 6 cap gai va mot cap 16ng gai & gan cudi lung; cudi ¢d 3 - 4 cap gai, cap bén
dai hon cac cap ¢ gitra. Nhanh nhon ngoai chan dudi c6 16 - 21 (trung binh 20) 16ng
gai, céi ngoai cung dai hon phia trong (Hinh 3.29).

Hinh 3.30. Hinh v& céc chi tiét loai Caridina sp.1 (2)
A-Cang1;B-Cang2; C,D-Chanbo 3; E, F- Chan bo 5; G - chan boi 1 con
duc; H - phan phu duc; | - chan boi 2 con duc; J - phan phu duc va phan phu trong
chan boi 2 con duc. Kich thuéc: A, B,C, F,G,1=1mm, D, E, H, J=0,2 mm

Cang thir nhat ngan, map c6 dau ngén tron, khéng c6 maéc; dét ngén ngan hon
d6t ban. Cang thir hai dai, manh, dau ngén tron, khdng c6 moc; dét ngon dai hon dét
ban. Chan bo Il manh, c6 5 to ciing dang gai & meép ngon. Chan bo V ¢6 30 - 37 to
cting dang gai & mép ngon.
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Chan boi thir nhat caa con duc: nhanh trong kéo dai dén 0,62 1an so véi nhanh
ngoai; phan phu duc c6 ngon vuot qua mép cia nhanh trong 0,51 chiéu dai cua no.
Phan phuy trong chan boi 11 ciia con duc dai bang 0,54 l1an chiéu dai phan phu duc.
Trang 16n s6 lugng tring it.

Noi séng: Céc sudi , ngdi nho ving nai
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Ghi chi: @ bja diém c6 ghi nhdn sw phan bé cua loai
Hinh 3.31. So @6 phan bé loai Caridina sp.1

Phan bo:

+ O Viét Nam: Hoa Binh (KBTTN Ngoc Son)

+ Trén thé gisi: Chi méi ghi nhan duogc ¢ Viét Nam.

Nhan xét: Caridina sp.1 c6 thé dugc xép vao nhém C. serrata vi ¢6 cac dic
diém nhu chay ngan, gai rau vuot qua dét goc cudng rau 1, ¢d rang trén giap dau
nguc, va nhanh trong caa chan boi con duc ¢6 phan phu trong khéc biét [65]. Tuy
nhién, Caridina sp.1 khéc véi C. serrata ¢ cac diém nhu: chiy dai hon (dat dén doan
bat dau hoac giita cua doan thir hai ciia cudng rau 1 so vai gan dat dén hoac hoi vuot
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qua doan cudi ciia dét gdc cua cudng rau); vay rau dai hon (2,6 so véi 3,0 1an so véi
chiéu rong); kich thudce trang 1on hon (1,33 x 0,84 mm so vai 0,9 - 1,0 x 0,7 - 0,6 mm).

Vé mit di truyén loai Caridina sp.1 va Caridina cucphuongensis c6 khoang
cach di truyén doan gen 16S 1a 2,9%. Tuy nhién, vé mat hinh thai 2 loai c6 su khac
biét & d6 dai chuy (dai dén dot Il cudng rau so véi dai téi cudi dét goc cudng rau)
cong thuc rang chity (5 - 11+ 4 - 6/0 - 2 50 véi 0 - 3 + 2 - 7/0 - 2) va gai rau (dai gan
tGi giira dot 2 cudng rau so véi dai téi dau dbt 2 cudng rau).

(29) Caridina sp.2

Mau vat nghién cau: 10 c4 thé duc (CL: 4,0 - 5,5 mm), 5 cé thé cai (CL: 4,2 -
6,4 mm) thu duoc tai sudi Ban Lap Vuon Qudc gia Xuan Son tinh Phi Tho.

Hinh 3.32. Sinh canh nei thu dwgc miu loai Caridina sp.2

Dic diém nhan dang: Chuy thang, dai hinh kiém phan cudi hoi cong xuéng,
dai toi giira cudng rau 3, dai bang 0,5 lan chiéu dai giap dau nguc, cong thic riang
chay (4 - 6 + 9 - 14)/(2 - 4). Gai cudng rau gap 1,13 lan chiéu dai cua dét géc cudng
rau. Vay rau vuon ra ngoai cubng rau, chiéu dai gap 3,37 lan chiéu rong. Dot dudi co
chiéu dai gap 2,5 lan chiéu rong, mép dudi hinh tam giac, c6 miii nhon ¢ giita, véi 5 - 6
cap to cung dang gai ¢ lung va 1 cap ¢ ngoai bién; dau ngon vai 4 cap to cung dang
gai, cap ¢ bén dai hon cac cip trung gian. Tam nhon nhanh ngoai chan dudi cé 18 to
cting dang gai, to ngoai cing ngan hon géc bén (Hinh 3.33).

Cang | ngan, map, t6i cubi cuéng mat; phan cang cé chiéu dai gap 2,3 lan chiéu
rong va 1,4 lan dét éng; dau ngon tron, co vudt; dt ngon dai bang 0,96 lan dbt ban.
Cang 11 dai, manh hon cang I, dat t6i gitra d6t 2 cudng rau; phan cang cé chiéu dai gap
2,75 lan chiéu rong, dai bang 0,75 lan chiéu dai dét ng; dau ngon tron, khdng c6 vubt;
dbt ngon dai gap 1,28 chiéu dai dt ban. Chan bo Il manh, vai 5 - 6 to cung dang gai
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& mép ngdn. Chan bo V manh, dat ti cudi dbt thir hai cua cudng rau, ¢t ngon két thic
bang mot vudt 1on, véi 41 - 58 to ciing dang gai & mép ngon.

Hinh 3.33. Hinh v& céc chi tiét loai Caridina sp.2 (1)
A - Giap dau nguc; B - Cudng rau; C - Vay rau; D - Budi; E - Ngon dudi;

F - Go hau mén; G - Tam nhon nhanh ngoai chan dudi; H - Mandible; I -
Maxillula; J - Maxilla; K - Maxilliped thir nhat; L - Distal end of palp maxilliped
thir nhat; M - Maxilliped thtr 2; N - Maxilliped the 3. Ty lé&: A=1mm;B-D =

0,5mm; E-J=0,2mm
Nhanh trong chan boi thir nhat ca thé duc bang 0,52 1an nhanh ngoai, véi
phan phu c6 ngon vuot qua mép trén cua nhanh trong bang 0,3 chiéu dai cua n6. Phan
phu duc cua chan boi thir hai ca thé duc bang 0,5 chiéu dai nhanh trong, phan phu
trong & khoang gitra phan phu duc, manh, nho, bang 0,5 lan chiéu dai phan phy duc.
Kich thudc trang 1,1 x 0,7 mm (chiéu dai x chiéu rong) (Hinh 3.34).
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Noi séng: Cac thity vuc nuéc chay ving nii nén day, cat, soi (Hinh 3.32).
Phan bo:

+ O Viét Nam: Phii Tho (VQG Xuan Son) (Hinh 3.39)

+ Trén thé gigi: Chi méi dugc ghi nhan tai Viét Nam.

Hinh 3.34. Hinh vé céc chi tiét loai Caridina sp.2 (2)
A-Cang1;B-Cang2; C,D-Chéanbo 3; E, F- Chan bo 5; G - Chan boi 1
con duc; H - Phan phu duc; | - Chan boi 2 con duc; J - Phan phu duc va phan phu
trong chan boi 2 con dyc. Kich thusc: A, B, C,F, G, 1 =1 mm, D, E, H,J=0,2 mm
Nhan xét: Cac mau cua loai Caridina sp.2 thu duoc c6 mot sé dac diém hinh
thai gidng véi loai C. caobangensis dugc mé ta boi Li va Liang (2002) véi chiy
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thang, dai téi gitra d6t 3 cudng rau, céng thic rang chity gom 9 - 14 gai trén chay, 4
- 6 gai sau hoc mat va dudi chay c6 2 - 4 gai. Gai cudng rau dai gap 1,13 lan géc
cubng rau [99]. Tuy nhién phan phu duc cua loai Caridina sp.2 thu duoc tai VQG
Xuan son khac biét hoan toan so véi phan phu duc dugc mo ta trong cong b cua Li
va Liang (2002) [99], ciing nhu so Véi hinh thai ctia cac mau vat thu duoc tai dia diém
chuan. Loai tim duoc & Tan Son c6 phan phu duc chan boi thir nhat con duc dai qua
mép cuia nhanh trong 0,52 lan chiéu dai cia nd so véi phan phu duc chan boi thir nhat
con dyc dai qua mép cia nhanh trong 0,66 lan chiéu dai cia nd va thuong gap lai
(Hinh 3.35 va Hinh 3.36).

Hinh 3.35. Chan boei 1 con duc cia Hinh 3.36. Chéan bei 1 con duc

Caridina sp.2 cia C. caobangensis [99]
’ r
e f
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Hinh 3.37. Chan bei 2 con duc cia  Hinh 3.38. Chan bei 2 con duc cia
Caridina sp.2 C. caobangensis [99]

Phan phu duc chan boi 2 cua Caridina sp.2 thu dugc ¢ Tan Son qua goc bén
ctia phan phu trong dai bang 0,5 lan chiéu dai phan phu duc, vai C. caobangensis c6
phan phu trong dai bang chiéu dai phan phu duc (Hinh 3.37 va Hinh 3.38). Cac phan
tich vé sinh hoc phan tir ciing cho thay su khéc biét di truyén giira loai Caridina sp.2
va C. caobangensis la 2 loai khac nhau véi khoang cach di truyén (16S) 1a 9,6%.
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Loai Caridina sp 2 thu duoc c6 mot sé dac diém vé chay, nhanh trong chan
boi | cia con duc gidng voi loai C. pseudoserrata [91]. Tuy nhién loai méi nay c6
thé phan biét voi C. pseudoserrata vai chily dai hon dai téi dau dbt rau thir 3 so véi
dai t6i giira dbt rau thir 2, rang dudi chiy 2 - 5 s0 véi 1 - 2, nhanh trong chan boi |
ctia con duc manh hon 2,4 1an chiéu rong so vai 2,77 lan chiéu rong; phan phu chan
boi | cua con duc dai hon vuot qua ngon nhanh trong 0,43 1an chiéu dai cua nd so véi
vuot qua nhanh trong 1 chit chuy thang, dai toi giira 6t 3 cudng rau, céng thic rang
chay gdm 9 - 14 gai trén chay, 4 - 6 gai sau hoc mat va dudi chiaty ¢d 2 - 4 gai. Gai
cudng rau dai gap 1,13 lan géc cudng rau [99]. Tuy nhién phan phu duc cia loai
Caridina sp.2 thu dugc tai VQG Xuan son khac biét hoan toan so véi phan phu duc
dugc md ta trong cong b caa Li va Liang (2002) [99], ciing nhu so vai hinh thai caa
cac mau vat thu duoc tai dia diém chuan.
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(30) Caridina sp.3

MAu vat nghién ctu: 10 ¢4 thé duc (CL: 4,0 - 5,4 mm), 5 thé céi (CL: 3,8 - 5,8
mm) thu duogc & Nguyén Binh, Cao Bang, Viét Nam

bic diém nhan dang: Chuy rat ngan va manh, chi dai téi cudi dét 1 cudng rau,
doi khi toi gitta dbt 2 cudng rau, dai bang 0,1 - 0,2 (trung vi 0,2) lan giap dau nguc,
rang chity nho, cong thic rang chay 0 - 8 + 0 - 4/0 - 2. Gai rau dai téi cudi dbt rau 1
cudng rau. D6t dudi co chidu dai gap 2,25 lan chiéu rong, co 6 doi gai trén lung va 1
d6i gai ¢ gan cudi. Pau dot dudi cé 3 - 4 d6i gai. Tam nhon nhanh ngoai chan dudi
c6 17 - 20 gai, gai phia ngoai dai hon gai phia trong (Hinh 3.40).
< f%/_é? /ﬁ T e

Hinh 3.40. Hinh vé céc chi tiét loai Caridina sp.3 (1)
F - G hau mén; G - TAm nhon nhanh ngoai chan dudi; H - Mandible; I - Maxillulg;
J - Maxilla; K - Maxilliped thir nhat; L - Distal end of palp maxilliped thir nhat;
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M - Maxilliped tht 2; N - Maxilliped tht 3. Ty I&: A=1mm; B-D =0,5mm;
E-J=02mm
Chan bo: Cang tha nhat ngan, to, dau ngén ngan tron, ngén ngan hon ban.
Cang Il dai, manh hon, dau @6t ngén tron, ngén dai hon ban. Chan bo 111 manh, dau
d6t ngén c6 1 mong va 4 - 5 to gai & mép ngon. Chan bo V, manh, dau ngén c6 37 -
39 to gai & mép.

Hinh 3.41. Hinh v& céc chi tiét loai Caridina sp.3 (2)
A-Cang1;B-Cang2;C,D-Chéanbo 3; E, F- Chan bo 5; G - Chan boi 1
con duc; H - Phan phu duc; | - Chan boi 2 con duc; J - Phan phu duc va phan phu
trong chan boi 2 con duc. Kich thusc: A, B, C,F, G, 1 =1 mm, D, E, H,J=0,2 mm
Chan boi: Chan boi thir nhat con dyc ¢6 nhanh trong dai tai 0,87 lan nhanh
ngoai, phan phu duc vuot qua mép caa nhanh trong 0,23 lan chiéu dai cua nd. Chan
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boi Il con dyc cé phan phu duc dai bang 0,8 lan nhanh trong. Phan phy trong nho,
hep dai bang 0,54 lan phan phy duyc. trang c6 kich thudc 1,1 x 0,7 mm.
Noi séng: Cac sudi, ao nudc chay trong rung.
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Ghi chi: @ bja diém c6 ghi nhdn sw phan bé cia loai
Hinh 3.42. So @6 phan bé loai Caridina sp.3

Phan bé:

+ O Viét Nam: Cao Bang (Nguyén Binh) (Hinh 3.42)

+ Trén thé gigi: Chi méi dugc ghi nhan tai Viét Nam.

Nhan xét:

Caridina sp.3 giéng & hinh dang chity va chan boi | ciia con duc C. pacho [72].
Tuy nhién c6 thé phan biét 2 loai nay qua cdng thirc rang chay (0 - 8 + 0 - 4/0 - 2 s0
v6i 5 -12 + 2 - 6/0 - 3); gai rau (da s6 dai toi cudi dét goc cudng rau 1, ddi khi dai téi
dau d6t 2 cudng rau so véi dai toi gitra d6t 2 cudng rau); dot dli ¢ cang | manh hon
(chiéu dai bang 2,39 - 2,67 lan chiéu rong so véi chiéu dai 2,75 - 3,80 lan chiéu rong).
Khoang cach di truyén gitra Caridina sp.3 va C. pacho 1a 4,2%. So d6 quan h¢ di
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truyén ciing cho thay Caridina sp.3 duoc tach ra thanh mot nhanh riéng, tach biét véi
loai C. pacbo.

Hinh 3.43. Hinh chup miu vat séng loai Caridina sp 3
(31) Caridina sp.4
Mau vat nghién ctiru: 10 con duc (CL: 3,6 - 4,7 mm), 5 con céi (CL: 4,0 - 4,8
mm) thu dugc ¢ Thuong Xuéan, Thanh Hoéa

Hinh 3.44. Hinh vé céc chi tiét loai Caridina sp.4 (1)
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F - Go hau mén; G - Tam nhon nhanh ngoai chan dudi; H - Mandible; I -
Maxillula; J - Maxilla; K - Maxilliped thir nhat; L - Distal end of palp maxilliped
thir nhat; M - Maxilliped thir 2; N - Maxilliped thir 3. Ty lé: A=1mm;B-D =

0,5mm; E-J=0,2mm
Dic diém nhan dang: Chiy ngian manh, hoi cong xubng, chity c6 cong thirc
2 -7+ 3-9/0- 2. Gai rau dai téi dau dot rau thi 2 cua cudng rau. Dot dudi co chiéu
dai gap 2,40 - 3,25 chiéu rong, lung c6 5 - 6 doi gai; phan dau cua dot dudi co 3 - 4
d6i gai, d6i ngoai ngan hon ddi ¢ gitra. Tam nhon nhanh ngoai chan dudi c6 18 - 21
gai (Hinh 3.44).

Hinh 3.45. Hinh v& céc chi tiét loai Caridina sp.4 (2)
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A-Cang1;B-Cang2;C,D-Chénbo 3; E, F- Chan bo 5; G - Chéan boi 1
con duc; H - Phan phu duc; | - Chan boi 2 con duc; J - Phan phu duc va phan phu
trong chan boi 2 con dyc. Kich thusc: A, B, C,F, G, 1 =1 mm, D, E, H,J=0,2 mm

Chan bo: Cang | ngan, to, dau ngén tron khéng c6 moéng, dot ngon ngan hon
d6t ban. Cang 1l dai, manh hon, dau ngén tron khéng c6 mong, dét ngon dai hon dot
ban. Chan bo 3, ngon ¢6 5 gai va két thic bang 1 méng. Chan bd 5 phan ngon két
thiic bang 37 - 40 to gai & phan mép ngon.

Chan boi: Chan boi | ciia con duc ¢ nhanh trong dai bang 0,59 lan nhanh
ngoai, phan phu duc cong, vuot qua mép caa nhanh nhanh trong 0,23 chiéu dai cua
né. Phan phu duc chan boi thir 11 cia con duc dai bang 0,43 1an chiéu dai caa nhanh
trong, phan phu trong bang 0,60 phan phu duc (Hinh 3.45).

Noi song: Sudi nudc chay trong ring c6 day l1a dé, soi va cat do sau.

Phan bé:

+ O Viét Nam: Thanh Hoa (Thuong Xuan) (Hinh 3.46)

+ Trén thé gigi: Chi méi dugc ghi nhan tai Viét Nam.
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Nhan xét: Caridina sp.4 kha giong C. nguyeni vé hinh dang chuy va chan boi
1 con duc [67]. Tuy nhién, c6 thé phan biét 2 loai nay & cong thirc chuy (3 - 9 so Véi
9 - 12), rang & dudi chay 1a (0 - 2 so véi 1 - 4); chiéu dai cua gai rau (dai t6i du cua
d6t rau 2 cudng rau so vai dai dén gitra dot rau 2 cudng rau); phan phu trong chan boi
2 con duc (dai bang 0,6 1an phan phu dyc so véi 0,4 lan chiéu dai phan phu dyc); tim
nhon nhanh ngoai chan dudi (18 - 21 gai so véi 12 - 18 gai). V& mat di truyén ciing
cho thdy day la hai loai khac biét véi khoang céach di truyén dya trén doan gen 16S
gitra hai loai la 8,8%.

Dénh gia vé mat di truyén thay loai Caridina sp. 4 so véi loai C. clinata va
C. haivanensis c6 quan hé kha gan giii véi nhau véi khoang cach di truyén (16S) lan
luot 12 1,3% va 2,5%. Tuy nhién vé mat hinh thai caa ba loai ciing c6 nhiéu sy khac
biét cu thé trong bang 3.3, nhu vay can phan tich thém cac gen khac dé danh gia chinh
x&c hon vé quan hé giira cac loai nay.

Bang 3.3. So sanh sw khac biét giira cac loai Caridina sp. 4, C. clinata
va C. haivanensis

Caridina clinata Caridina sp. 4 Caridina
haivanensis
C AL 2 e Cudi dét gbc 1

Chuy Qué dot goc rau  Chuy qué dot 2 rau N
hoac dau dot goc 2

Cong thiccrang chuty  13-21+4-5/2-3 2-7+3-9/0-2 0-3/0-1

Stylocerit Pét géc cudng rau POt 2 cudng rau  Gan cudi ddt goc

Ngon chan 5 45 - 49 37-40 30-42

Tam nhon 14 - 17 18-21 22-24

Phan phy trong chan

) 0,8 0,6 0,5
boi Il con duc/phu duc

3.1.2.2. Bac diém céc loai thugc giong Neocaridina Kubo, 1938

Dic diém nhan dang gidng giéng Neocaridina Kubo, 1938: Tém c6 kich thugc
nho. Phan kep c6 ban, dot ong cua cang | va Il ngan. Nhanh trén ciia chan ham trén
dau tién khong co phan 16i ra & mép ngoai ciia n6; Nhanh trong chéan boi | con duc
phinh to ra, hinh qua 18, & con céi kéo dai gan nhu hinh tam giac; phan phu duc cua
chan boi 11 caa con dyc 16n hon rat nhiéu (so véi giéng Caridina) duoc bao phu boi
16p 16ng cting day [16].

Phan bé: Bong Nam A.

Loai chuan: Neocaridina denticulate (De Haan, 1844)
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Neocaridina palmata palmata Shen, 1948

Caridina palmata Shen, 1948: 120, fig j. [Pia diém chuan: Sha-ping-pa,
Chungking, Trung Qudc] [97].

Caridina elongata Shen, 1948: 121, fig a - e. [Kweilin, Trung Qudc].

Caridina denticulata vietnamensis Dang, 1967: 157, hinh 4. [Dia diém chuan:
Cao Bang va Lang Son, Viét Nam] [62].

Caridina vietnamensis - Dang (1975): 72; bang Ngoc Thanh va nnk. (1980):
410 - 412, hinh 234 [63].

Neocaridina vietnamensis - Ding Ngoc Thanh & D Vin T (2008): 8; Ding
Ngoc Thanh & Ho Thanh Hai (2012): 159 -163, hinh 55 [71].

Mau vat nghién ctiu: Mbi dia diém (Chi tiét trong phu huc) 5 ¢4 thé duc (CL: 3,9 -
5,0 mm), 5 c& thé cai (CL: 4,4 - 6,5 mm).
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Pic diém nhan dang: Chay thang, hoi hep, thuong dai dén hét hodc vuot doan
thir 3 cia cudng rau, cong thirc rang chiy (3 - 4 + 8 - 13)/(3 - 6 ). Gai rau dai bang
0,8 lan chiéu dai doan géc cudng rau. Bt dudi co 5 - 6 cap to cing dang gai ¢ lung
va dau ngon c6 4 - 5 cap to cing dang gai. T4m nhon nhénh ngoai chan dudi co 12 -
14 to cing dang gai. Chan bo 111 c6 6 - 8 to ciing dang gai & mép ngon. Chéan bo V
c6 45 - 63 to ctirng dang gai & mép ngdn. Nhanh trong chan boi thir nhat cua con duc
c6 chiéu dai bang 0,8 lan chiéu dai ciia nhanh ngoai, ¢ hinh qua 1&; phan phu ngon
thu nho lai thanh moét phan nhd. Phan phy trong dai bang 0,9 lan chiéu dai cua phan
phu duc.

Noi séng: Cac thily vyc vang nai.

Phan bé:

+ O Viét Nam: Cao Bang, Ha Giang, Tuyén Quang, Bac Kan, Lang Son, Yén Bi.

+ Trén thé gioi: Trung Quéc (H6 Bac, Giang Tay, Phlc Kién, Quang Bong,
Quang Tay, Quy Chau, An Huy, Chiét Giang va Hong Kéng [12].

Nhan xét: Pac diém hinh thai ctia mau vat nghién cau phd hop vai mé ta loai
Neocaridina palmata palmata cua Shen [97].

bang Ngoc Thanh (1967) d& mo ta loai Caridina denticulata vietnamensis &
mién Bic Viét Nam. Céc cong trinh sau d, tac gia nay dd nang phan loai nay lén
cAp do loai C. vietnamensis [64]. Cai (1996) xem loai nay la synonym cua
Neocaridina palmata palmata (Shen, 1948) [98]. Sau do, Bang Ngoc Thanh va cs.
d4 chuyén loai C. vietnamensis sang giong Neocaridina (N. vietnamensis) [69, 71,
91]. Li & Liang (2002) da dua vao phén loai cua Cai (1996) xem C. denticulata
vietnamensis nhu la synonym ctua N. palmata palmata (Shen, 1948) [99]. Tuy nhién
bing Ngoc Thanh va D6 Van T (2008) va Bang Ngoc Thanh va Ho Thanh Hai
(2012) nhan xét rang loai N. vietnamensis c6 thé phan biét véi loai N. Palmata
palmata bai nhanh trong chan boi | con duc ludn c6 dang tréi I tron déu, khéng
bién doi (so vai bién d6i); phan phu duc cua con duc ¢ dang vubng goc, on dinh,
phan phu trong thuong dai téi ngon phan phu duc (so véi phan phu duc khdng vudng
g6c ma tron dau, phan phuy trong thuong ngan, chua téi ngon phan phu duc; kich
thudce trang to hon 1,00 - 1,25 x 0,65 - 0,85 mm). Ngoai ra, N. vietnamensis con c6
chuy twong di dai hon, c6 khi tai ngon rau I, ngon chuy hoi cong 1én. Nhanh ngoai
chan dudi cé sb gai it hon so véi N. palmata palmata [69, 71]. Tuy nhién, Liang (2004)
nhan xét rang hinh dang ciia nhanh trong chan boi | con duc rat bién doi & N. palmata
palmata, tham chi trong cing mét quan thé. Tac gia nay ciing luu y rang loai nay
song & cac sdng, sudi, ho, kénh, rach. Loai ¢ phan b & trung luu séng Duong Tir va
mién Trung Trung Quéc, Nam va Tay Nam Trung Quéc va mién Bac Viét Nam [12].
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Do phan b rong, khi hau am wét va méi truong séng khac nhau, cac phan phu duc
thudng 6 biéu hién bién do6i hinh thai va phan hoa thanh cac loai phy. Két qua phan
tich vé mat di truyén ciing khang dinh cac mau N. palmata palmata thu tir nhiéu dia
diém khac nhau ¢ Bong Bac Viét Nam déu la phan loai caa N. palmata palmata, voi
khoang cach di truyén 13 0 - 0,2% (16S) so véi mau cong b trén ngan hang gen (thu
& Hong Koéng, Trung Qudc).

3.1.2.3 Pdc diém céc loai thuge giong Atyopsis Chace, 1983

Dic diém nhan dang giéng Atyopsis Chace, 1983: Tom c6 kich thuéc lon. Chuy
khong cé hinh dang dep manh ¢ hai bén; phan go giira lung khong c6 gai, trong khi
phan g bung c6 tir 6 dén 12 gai. Canh trudc caa vo giap ¢ gai rau, canh viing canh
miéng sac. Céc chan bo khdng c6 nhanh ngoai; cang | va cang 11 ¢d cau tric gidng nhau
(khdng c6 ban), vaéi dinh cua cac ngdn co tim 16ng cing dai. Carpus cia hai cang nay
bi phan cat rat sdu. Chan bo 111 caa con duc ¢6 gai lon & merus. Nhanh trong ciia chan
boi 1 & con duc ¢ hinh oval va c6 gai cing ¢ ria. Chan boi 11 caa con duc ¢ phan phu
gan giéng hinh try, véi gai bao phii toan bo phan trén cua phan phuy trong.

Phan bd: Bong Nam A [81].

Loai chuan: Atya spinipes Newport, 1847

Atyopsis moluccensis De Haan, 1849

Atya moluccensis De Haan, 1849: 1833 - 1850. [Pia diém chuan: Moluccas,
Indonesia] [8].

Synonym:

Atya armata Lanchester, 1901: 559 [92].

Atyopsis spinipes Johnson, 1961a: 149, fig 38 - 42 [89].

MAu vat nghién cau: trong cac mau vat NCS thu duoc va ké thira khdng co
loai Atyopsis moluccensis.

Dic diém nhan dang: Theo Bang Ngoc Thanh va Ho Thanh Hai (2012), loai
c6 kich thudc 16n, ¢6 nhiéu sic té ¢ trén co thé. Chay ngan, chi dat téi giira d6t thir 2
ctia cudng rau 1, chily thét lai thanh miii nhon & dinh, canh trén chiy nhan khéng c6
rang, canh dudi chuy ¢6 8 - 11 rang. Cang | va Il ¢6 cau tao giéng nhau, phan kep
déu chi c¢6 ngdn, khdng cé ban. Chan bo 111 cua con duc ¢6 gai to & merus, ngén cd 5
gai. Ngon chéan bo V c6 khoang 27 gai. Nhanh trong cua chan boi | con duc co hinh
oval, ¢6 rat nhiéu gai cing & ria. Phan phu duc chan boi Il con dyc c6 phan phy trong
ngan, chi dat toi 1/4 phan phu duc. Telson ngon ¢é 10 gai, mat lung c6 6 d6i gai [71].

Noi séng: Cac sudi nudc chay xiét, thuong & ving cao [71].

Phan bo:

+ O Viét Nam: Pha Tho, Nghé An, Quang Nam, Quang Ngéi [71].
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+ Trén thé gisi: tir Sri Lanka dén Théi Lan, Malaysia, Indonesia va co thé ca
Philippines

Nhan xét: Trong cac nghién cau truéc day loai ndy dugc ghi nhan & nhiéu dia
phuong & Viét Nam bai cac tac gia Diang Ngoc Thanh & D6 Vin T, 2007; Ping
Ngoc Thanh & H6 Thanh Hai, 2012). Tuy nhién, trong rat nhiéu cac mau nghién ciu
sinh d4 phan tich dugc thu & nhiéu viing trén ca nudc khdng c6 mau caa loai Atyopsis
moluccensis, diéu nay co thé san luong cua loai hién tai d4 bi suy giam nhiéu hon so
voi trudc kia, can khao sat thém ¢ céc dia diém trude kia da ghi nhan dé khang dinh
thém vé tinh trang bao ton cua loai.

3.1.3. Pgc diém di truyén cia cac loai tdm Atyidae phan bé ¢ Vigt Nam dua
trén phan tich trinh ter gen 16S

Poan gen 16S ving tiéu phan ribosome dai 590bp, sau khi hiéu chinh, can
chinh 2 dau con lai 535bp cua 75 mau tir 30 loai thudc ho Atyidae tai Viét Nam (30
loai ¢ phan tich mau vé hinh thai) da duoc ding dé phan tich mébi quan hé di truyén.
Nghién ctu sinh str dung thém 09 trinh tu ciia mot s6 loai Caridina d& cong bb trén
Ngan hang gen (GenBank) dé so sanh. Loai Neocaridina palmata palmata duoc str
dung 1am nhém ngoai (outgroup) khi phan tich do su gan giii vé mat phan loai hoc
véi gidng Caridina [16] (chi tiét tai phu luc 3).

3.1.3.1. Khodng céch di truyén K2P giiza cac loai tom Atyidae ¢ Viét Nam

Két qua phan tich khoang céach di truyén K2P dya trén doan 535bp cua gen
16S rRNA cua cac loai tdm thudc ho Atyidae ¢ Viét Nam cho thay sai khéc di truyén
trung binh gitra cac loai tdm thudc ho Atyidae o Viét Nam cho thay sai khéc di truyén
trung binh giita cac loai tdm thuoc gidng Caridina la 12,1%, khoang cach di truyén
nho nhat la gitra 2 loai Caridina sp.4 va C. clinata 12 1,3% va I6n nhat 1a 20,3% giira
2 loai C. temasek va loai Caridina sp.2. Khoang céch di truyén giita cac loai thuoc
giong Caridina véi Neocaridina palmata palmata trung binh 1a 11,9%, khoang cach
thap nhét giira N. palmata palmata va C. thachlam 12 7,7% (Bang 3.4).

Pi vai nhom 15 loai thudc gidng Caridina chi dugc ghi nhan ¢ Viét Nam
(C. pseudoserrata, C. cucphuongenis, C. rubropunctata, C. clinata, C. nguyeni,
C. caobangensis, C. tricincta, C. pacbo; C. thachlam; C. namdat, C. haivanensis,
Caridina sp.1, Caridina sp.2, Caridina sp.3 va Caridina sp.4) khoang cach di
truyén trung binh 1a 7,7%, thap nhat giira Caridina sp.4 va C. clinata, cao nhat
gitra C. nguyeni va C. caobangesis véi khoang céach di truyén 12 12,06% (Phu luc 4).

Déi véi cac loai thuoc gidng Caridina phan bo rong & Viét Nam (C. cantonensis,
C. excavatoides, C. gracilipes, C. gracillima, C. johnsoni, C. lanceifrons, C. macrophora,
C. mertoni, C. peninsularis, C. serrata, C. temasek, C. typus, C. weberi
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sumatrensis), khoang cach di truyén K2P trong loai ciing thay doi rat I6n, dac biét doi
véi céc loai C. temasek (0,47 - 1,14%), C. gracillima (0,40 - 1,56%), C. macrophora
(0,4 - 1,59), C. lanceifrons (0,4 - 1,79%). Khoang cé4ch di truyén K2P trung binh
giira cac loai phan b6 rong l1a 14,8%, khoang cach di truyén cao nhat 14 19,7% giira
C. temasek va C. gracillima, thap nhét 14 5,7% giira C. peninsularis va C. mertoni.
Nhu vay, viéc phan tich trén cho thiy, cac loai c6 phan b hep (chi phan b6 ¢
Viét Nam) c6 khoang cach di truyén thap hon so véi cac loai co phan b rong (phan
bd ¢ Viét Nam va qudc gia khac) (7,7% so véi 14,8%). Diéu nay phi hop véi nhiing
phan tich vé dic diém hinh thai. Cac loai phan b hep it ¢6 bién di hinh théi giita cac
quan thé hon so vai céac loai phan b rong.
Bang 3.4. Khoang cach di truyén truyén K2P trong loai va giira cac loai
tdm ho Atyidae & Viét Nam
(Xem chi tiét hon trong phan phu luc)

palmata palmata

Tén loai Khoang céch di Tén loai Khoang céch di
truyén (%) truyén (%)

Trong Véi cac Trong Véi cac

loai loai khéac loai loai khéac

C. cantonensis 0,22 -0,25| 8,33-18,79 | C. pacho - 4,25 - 18,7
C. caobangensis 0,44 -1,52| 7,7-20,50 | C.penisularis |0,13-0,19|5,72-17,51
C. clinata 0 1,3-18,59 C. pseudoserrata - 3,66 - 18,54
C. cucphuongensis | 0,29 - 0,95| 2,86 - 18,69 C. rubropunctata - 4,45 - 18,92
C. excavatoides |0,18 - 0,25/ 12,23 - 19,03| C. serrata 0,18 -0,19| 5,76 - 20,61

C. gracillipes 0,17 - 0,58| 9,32 - 17,55 | C. temasek 0,47 -1,14| 11,97 - 20,26

C. gracillima 0,4-1,56 (12,95 -19,53| C. thachlam - 6,08 - 17,26
C. haivanensis 0,19-0,25| 2,49-19,99 | C. tricincta 0,17 -0,19| 5,25 - 19,23
C. johnsoni 0,14 -0,19| 12,07 - 19,3 | C. typus - 12,56 - 20,5
C. propinqua - 11,98 - 20,61 | C. sumatrensis - 10,23 - 18,61
C. lanceifrons 0,4-1,7910,23 - 19,87 | Caridina sp.1 - 2,86 - 18,69
C. macrophora 0,4-159| 5,65 - 16,74 | Caridina sp.2 - 3,47 - 20,26
C. namdat 0,17 -0,19| 4,14 - 19,31 | Caridina sp.3 - 3,66 - 18,29
C. mertoni - 5,65 - 17,66 | Caridina sp.4 - 1,32 - 18,44
C. nguyeni - 8,12 - 18,7 Neocardina 0,06 7,72 - 17,56

3.1.3.2. Méi quan hé di truyén cuia tom Atyidae ¢ Viét Nam
Két qua phan tich mdi quan hé di truyén dua trén phan tich trinh tu doan gen
16S cho thiy tat ca cac loai tom Atyidae ¢ Viét Nam (bao gom cac loai thuoc cac
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giong Caridina, Neocaridina) déu phan tach thanh nhiing nhém doc lap. Biéu nay
thé hién cac loai tom ho Atyidae & Viét Nam déu 1a don phat sinh. Tir so d6 quan hé
di truyén cho thay, cac loai tdm Atyidae ¢ Viét Nam c6 thé duoc chia ra thanh 2
nhom: Nhom 1 12 cac loai mang tinh chat can nhiét déi va nhém 2 gém cac loai mang
tinh chat nhiét déi da duoc ghi nhan & Viét Nam (Hinh 3.48)

- Nhém 1: Cac loai thudc nhém loai mang tinh chat can nhiét dgi duoc chia
thanh 2 nhém nho (1a, 1b) bao gom:

+ Nhom (1a) bao gom cac loai: C. caobangensis, C. clinata, C. cucphuongensis,
C. haivanensis, C. namdat, C. nguyeni, C. pacbo, C. pseudoserrata, C. rubropunctata,
C. thachlam, C. tricincta, Caridina sp.1, Caridina sp.2, Caridina sp.3 Caridina sp.4,
C. serrata va C. cantonensis. Tat ca cac loai duoc ghi nhan tir Viét Nam trong nhanh
nay déu co khu vuc phan bd kha han ché va hau hét 1a loai dic hitu caa Viét Nam.
Trong nhom cé C. cantonensis va C. serrata dd duoc mo ta tir mién nam Trung
Qudc va ¢ Viét Nam chi dugc tim thay trén mot hon dao duy nhat ngoai khoi mién
Trung Viét Nam (ddo CU Lao Cham), c6 thé c6 hai gia thiét cho truong hop nay:
hoic do sy du nhap caa con ngudi, hoac do hai loai c6 phan b tu nhién trén dao,
can ¢6 nhitng nghién citu sdu hon vé sinh hoc, dia sinh hoc cua loai nay. Céc loai
khac duoc mo ta trong nhém nay déu la loai dac hitu cua Viét Nam (Caridina
caobangensis, C. clinata, C. cucphuongensis, C. haivanensis, C. namdat, C. nguyeni,
C. pacbho, C. pseudoserrata, C. rubropunctata, C. thachlam, C. tricincta, Caridina sp.1,
Caridina sp.2, Caridina sp.3 va Caridina sp.4).

Trong nhém (1a), néu dua theo cong thirc mang dé phan loai nhu trong cong
b cuia Liang va cs. (1999) khi xac lap giéng Paracaridina thi ¢ 7 loai c6 thé duoc
dua vao giéng nay gom Caridina cucphuongensis, C. clinata, C. haivanensis,
Caridina sp.1, Caridina sp.2, Caridina sp.4, C. thachlam [86]. Céc loai nay déu c6 5
cap mang bén kha phat trién, 2 cap mang khép ¢ chan ham 111 véi cap thi hai c6 kich
thudce tiéu giam manh, 1 cap mang chan ¢ chan ham 11 kha phat trién, mang khop
vang mat & chan bo | (khac véi mang khop xuat hién & chan bo | trong nhiéu loai
thugc gidng Caridina), cac nhanh bén hinh mdc (epipod) kha phat trién & chan ham
I11 va xuat hién & bon chan bo dau tién. Tuy nhién, theo von Rintelen va cs. (2008)
dic diém nay khong phai la duy nhat cua giéng Paracaridina ma con c6 thé gip &
mot s6 dai dién cac gidng tdm riu khéc [87]. Viéc phan tich quan hé di truyén dya
trén gen 16S cho thay 6 loai Caridina cucphuongensis, C. clinata, C. haivanensis,
Caridina sp.1, Caridina sp.2 va Caridina sp.4 tach ra thanh 1 nhanh tach biét so vai
cac loai khac nhung C. thachlam lai duoc tach thanh mot nhanh riéng. Qua dé cé thé
thay viéc phan chia céc loai trén thanh gidng Paracaridina chua rd rang va diéu nay
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cling phi hop véi nhan xét Do va cs. la giir cac loai nay trong gidng Caridina truéc
khi co cac nghién ctru sdu hon [73].

zve31773 C. thachlam
ey I C. rricincta

B29641
100 ZMB30283 C. nguyeni
zvB33788 Caridina sp. 3
B30342
. ﬁmmw [C. namdat
ZMB30295 C. pacho
ZuB30314 C. rubropunctata
gggggg C. cantonensis Nhom la
KP168730
B30306 .
@468760 , C. serrata
ZMB30343  C. pseadoserrata
ZMB32049
830752 |C. cucphuongensis
B30234
m | ZMB32911
zvB3o27e Caridina sp.1
Aue3zees Caridina sp.4
zmB30729 Caridina sp. 2 .
B32012 : Nhém para
Bsoss4| C. clinata
ZMB31757
B31753 | C. haivanensis
B30304
=17 B31667 -
4@&0752 C. caobangesis
ZMB30255!
e VB2 C. weberi sumatrensis
zvB1718 C. typus
ZMB31609
B30725
=1 %830286 Nhom 1b
B30264
¥MB29638
1
Z,jga%zoﬁ?éﬁo C. lanceifrons
o MB30662
ZMB30318
%MB29758
Lt MB30284
B30294
B30202
ZMB33806
|;,y|a3ozso : :
53026 C. johnsoni
[ ZMB30252
o MB30310 .
4[ 00360 | C. excavatoides
o PP471308
B2088
,_|as meo?lc temasek
AY708117 C. propingua
B32937
829504 s
—— 61 % paoees | C- Macrophora Nhom 2
830287
ZMB31616
B30267 | C. peninsularis
478491
ZMB29644
zvB31580 C. mnertoni
100 ﬂﬁmoﬁes
|'IE7 [ o2 gracillima
MB29642
L— prazizes
80 ZMB31574
B33808
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Lo, C. gracilipes
NB33822
2830390
7MB33824
ZMB33820
ZMB32917
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;;g;g% Neocaridina palmata palmata
70830661
ZMB31572

0.06

Hinh 3.48. Moi quan h¢ di truyén ciaa cac loai thugc ho Atyidae tai Viét
Nam dwa trén phan tich trinh tw gen 16S
(*CA&c so trén cac nhanh biéu th; gia trj bootstrap)
+ Nhom (1b) bao gom céc loai C. lanceifrons, C. typus va C. weberi
sumatrensis day la cac loai c6 phan bé rong. Riéng C. weberi sumatrensis thu dugc
Viét Nam, trong nhanh thudc can nhiét déi, chu yéu tim thdy & ving nhiét déi, co
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cong bd ¢ Pai Loan (viing 6n doi) nén nhiéu kha niang c6 phan bb & ca ving 6n dgi
va nhiét dai.

Nhém 2: bao gém cac loai C. gracilipes, C. macrophora, C. gracillima,
C. johnsoni, C. excavatoides, C. excavatoides, C temasek, C. peninsularis va C. mertoni
day 1a nhém mang tinh chat nhiét d6i dién hinh d& duoc ghi nhan & Viét Nam. Trong
nhém nay c6 céac loai loai c6 phan bé chii yéu ¢ cac ving phia nam nhu Malaysia,
Indonesia, Philippines, Théi Lan, An D¢ c6 phan b cao nhat vé phia bac chu yéu la
nam Viét Nam. V& mat nguon goc cd thé coi day 1a cac loai ¢ ngudn goc phat sinh
& viing nhiét doi thé gioi

Tom lai, cac két qua phat sinh loai phan tir chiing minh rang Viét Nam nam trén
ranh gidi dia Iy sinh hoc gitra Dong A va Bong Nam A, bang ching 1a pham vi phan
b6 ctia hai nhdm loai gap nhau o Viét Nam. Mat d6 loai va tinh da dang di truyén cao
& mién Bac Viét Nam Ia rat dang chi y va can phai duoc tiép tuc xem xét.

3.1.3.3. Pac diém di truyén mét s6 loai nghi 1a loai mai
(1) Caridina sp.1

Loai Caridina sp.1 1a loai méi thu dugc & KBT Ngoc Son Ngo Ludng. Vé mit
hinh thai, loai nay nam trong nhom C. serrata, rat giéng C. serrata & hinh dang chay
nhung lai c6 khoang céch di truyén véi C. serrata Ién dén 8,3%. Vé mat di truyén,
Caridina sp.1 gan giii nhat véi loai C. cucphuongesis va C. clinata (véi khoang cach
di truyén lan luot 1 2,9% va 4,3%) (Bang 3.4).
Bang 3.5. Cac vi tri nucleotide sai khac, sai khac co y nghia Parsimony trén trinh
tw vung gen 16S cua Caridina sp.1 so véi C. cucphuongesis, C. serrata va C. clinata

Vi tri nucleotid sai khac
Tén loai
7 |8 |9 |10 |13 |14 |16 |17 |25 |26 |40 |41 (31 134 {144
Caridina sp.1 A |G |T |T |G |G |G |C |A A |A A |G |A A
C. cucphuongensis A G G
C. serrata T [A A |A |A A AT |G T G
C. clinata A A . . . |G |G |G |G |A
Vi tri nucleotid sai khéac
Tén loai
188 [190 (193 232 235 240 P41 [242 245 246 264 265 267 269
Caridina sp.1 A A |G |G A |G |G |G |G |T A |C |G |G
C. cucphuongensis A
C. serrata C G |A |A |G T |A A |G |T |T [A|T
C. clinata A G T A
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. Vi tri nucleotid sai khac
Tén loai
274 (280 291 292 [293 (294 322 |323 |329 331 |341 |343 |344 |358
Caridina sp.1 A |T |IC|A|A A AA A |T TIA|T A
C.cucphuongensis |G | - |- |- |- |G |- | . |- |A . |. |. |-
C. serrata . |C T |G |G |. |T |G |A G |T |A |G
C. clinata . . . . . . T . G . . . A G
Tén loai Vi tri nucleotid sai khac
359 1365 [371 397 |457 |458 460 |461 462 |463 472 478 479 481
Caridina sp.1 G |[T |G |T |G |C |C |C |C|T T ]]C |G |A
C. cucphuongensis | . : A | | T |T |T |]. |[C C|A|.
C. serrata A A |. |A A |. . T 1. 1C T |A T
C. clinata A A A A A |. . . . |IC | C

Ghi cha: Cac v; tri td mau la vi tri sai khac co y nghia Parsimony

Loai Caridina sp.1 c6 khoang cach di truyén voi C. clinata 1a 4,3%, so sénh trinh
tu gen 16S cua 2 loai ndy phat hién thiy cd 22 vi tri nucleotide da hinh, 13 axit amin
(aa) sai khac, trong d6 ¢6 11 nucleotide c6 y nghia di truyén bao gom cac nucleotide &
vi tri s6 13, 25, 246, 265, 329, 344, 358, 359, 365, 475, 463 va 3 aa cO y nghia
Parsimony la vi tri aa Lysine (K) s6 110 (lién quan dén nucleotide s6 328, 329,330), aa
Arginine (R) s6 120 (lién quan dén nucleotide s 358, 359, 360) va aa Isoleucine (1) s6
122 (lién quan dén nucleotide sé 364, 365, 366) (Bang 3.5, Bang 3.6).

Bang 3.6. C4c vi tri axit amin sai khéc, sai khac cd y nghia Parsimony trén trinh
tw vung gen 16S cua Caridina sp.1 so véi C. cucphuongesis, C. serrata va C. clinata

Tén loai Vi tri axit amin sai khac
3/4|/5|6/9]14 4445|6465 ]78|79 82[88|90]|92
Caridina sp.1 SIFIGIAN|N|S | K|I|V|V S|G|L|S|M
C. cucphuongensis | . | | . S R|.|. | .| .| DJ|. V
C. serrata *IIINJI|/D| 1L |.].|VIM|I G E|F]|I
C. clinata I GIG|N|.|.|. .. .].]|N
Tén loai Vi tri axit amin sai khac
94|98 |108]110|111114|115]|120|122|124|133|153|154|161
Caridina sp.1 C/ K |K|K |F |V ]I R |[I |S |Y |A P [R
C. cucphuongensis | . | . : : | . . : : : N |V |F |.
C. serrata RIG |I R |[I |G |Y |E |[K|. N | T w
C. clinata . * R |. : N |JE |[K [N [N |T

Ghi cha: Cac v; tri td mau la vi tri sai khac co y nghia Parsimony

Giira 2 loai Caridina sp.1 va C. serrata cling ¢ chiy ngan, gai rau vuot qua doét
gbc cudng rau 1, co rang trén giap dau nguc, tuy nhién lai cd khoang cach di truyén
kha 16n (8,3%). So sanh trinh ty gen 16S cua 2 loai nay phét hién thay co 44
nucleotide da hinh, 24 vi tri aa sai khéac, trong d6 c6 12 nucleotide cd y nghia di truyén
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gém cac nucleotide & vi tri sb 13, 25, 245, 246, 265, 329, 331, 344, 358, 359, 365,
475 va 4 aa c6 ¥ nghia Parsimony la aa Lysine & vi tri s6 110 (lién quan dén nucleotide
s6 328, 329,330), aa Phenylalanine (F) & vi tri s 111 (lién quan dén nucleotide sé
331, 332, 333), aa Arginine & vi tri s6 120 (lién quan dén nucleotide s6 358, 359, 360)
va aa Isoleucine & vi tri s6 122 (lién quan dén nucleotide s6 364, 365, 366) (Bang 3.5,
Bang 3.6).

(2) Caridina sp.2

Loai Caridina sp.2 1a loai mégi thu duoc & VQG Xuéan Son. Vé mit hinh thai,
loai nay gidng vai C. caobangensis va C. pseudoserrata ¢ dic diém hinh dang
chuy, gai rau tuy nhién lai c6 khoang céch di truyén véi hai loai C. caobangensis,
C. pseudoserrata khé I6n (lan luot 12 9,6% va 8,6%). Vé mat di truyén Caridina sp.2
gan giii nhat véi loai Caridina sp.4 véi khoang céach di truyén 1a 3,5% (Bang 3.4).

Bang 3.7. Cac vi tri nucleotide sai khac, sai khac cd y nghia Parsimony trén
trinh tw vung gen 16S cua Caridina sp.2 so veéi C. caobangensis, C. pseudoserrata
va Caridina sp.4

] Vi tri nucleotid sai khéac
Tén loai .
7 18 |9 |10 |13 |14 |16 |25 |26 |41 |60 |63 121 131 (144 146
Caridinasp.2 |G |G |T |[A /A A |G A |G |T |T |G |T |AJA|A
C. caobangensis A G |. |G Al. AIG|. |A|]. |IG|lG T
C. pseudoserratal A |A |. |G [T |. [A|G|. [A]. |. |[C |G |G |T
Caridinasp.4 |A |A | . G|G|. |[G|. |. |C T
Tén loai Vi tri nucleotid sai khac
148 151 152 (188 189 193 [194 P11 | 228229 |231|233|234|236|238|239
Caridinasp.2 |T |A /A |A |A |G |T |G |T |T |A|T AT |AA
C. caobangensis |G |G |. |. |[G |A |JA JA |C |. |G |G |G |C G
C. pseudoserrata| . |G |G |G |G |A |. |A [C |[C |G T G
Caridinasp.4 |. [. |. |. |. |. . |A|l. |. |G G
Tén loai Vi tri nucleotid sai khac
240|241 242| 243| 244| 245| 253| 255| 260 266| 268| 291| 293| 294| 320| 321
Caridinasp.2 |G |G |A |G |A |G |[C [T |IC|GIA A AIG|A|A
C.caobangensis | . |. |. |. |. |T |T |[C |T [A |G |G |G |A T
C. pseudoserrata|A |A |. |A |G |T |T G |G Al . |T
Caridinasp.4 |. |. |G |. |G |. |. |. |. |. |]. A |T|T
Vi tri nucleotid sai khac
Tén loai 328330340341 (342343344 353|354 |370 406 |461 |462 |468 1480483
Caridinasp.2 |G |T |T |G |A |T |T |T |G |A A |T |T |[T |A|G
C.caobangensissA |G |. |A|. |A|. AT T IG|C|. |C|T|T
C.pseudoserrata| . |. |G |. |T |G |[C|. |. |[T |G |C |C T| T
Caridinasp.4 |. [. |. |. |. |. |.|.|.1].1]G6]C |C T

Ghi cha: Cac vi tri td mau la vi tri sai khac co y nghia Parsimony
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So sanh trinh ty gen 16S loai Caridina sp.2 véi 3 loai con lai (C. caobangensis,
C. pseudoserrata va Caridina sp.4) cho thdy doan gen 16S dai 535bp ma hoa cho 178
aa, 0 64 nucleotide va 27 aa sai khac, trong do co 18 nucleotide va 5 aa cd y nghia
di truyén (Pi) (Bang 3.7, Bang 3.8).

Giira 2 loai Caridina sp.2 va C. caobangensis ¢ cac dac diém vé hinh thai chity
va gai rau gidng nhau. So sanh trinh tu gen 16S cua 2 loai nay phét hién thay co6 44
nucleotide da hinh, 23 aa sai khéc, trong d6 c6 14 nucleotide c6 y nghia di truyén
gdm céc nucleotide & vi tri s6 16, 131, 144, 151, 189, 193, 228, 239, 245, 253, 268,
291, 370, 480 va 5 aa c0 y nghia Parsimony.

Tuong tu, gitra loai Caridina sp.2 va C. pseudoserrata ciing c6 hinh thai ¢ chuy
va nhanh trong chan boi 1 con duc giéng nhau, nhung so sanh trinh ty gen 16S cua 2
loai nay phat hién thay co 44 nucleotide da hinh, 21 aa sai khac, trong d6 c6 14
nucleotide c6 y nghia di truyén gém cac nucleotide & vi tri s6 7, 16, 18, 131, 144,
151, 189, 193, 228, 239, 244, 245, 253, 268, 291, 370, 462, 480 va 5 aa c6 y nghia
Parsimony ¢ dung cac vi tri sai khac véi loai C. caobangensis.

Bang 3.8. Cac vi tri axit amin sai khéc, sai khac cd y nghia Parsimony trén trinh
tw vung gen 16S caa Caridina sp.2 so véi C. caobangensis, C. pseudoserrata va
Caridina sp.4

Vi tri axit amin sai khac

Tén loai

3 (4 |5 |6 |9 |14 |41 |44 |51 |65 |71 |78 |79 |80 |81
Caridina sp. 2 G|l INJA|S|I W|N N |V |V |L |V |K|E
C. caobangensis |[E |. |[D [T IN|S |. |[S |D K|l |[W|A |R |.
C. pseudoserrata [N [V |Y |T |G |N R |S G [M|I |F R |K
Caridina sp. 4 N G G|. |. |.|.|. 1]l E |G

A1 as Vi tri axit amin sai khac
Tén loai '

82 |85 |87 |90 |98 |107 |110 |115 |118 |124 |136 | 154
Caridina sp. 2 S |L |S I K 1|* |[D|F |L I K |L
C. caobangensis | | FI|F |V |R|Y |[K |I] |Y |L |E P
C. pseudoserrata |V | F VY oA L |[E |P
Caridina sp. 4 G | . : : : F E |P

Ghi cha: Céac vi tri td mau la vi tri sai khac cdé y nghia Parsimony

Loai Caridina sp.2 c6 khoang cach di truyén thip nhat véi loai Caridina sp.4
(3,5%), so sanh trinh ty gen 16S cua 2 loai ndy phat hién thay c6 19 nucleotide va 9
aa da hinh, trong d6 c6 4 nucleotide c6 y nghia di truyén bao gém cac nucleotide & vi
tri s6 7, 25, 244, 462 va khong c6 aa sai khac nao cd y nghia di truyén (Pi) (Bang 3.7,
Bang 3.8).
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(3) Caridina sp.3

Loai Caridina sp.3 1a loai méi thu duoc & Nguyén Binh, Cao Bang. Vé mat hinh
thai loai nay gidng voi 2 loai C. pacbo va C. namdat & dac diém hinh dang chay, chan
boi 1 con dyc, khoang cach di truyén giira Caridina sp.3 voi 2 loai nay lan luot 1a
4,1% va 4,2%. VVé mat di truyén Caridina sp.3 gan giii nhat véi loai C. pseudoserrata
v6i khoang céch di truyén 1a 3,7% (Bang 3.4).

So sanh trinh ty gen 16S loai Caridina sp.3 vai 3 loai C. pacbo, C. namdat va
C. pseudoserrata cho thiy doan gen 16S dai 535bp mé hoa cho 178 aa c6 41
nucleotide sai khac, 22 aa da hinh, trong d6 ¢6 10 nucleotide c6 y nghia di truyén (Pi)
va 7 aa c0 y nghia Parsimony (Bang 3.9, Bang 3.10).

Giira 2 loai Caridina sp.3 va C. pacbo c6 mét s6 dac diém vé hinh thai giéng
nhau. So sanh trinh ty gen 16S cua 2 loai nay cho thay c6 21 nucleotide da hinh trong
d6 c6 5 nucleotide cd y nghia di truyén gém cac nucleotide & vi tri s6 151, 152, 193,
228, 266, 322, 355, 365, 455. Gitra 2 loai c0 11 aa sai khac trongdo covadaacoy
nghia di truyén 1a hai aa Isoleucine & vi tri s 4 (lién quan dén nucleotide s6 10, 11,
12) va s6 89 (lien quan dén nucleotide sb 265, 266, 267), mot aa Lysine & vi tri s6
122 (lién quan dén cac nucleotide & vi tri s6 364, 365, 366) va mot aa Aspartate (D)
& vi tri s6 152 (lién quan dén cac nucleotide & vi tri s6 454, 455, 456).

Bang 3.9. Cac vi tri nucleotide sai khac, sai khac c6 y nghia Parsimony
trén trinh tw vung gen 16S cia Caridina sp.3 so véi C. pacbo, C. namdat va
C. pseudoserrata

Vi tri nucleotid sai khac

Tén loai
7 (10|13 |16 |26 |63 111 (117 123 144 146 (147 {151 152
Caridina sp. 3 AIAGIGIA G |T |T |G A A |G A A
C. pacho G|G | . .G, |{C . T C
C. namdat .. |G A |, |G A |G G
C.pseudoserrata | . (G| T|A|G| .| .| .| . |G| T|A|G| G

Vi tri nucleotid sai khac
189 (193 (220 (228 240 (243 245 (246 |247 250 |255 |257 |266

Tén loai

Caridina sp. 3 GIG|IT|ICIG|IA|IG|G|T|A|CI|TI|T
C. pacho .. . ]Jc|T|.|G|.|A|lC|G]|.|.|C
C. namdat Al A T | . _ _ , , . . c|C

C.pseudoserrata | | A | Al Al _ T
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Vi tri nucleotid sai khac

Tén loai
267|269 [272 |322 |345 355 |365 |372 |455 457 |461 |463 |464 |475
Caridina sp. 3 TIA A|T A|/A|T|IA|G|C|C|G|C
C. pacho c| . . T . |G TIAA T
C. namdat G T|.|G|T|A|G]| . T|A|T
C. pseudoserrata TICl|G A AT

Ghi cha: Cac v; tri td mau la vi tri sai khac co y nghia Parsimony

Giita Caridina sp.3 va C. namdat ciing 1a 2 loai gidng nhau vé mot sé dac diém
hinh thai (¢ hinh dang chay va chén boi 1 con duc), so sanh trinh ty gen 16S cua 2
loai nay phat hién thiy c6 20 nucleotide da hinh 11 aa sai khac, trong d6 c6 9
nucleotide ¢ y nghia di truyén gém céc nucleotide & vi tri s 151, 152, 193, 228,
266, 322, 355, 365, 455 va 6 aa cO y nghia Parsimony bao gém aa Asparagine (N) &
vi tri s6 51 (lién quan dén nucleotide s6 151, 152, 153), aa Valine (V) vi tri s6 65 (lién
quan dén nucleotide s6 193, 194, 195), aa Isoleucine vi tri s 89 (lién quan dén
nucleotide sb 265, 266, 267), aa Isoleucine vj tri s6 119 (lién quan dén nucleotide s6
355, 356, 357), aa Lysine vi tri s6 122 (lién quan dén nucleotide sé 364, 365, 366),
aa Aspartate vi tri s6 152 (lién quan dén nucleotide s 454, 455, 456)

Bang 3.10. Céc vi tri axit amin sai khéc, sai khac co y nghia Parsimony
trén trinh tw vung gen 16S cia Caridina sp.3 so véi C. pacbo, C. namdat va

C. pseudoserrata

R .. Vi tri axit amin sai khac
Tén loai T
3 4 5 6 9 (39 |49 |51 |65 |74 |82 |84
Caridina sp. 3 N I D D |N * N |V |Y R R
C. pacbho D |V G ) Y . . H G
C. namdat . ) ) G (K . G M .
C. pseudoserrata V |[Y | T |G : L |G |[M K
) . Vi tri axit amin sai khac
Tén loai ’
86 89 90 |119 |122 |152 |153 |154 |155 |159
Caridina sp. 3 F | E | K |D |A | P R L
C. pacho . T . . I G L K F
C. namdat S T G vV | G . * F
C. pseudoserrata vV T Q F

Ghi cha: Cac v tri td mau la vi tri sai khac co y nghia Parsimony
Loai C. pseudoserrata Ia loai cd khoang cach di truyén gan nhat véi Caridina sp.3
1a 3,7%. So sanh trinh tu gen 16S caa 2 loai nay thay c¢d 19 nucleotide da hinh, 13 aa
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sai khéc, trong d6 c6 4 nucleotide c6 y nghia di truyén bao gom cac nucleotide & vi
tri s6 10, 151, 152, 193, 322, 355 va 4 aa c6 y nghia Parsimony la aa Isoleucine & vi
tri s6 4 (lién quan dén nucleotide s6 10, 11, 12), aa Asparagine & vi tri s6 51 (lién
quan dén nucleotide s6 151, 152, 153), aa Valine & vi tri s6 65 (lién quan dén
nucleotide s6 193, 194, 195), aa Isoleucine ¢ vi tri s 119 (lién quan dén nucleotide
s6 355, 356, 357(Bang 3.9, Bang 3.10).

(4) Caridina sp.4

Loai Caridina sp.4 1 loai mgi thu duoc & Thuong Xuan, Thanh Hoéa. Vé mat
hinh thai, loai nay giéng véi C. nguyenni ¢ hinh dang chay va chan boi 1 con duc
(khoang cach di truyen l1a 8,8%). Vé mat di truyén Caridina sp.4 c6 quan hé gan giii
nhat véi 2 loai la C. clinata va C. haivanensis voi khoang céach di truyén lan luot 1a
1,3% va 2,5% (Bang 3.4).

Két qua so sanh trinh ty viing gen 16S loai Caridina sp.4 véi 3 loai C. clinata,
C. haivanensis va C. nguyeni cho thay doan gen 16S dai 535bp ma hoéa cho 178 aa
c6 54 nucleotide va 26 aa sai khac, trong d6 cd 4 vi tri nucleotide c6 y nghia di truyén
(Pi) va 5 aa sai khac c6 y nghia Parsimony (Bang 3.11, Bang 3.12).

Giira 2 loai Caridina sp.4 va C. nguyeni c6 cac dic diém vé hinh thai chay va
chan boi 1 con duc giéng nhau, tuy nhién khoang cach di truyén kha Ién (8,8%), so
sanh trinh ty gen 16S cua 2 loai nay phat hién thay cd 44 nucleotide va 22 aa da hinh,
trong d6 c6 3 nucleotide c6 y nghia di truyén gom céc nucleotide & vi tri s6 14, 12,
353 va 4 aa cO y nghia Parsimony. 4 aa nay la aa Glycine (G) & vi tri s6 5 (lién quan
dén nucleotide s6 13, 14 va 15), aa Tryptophan (W) & vi tri s6 41 (lién quan dén
nucleotide s6 121, 122 va123), aa Serine (S) & vi tri s6 114 (lién quan dén nucleotide
s6 340, 341 va 342) va aa Cysteine (C) ¢ vj tri s6 118 (lién quan dén nucleotide s6
352, 353 va 354) (Bang 3.11, Bang 3.12).

Bang 3.11. Céc vi tri nucleotide sai khac, sai khac cé y nghia Parsimony

trén trinh tw vang gen 16S cua Caridina sp.4 so véi C. clinata, C. haivanensis va
C. nguyeni

Vi tri nucleotid sai khac

Tén loai
718 110/12|14|39/40(41|60|81|86 [120|121|138/142{144(145|148

Caridinasp. 4A|lA|A | T|G|A A AIA|T|TIGIT|A|T|T

C. clinata A P R N O B €

C. haivanensis| .

H|4[4]0

>
> > 0|

C.nguyeni |G|G|G|C|A|T
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Vi tri nucleotid sai khac

Tén loai
184|188|189(228(232|236|237|238(239|241|242(244252|258|262(263]264|265

Caridinasp. 4 A|/A|A|T|T|T|T|G|A|/G|G|G|C|T|A|T|T|G

C. clinata

C.haivanensis, . | . | . | . |.|.|.|.|. /.. |.l.|.]l.]Cl|.|A

C.nguyeni |G|G|T|C|C|G|G|C|T|A|A|T|T|A|G]|.|G

Vi tri nucleotid sai khac

Tén loai
2671278/290318(319/321|339|342|353/363|364|369(455/461476/479/482|532

Caridinasp. 4 A |C|A|T|T A|T|T|G A|A|A|A|C|TI|A|T]|T

C. clinata AT A C
C.haivanensis | 1| | | T|C|.|[A| . |G|.|.|.|.|.].].
C.ngueni || |G|AIG | .|.|G|AT|.|TT |T|.|T|G|A

Ghi cha: Cac v; tri td mau la vi tri sai khac co y nghia Parsimony

Loai Caridina sp.4 va C. clinata mac du c6 khoang cach di truyén rat thap
(1,3%), tuy nhién khi so sanh trinh ty gen 16S cuia 2 loai nay phat hién thiy c6 6
nucleotide va 4 aa sai khac. Trong s6 nucleotide va aa sai khac nay cé 1 nucleotide &
vi tri s6 278 ¢6 y nghia di truyén va 2 aa c6 y nghia Parsimony 12 vi tri aa Serine & vi
tri s6 93 (lién quan dén nucleotide s6 277, 278 va 279), va aa Aspartate ¢ vi tri s6 114
(lién quan dén nucleotide s6 340, 341 va 342).

Loai Caridina sp.4 va C. haivanensis ciing la 2 loai kha gan giii nhau vé mat di
truyén (2,5%), so sanh trinh tu gen 16S cua 2 loai nay phat hién thay c6 13 nucleotide
va 9 aa sai khac, trong d6 c6 4 nucleotide c6 y nghia di truyén & vi tri s6 14, 121, 278,
353 va 4 aa c6 y nghia Parsimony gém aa Glycine & vj tri s6 5 (lién quan dén
nucleotide s6 13, 14 va 15), aa Tryptophan & vi tri s6 41 (lién quan dén nucleotide s6
121, 122 va 123), aa Serine ¢ vi tri s6 93 (lién quan dén nucleotide sb 277, 278 va
279) va aa Cysteine ¢ vi tri s6 118 (lién quan dén nucleotide s6 352, 353 va 354)
(Bang 3.11, Bang 3.12).

Bang 3.12. Cac vi tri axit amin sai khac, sai khac c6 y nghia Parsimony
trén trinh tw vang gen 16S cuaa Caridina sp.4 so véi C. clinata, C. haivanensis va
C. nguyeni

Tén loai Vi tri axit amin sai khac
3 |4 |5 |13 |14 |41 |62 |79 80 |81 |82 |88 |89
Caridina sp. 4 N |I |G |E|I [W|N |V E |G |V ]I |E
C. clinata . G |. ..
C. haivanensis .. /D]. INJR|. |. |. |. |. |T K
C. nguyeni G |v |D |D|IN|R |D|G|L |[K|L |V
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Tén lodi Vi tri axit amin sai khac
93 |97 (106 107 114 118 122 (123 152 {154 [159 {160 (161
Caridina sp. 4 S |Q |F|L |D|C |K|K|Y |P|L |E |V
C. clinata L I T T B
C. haivanensis L|. |. |F|. |YV|E |. . |. |.1./1.
C. nguyeni . R |L |V |E|Y |. IN|F |L|. |V |G

Ghi cha: Cac v; tri td mau la vi tri sai khac co y nghia Parsimony

3.1.4. Khoa dinh logi cac loai thugc hg tom Atyidae ¢ Viét Nam
Can cir vao két qua phan tich dic diém hinh thai cac mau vat thu duoc trong

nghién ctu nay va tham khao céc tai liéu: Bang Ngoc Thanh va Ho Thanh Hai [71];
Cai (2004) [77] nghién ctu sinh xay duyng khoa dinh loai cac loai tdbm thugc ho
Atyidae phan b tai Viét Nam.

D6t 6ng (carpus) cua cang | va Il giéng nhau. Phan kep Atyopsis
khéng co6 ban (A. moluccensis)

D6t 6ng caa cang | va 1l khac nhau. Phan kep c6 ban 1

D6t goc cua cang 11 cd mot gai cong. Nhanh trong chan boi  Neocaridina
| con duc phinh rong thanh hinh trai 1é, mat lung c6 gai, (N.  palmata
phan phu trong & phia géc mép trong palmata)

D6t goc cua cang 2 khong co6 gai cong. Nhanh trong chan
boi 1 con duc thuong hinh hat dau hoac hinh cén, mat lung Caridina
khong c6 gai, phan phu trong ¢ phia ngon mép trong

Khoa dinh logi cho céc loai thugc giong Caridina da duwoc ghi nhédn ¢ Viéet Nam

1 Mat binh thuong 3
Mit tiéu giam hoac khong con mat 2
2 Mat hoi tiéu giam; cuong mat van xuat hién C. namdat
Mit tiéu giam manh hoic khéng con mat; khéng cé cuén
2 : ) ) J d ¢ C. thachlam
mat
3 Gai cudng rau dai, vuot quéa dét géc ciia cudng rau | 4
Gai cudng rau ngan, khong vuot qua dét goc cua cudng rau | 15
4  Chuy rat ngan, khdng qua dét goc (a6t 1) cudng rau | 5
Chuy dai vuot qué dot gbc (ddt 1) cudng rau | 7
5 Nhénh trong chan boi Il con duc c6 phan phu trong dat téi  Caridina

0,3-0,4 chiéu dai phan phu duc. serrata

Nhanh trong chan boi 1l con duc c6 phan phu trong dat toi
0,6 chiéu dai phan phuy duc
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Cong thirc rang chuy 5 - 12 + 2 - 6/0 - 3, gai dai téi giira d6t

6 2 cubng rau; dét dui ¢ cang 1 chiéu dai bang 2,75 - 3,8 lan Caridina pacho
chiéu rong.
cong thirc rang chity 0 - 8 + 0 - 4/0 - 2, gai rau da sé dai toi
cudi @6t goc cudng rau 1, 6t dui ¢ cang 1 bang 2,39 - 2,67 Caridina sp.3
1an chiéu rong

7  Chuy khéng t6i giira d6t |1 cudng rau | 8
Chuy dai ti hoic qua gitra d6t 11 cudng rau | 9
Chuy hoi cong xuéng, cong thtc rang chity 5 - 11 + 4 - 6/0

8 -2, gaicudng rau dai dén gan gitra d6t tha hai ctia cudng Caridina sp. 1
rau |
Chuy thang, cong thirc rang chuy 0 - 4 + 3 - 10/0 - 2; gai Caridina
cudng rau chi dai téi chém dot thir hai cua cuéng rau | cucphuongensis

9  Cang | c6 ngén ngan hon ban rd rét 10
Cang | ¢6 ngon dai bang hoac dai hon ban 11
Chuy dai téi cudi cudng rau 1, cong thﬁff} rang chﬁy chay Caridina

10 (11-14+9 ) 12)/5, gai rau dai téi gitra dot thir 2 cuong rau nguyen
1 hoac c6 thé dai hon
Chuy dai téi dau dot _th}r 3 (\)%Jot]'g r?u 12 con,g th.lIC rfmg cAhuy Caridina sp. 4
2-7+3-9/0 -2, gai rau dai tai dau dot thir hai cuong réu |

1 Gai cuf:)ng rau vuot qua giira dén gan dau ngon dét thir hai  Caridina
cua cuong rau | rubropunctata
Gai cudng rau hiém khi vuot qué gitra dot tha hai cua cudng 1
rau |
Mép bung cua chuy c60 - 2 r’éng; mép ngon cua nhanh trong Caridina

12 chén boi I con duc gap lai; tam nhon nhanh ngoai chan duoi .
¢6 15 - 18 to cang dang gai cantonensis
Mép bung cua chuy ¢06 3 - 5 rang; mép ngon cua nhanh trong
chan boi | con duc thang; tam nhon nhanh ngoai chan dudi 13
€6 19 - 22 to ciing dang gai

13 Chuy dai toi giira dot 11 cudng rau | C. pseudoserrata
Chuy dai qua dot 111 cudng rau | 14

14 Phan ph}; trong cua chan boi thir 11 con duc dai gan tgi dau Caridina
ngon phan phu duc caobangensis
Phan phu trong chan boi tha I con duc dai bang 0,6 lan -

3 aas L Caridina sp. 2

chiéu dai phan phu duc

15  Chuy ngan khong vuot qua ngon dét thir hai cia cudng rau | 16
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Chuy thudng vuot quéa ngon dot thir hai cua cudng rau |

hoac dai hon 19

16

Gai cudng rau dat téi dau ngon dét thir nhat cua cudng rau | 17

Gai cudng rau dat chi hoi vuot qué nia chiéu dai dét thi

A 5 A A 18
nhat caa cuong rau |

17

Nhénh trong chan boi Il con duc c6 phan phu trong dat téi  Caridina
0,9 lan chiéu dai phan phu duc tricincta

Nhénh trong chan boi Il con duc c6 phan phu trong dat ti  Caridina
0,5 lan chiéu dai phan phu duc haivanensis

18

Nhanh trong chan boi | con duc gan giéng hinh chit nhat  C. clinata

Nhanh trong chan boi | con duc gan giéng hinh con dai C. mertoni

19

Mat lung cua chuy khéng co rang C. typus

Mat lung cua chuy co rang 20

20

Chuy cong Ién ¢ nira phia ngon, vuot xa ngoai ria cua vay rau 21

Chay gan nhu thang hoac cong xudng, co thé dat téi ria vay rau 24

21

Chuay rat dai, xuot xa ria cua vay rau, dai bang khoang 1,5
1an so v&i chiéu dai gidp dau nguc; mat lung cta phan sau
chuy c6 it hon 12 rang véi khoang céch gitra cac rang kha
rong, bao gébm 1 rang trén giap dau nguc

22

Chuy dai, dat gan tgi hoac chi hoi vuot qua ria cia vay rau,
dai nho hon 1,5 1an so vai chiéu dai giap dau nguc; mit lung
ctia phan sau chay c6 nhiéu hon 12 rang véi khoang cach
gitra cac rang hep, bao gém it nhat 1 rang trén giap dau nguc

23

22

Go hau mon khong co gai; kich thudc trieng trung binh 0,55

- 0,66 x 0,35 - 0,40 mm C. gracillima

Go hau mon co gai; kich thudc trang nho 0,4 x 0,25 mm C. gracilirostris

23

Mép @6t dudi (telson) hinh tam giac, véi mot mii nhon ngan
& gitra; nhanh trong chan boi | con dyc khéng c6 phan phu
trong hoac chi dudi dang vét khia; kich thuéc tring nho 0,3
- 0,32 x 0,48 - 0,52 mm

C. gracilipes

Mép d6t dudi (telson) hoi tron dau, khéng c6 mii nhon &

gitta; nhanh trong chan boi | con duc véi phan phu trong Caridina
hinh strng, moc & mép ngon; kich thudc trang trung binh  macrophora
0,53-0,59 x 0,84 - 0,93 mm

24

Chay gan nhu thang, rang phi khap mat lung 25

Chuy hoi cong xudng & phia trugc hoac hinh xichma, khong

L ome o R , 28
c6 rang ¢ phia trudgc cua mép lung chuy

25

Chuy dai, vuot qua chiéu dai cubng rau 26
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Chay ngan, thuong chi dat t6i gitra dbt thar hai ciia cudng rau 27

Chuy c¢6 it hon 3 rang trén giap dau nguc; kich thudc trang  Caridina

26
nho 0,40 - 0,42 x 0,25 - 0,30 mm peninsularis

Chuy thuong ¢ tir 4 - 6 riang trén giap dau nguc; kich thugc  Caridina
trang 16n 0,80 - 0,90 x 0,50 - 0,60 mm lanceifrons

27  Khong c6 rang sau 6 mat C. weberi

4 - 6 rang sau 6 mat C. weberi sumatrensis

28  Nhanh trong chan boi | con duc ¢6 phan phu trong C. temasek

Nhénh trong chan boi | con duc khdng cé phan phu trong 29

D6t bung VI map, ty ¢ chiéu dai dot bung VI/chiéu dai giap

29 N N
dau nguc nho hon 0,60 lan

C. excavatoides

D6t bung VI thon, ty 1é chiéu dai ¢t bung V1/chiéu dai giap

A \ 30
dau nguc l6n hon 0,65 lan

Go trugc hau mon khong co gai; ty 1¢ chiéu dai/chiéu rong

30 o . L ; s s
dot ong cua cang | va cang Il lan luot 1a 2,9 va 4,0

C. johnsoni

Go trude hau mon co gai; ty 1é chiéu dai/chiéu rong dot ong
ctia cang | va cang Il 1an luot 12 3,5 va 4,4
3.2. Pic diém phan bé va dé xuat phan hang bao tén ciia tom Atyidae & Viét Nam
3.2.1. Panh gia dgc diém phan bé cia cac loai tom Atyidae ¢ Vigt Nam
3.2.1.1. Phan bé theo viing, mién
Téng hop tir s6 lidu tir 294 diém thu dugc mau tém Atyidae, cho thay mién
Bic ¢6 sy phong ph vé s6 luong loai tém thuoc ho Atyidae véi 21 loai chiém 64%
tong s loai ghi nhan (Hinh 3.49). Céc loai chi ¢ phan bd & mién Bac (tinh tir déo
Hai Van tro ra) bao gom: C. pseudoserrata, C. cucphuongenis, C. rubropunctata,
C. clinata, C. nguyeni, C. caobangensis, C. cantonensis, C. tricincta, C. pacho;
C. thachlam; C. namdat, C. haivanensis, C. serrata, C. tonkinenis, C. weberi
sumatrensis, C. weberi, Caridina sp.1, Caridina sp.2, Caridina sp.3, Caridina. sp.4
va Neocaridina palmata palmata. Trong s6 21 loai chi c6 phan b6 & mién Bac thi c6
6 loai la Neocaridina palmata palmata, C. serrata, C. tonkinensis, C. weberi
sumatrensis, C. weberi va C. cantonensis ¢ phan bé rong dugc ghi nhan & mot sé
nudc 1an can va Viét Nam, cac loai con lai hién tai déu chi thiy ¢ Viét Nam va da s6
chi ghi nhan tai mat, hai tinh.

C. tonkinensis
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Bang 3.13. Phan bé dia Iy cac loai thudc ho Atyidae & Viét Nam

TT Tén loai bia hinh canh Vung phan bé dia ly tw nhién
(1) ) quan
Poi | Pong | Ven | Tay | Pong | Pong Vang nui| Duyén Tay Nam
nGai | Bang | bién | Bac | Bac | bang Bac | Bic hai Nam | Nguyén | Bo
3 (@ ®) |6 | Bo Trung B§| Trung Bo | (11) (12)
(8) (©) (10)

Gidng Caridina

Caridina cantonensis Y,

11938 * ’ ' '
5 Caridina caobangensis Li | 4+
& Liang, 2002
3 Caridina clinata Cai, + +
Quynh & Ng, 1999
4 Caridina cucphuongensis 4 4

Dang, 1980

Caridina excavatoides
Johnson, 1961

Caridina gracilipes De
Man, 1892

Caridina gracillima
Lanchester, 1901
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) (2 @@ | 66 O 8 © (10) (11) (12)
Caridina gracilirostris
8 | De Man, 1892 * * * * *
9 Caridina haivanensis Do + +
& Dang, 2010
Caridina johnsoni Cai,
101 Ng & Choy, 2007 B " "
11 Caridina lanceifrons Yu, 4 4 4 4 4 4 4 4
1936
12 Caridina macrophora N N N N N N N
Kemp, 1918
13 Caridina mertoni Roux, 4 4
1911
Caridina namdat Do,
14 | Dang & von Rintelen, + +
2021
Caridina nguyeni Li &
15 Liang, 2002 * *
16 Caridina pacbo Do, von 4 N

Rintelen & Dang, 2020
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1) ) @@ 6|6 | 0 (@) 9) (10) (11) (12)
Caridina peninsularis
17 Kemp, 1918 + + + + +
Caridina pseudoserrata
18 | bang & Do, 2007 * *
Caridina rubropunctata
19| bang & Do, 2007 * *
20 Caridina serrata N N
Stimpson, 1860
Caridina temasek Choy &
2L | Ng, 1991 ¥ *
29 Caridina thachlam Do, N N
Cao, von Rintelen, 2021
Caridina tricincta Do,
23 | von Rintelen & Dang, + +
2020
Caridina typus H. Milne
24 Edwards, 1837 " * * * * *
o5 Caridina weberi De Man, 4 N

1892
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1) ) @@ 6|6 O (@) 9) (10) 1) (12)
Caridina weberi

26 | sumatrensis De Man, + +
1892

27 | Caridina sp.1 + +

28 | Caridina sp.2 + +

29 | Caridina sp.3 + +

31 | Caridina sp.4 + +
Gidng: Neocaridina

39 Neocaridina palmata N +
palmata Shen, 1948
Gidng Atyopsis

33 Atyopsis moluccensis De + + + +

Haan, 1849
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Céac loai tom Atyidae dic trung cho mién nam Viét Nam c6 4 loai chiém
12% tong s loai (Hinh 3.49). Cac loai phan b & mién Nam bao gom: C. johnsoni,
C. excavatoides, C. temasek va C. mertoni.

24%

12%

B Loai chi phan b6 mién Bac

OLoai chi phan b6 mién Nam

64%

O Loai phan bo ca nudce

Hinh 3.49. Biéu do ty I¢ phan bd Bac Nam cac loai tom Atyidae
Ngoai ra, mot s6 loai cd phan bé rong khap ca nuéc 1a 8 loai chiém 24% (Hinh
3.49), bao géom Atya moluccensis, Caridina peninsularis, C. gracilipes, C. gracillima,
C. gracilirostris, C. lanceifrons, C. macrophora, C. typus. Trong sb cac loai c6 phan
bd rong ca nudc, ¢o C. peninsularis, C. gracillima, C. macrophora van duoc xép vao
nhém cac loai phan bé nhiét déi.

Néu phan chia theo ving dia ly thuy sinh vat theo Dang Ngoc Thanh va cs.
(2002), véi 377 dia diém khao sét, s6 luong dia diém thu duoc tdm Atyidea ¢ 7 viing

la khac nhau.

Bang 3.14. S6 lwong, ty 1& mau tom Atyidea theo ving khi hau

Ving khi hau S6 dia Pia diém thu dwgc | Pia diém khong thu
diém khao mau dwoc mau
sat So lwong | Ty 18 (%) | S6 lwong | Ty 18 (%)

Tay Bic 36 8 22 28 78
Poéng Bic 153 139 91 14
Pong bang Bac Bo 62 58 94 4
Ving ndi Bic

X 35 34 97 1 3
Trung Bo
Duyén hai Nam

K 35 32 91 3 9
Trung Bo
Tay Nguyén 17 2 12 15 88
Nam B¢ 39 21 54 18 46
Tong so 377 294 83
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Qua két qua & Bang 3.14 cho thay tom Atyidae it phan bé ¢ viing Tay Béc c6
tGi 78% sb diém khao sat khdng thu dugc mau tdm Atyidae, viing Tay Nguyén ciing
la ving it thu dugc mau tdm Atyidae s6 diém khong thu dugc mau chiém 88%. Ving
Bic Trung B, viing Bong bang Bic Bo, viing Bong Béc, ving Nam Trung Bo la cac
viing ¢ s phan bd nhiéu caa céac loai tdm thudc ho Atyidae voi ty 1¢ s6 diém thu
dugc mau chiém trén 90% sb diém khao sat.

Nalll b 6 :\\xx\\\\\\x\\\\\\\\x 6

T ﬁy Ng '[]_y éll :\\\.\.\\\\\ 3

Duy é 38} llél Nall]_ Tl"[ll‘lg B 6 :\\\.‘-\.\\\:\\\\.\\\\\\\xx\\\x\\\x\\\\\\ﬂ 1 O

\}' 'l:lllg 11‘{11 Bé’c Tl‘]_l]'lg Bé :\\\\.\\\\\\x\\\\\\\xx\\\x\\x\x\\} 9

Khu viee

Bé\)llg b E:illg B é’ic b6 -\\\\:\.\\\\\\\.\\\\\\x\x\\\x\\\ﬂ 8

~ -
BOIlg B ac -\\\\.\.\\\\\\\-.\\\\\\.\'\.x\'\\\\\\:\x'\\\\\\\\\\\x\\\\\\\\\\\\\\x\\\\x} 1 7

Tay Bic 3 1

0 5 10 15 20

so lugng loai

Hinh 3.50. Biéu dd so lweng loai thudc ho tdm Atyidae ¢ Viét Nam theo khu vuc

Paénh gia vé da dang loai, tir két qua & biéu d6 cho thay khu vyc Bong Bac B
la khu vuc c6 sy da dang nhat vé thanh phan loai véi 17 loai, tiép theo 1a khu vuc
Nam Trung B véi 10 loai, khu viec Nam B, Pong bang Bic Bo, Bic Trung Bo va
Nam Bo lan luot 12 8, 9 va 6 loai. Hai khu vuc c6 it loai phan bé nhat @6 1a khu vuc
Tay Bac véi 1 loai va Tay Nguyén 1a 3 loai.

Loai duy nhat tim thdy ¢ Tay Béc d6 la C. lanceifrons. Ving Bong Bac va
Pong bang Bac B ciing la ving c6 su da dang vé loai ciia tom Atyidae. O khu vuc
nay chu yéu l1a cac loai tdm Atyidae dac hitu cho Viét Nam, chiém téi 45,5% s loai ghi
nhan doé la: Caridina cucphuongensis, C. pseudoserrata, C. rubropunctata, C. clinata,
C. nguyeni, C. caobangensis, C. haivanensis, C. tricincta, C. pacbo, C. thachlam,
C. namdat, Caridina sp.1, Caridina sp. 2, Caridina sp.3 va Caridina sp.4.

C6 3 loai c6 sy xuat hién & nhiéu ving la Caridina lanceifrons, C. macrophora,
C. gracilipes, day la céac loai c6 su phan bé rong.

3.2.1.2. Phan bé theo dia hinh canh quan va dé cao

a. Phan bd theo dia hinh canh quan

Viét Nam c6 dia hinh canh quan da dang, nhiéu loai hinh thuy vuc noi dia. Tuy
khac nhau giira cac mién Béc, Trung va Nam, nhung nhin chung c6 thé phan biét
thanh 3 viing dia hinh canh quan chu yéu: viing ndi doi, viing dong bang va ving dat
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ven bién. Vung ndi d6i chiém dién tich 16n & mién Bac va mién Trung, véi cac thuy
vuc dac trung 12 séng, subi vaing ndi, ho tw nhién va nhan tao. Ving dong bang chiém
dién tich I6n & mién Nam Viét Nam, hep & mién Trung, vai cac thuy vic pho bién la
séng viing dong bang, kénh rach, ao va ruong lda nugc. Ving dat ven bién co dia
hinh thap tiép giap véi bién, cac thuy vuc dac trung 1a cac cira s6ng va cac viing nudc
lo ven bién.

Céc loai tdm Atyidae - giong nhu cac thay sinh vat noi dia khéc ciing ¢ nhiing
dic trung tuong tng tao nén cac tap hop loai dic trung cho cac ving phan b: ving
do6i-nui, viing dong bang, ving ven bién, ton tai va thich @ng véi cac dic trung sinh
thai canh quan, mai truong cac thuy vuc mdi viing. Trong maéi tap hop loai, thuong
thay céac thanh phan loai dic trung cho viing phan b, khong c6 hoac rat it gap o cac
viing khéc, bén canh thanh phan loai c6 phan bd rong & cac ving. Nhiing yéu to co y
nghia quan trong véi doi sbng sinh vat nhu toc do dong chay, do trong cua nudc,
nhiét do, d6 man va cac dic tinh cua nén day.

- Phan bd cua tdm Atyidae & cac thuy vuc vang doi nui:

Tap hop cac loai tom Atyidae phan b ¢ cac thuy vuc séng, sudi doi ndi, chii
yéu 1a & phia Bac, 18 loai (chiém 54,5%) bao gom: C. cucphuongensis, C. clinata,
C. pseudoserrata, C. cantonensis, C. serrata, C. rubropunctata, C. nguyeni,
C. caobangensis, C. haivanensis, C. tricincta, C. pacbo, C. thachlam, C. namdat,
Caridina sp.1, Caridina sp.2, Caridina sp.3, Caridina sp.4 va Neocaridina palmata
palmata. Dic trung co ban caa séng sudi ving doi ndi ¢ do cao trén 15 m téi 1500 m
1a 16ng hep, ndng, ¢ ché do nudc chay. Muyc nudc dao dong 16n giira cac mua trong
nam, cao vé mia mua (dong chay manh) nhung lai xuéng thap vao mua kho (dong
chay cham), c6 khi gan nhu can nudc hoan toan, nén day da, soi, cat. Ham luong 6xy
hoa tan thuong cao, nhiét do nuéc thap, dac biet xudng thap vé mia déng. Thyc vat
thuy sinh bao gém thyc vat thuy sinh bac cao, tao ddy bam da.

Trong céc dang thuy vuc, thiy vuc ving nii da voi da ghi nhan duoc sé hrong
loai tdm riu 16n nhat véi nhiéu loai dic hivu nhat, bao gém C. cucphuongensis, C. clinata,
C. pseudoserrata, C. rubropunctata, C. nguyeni, C. caobangensis, C. tricincta,
C. pacbo, C. thachlam, C. namdat, Neocaridina palmata palmata (11 loai, chiém
33,3% tong s6 loai ghi nhan dugc). Ving ndi da voi thuong cé céc thiry vuc trong
hang ngam, véi céc dac trung nhu diéu kién anh sang han ché hoac hoan toan khong
c6, nhiét d6 thuong thap, muc do khuéch tan 6xy vao nuéc thap, phu sa lang dong it
va dinh dudng nghéo. Tuy nhién, c6 2 loai tém Atyidae dugc ghi nhan ¢ diéu kién
hang dong nay do6 la C. thachlam va C. namdat. Trong d6, loai C. thachlam c6 nhiéu
dic diém duoc danh gia da thich nghi hoan toan véi doi song trong hang dong
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(stygobitic species) nhu giam hoac mét hoan toan mat va sic t6 co thé, cac co quan
xUc giac phét trién, chan dai hon va hinh dang co thé manh mai hon so véi cac loai
song trong diéu kién binh thuong [110]. Mién Bac Viét Nam c6 dién tich nii da voi
16n do d6 c6 thé con nhiéu loai tdm thudc ho Atyidae & viing nay chua dugc kham
pha. Cac két qua nghién cttu nay ciing phu hop véi cac nhan dinh trudc day vé tinh
dic hitu rat cao cua ving nui da voi. Theo Vermeulen va Maassen (2003), ving ndi
déa voi Bong Bac Viét Nam 1a khu vuc chuyén tiép gitra hé dong vat Palearctic (ving
cuc) cta Trung Quéc dai luc va hé dong vat bong Nam A & Pong Duong
(Indomalayan) [111]. Cac khu vuc chuyén tiép nhu vay thuong rat phong phu vé loai
va nhiéu loai dac hitu. Khi hau am u6t va su da dang vé dia hinh va dia chat d lam
tang thém sy da dang sinh hoc. Clements va cs. (2006) nhan xét rang cac nui da voi
d4 hinh thanh nén cac dao o trong d4o (islands within islands) va dugc biét dén nhu
nhiing khu vuc 6 tinh dic hitu cao [112]. Bang Ngoc Thanh va Ho Thanh Hai (2007)
cling nhan xét rang khu hé giap xac mién Bac Viét Nam c6 tinh dic hitu cao ca vé
muc do dac hitu ciing nhu vé cac bac taxon dac hiru [76]. Nhu vay, nghién ctu nay
d4 cang ¢ két qua cua cac nghién ciu trudc day veé tinh dac hitu cao vé khu hé sinh
vat gidp xac va than mém & cac thity vuc ndi da voi cua Viét Nam.

- Phan b cua tdm Atyidae & cac thuy vuc viing ddng bang:

Céc thuy vuc ving dong bang Viét Nam dic trung bai phan ha luu cac séng
16n, céc song dao, kénh rach, dam ao, rugng lda nuéc. Céac thuy vuc nay cé ché do
nudc tinh hoac nudc chay cham vao mua khé, chay manh vao mua mua, d6 trong
thap, nén day ban, cat, ham luong dxy hoa tan thap hon so véi ¢ séng subi ving ndi,
nhiét d6 nudc cao hon, d6 duc cao hon, ham luong dinh dudng. Cac thuy vuc nay
chiu thc dong rat nhiéu cua cac hoat dong sinh hoat, san xuit néng nghiép, cong
nghiép. Tai cac thay vuc nay vao mua lii cac sinh vat c6 tir song co thé di vao cac ao,
ruong, kénh rach [75]. Biéu nay giai thich tai sao nhiéu loai tom Atyidae vén chi
song tai cac song lai xuat hién ¢ cac thuy vuc noi dong. Nhom loai tém Atyidae
thuong xuyén bat gap trong ving thuy vuc viing dong bang la Caridina lanceifrons,
C. macrophora va C. gracilipes. Ciing c6 thé bat gap mot s6 loai nay & cac thuy vuc
song, sudi, ho ving dodi ndi nhung nhin chung, ching chii yéu phan bé & cac song
trong canh quan viing déng bang.

- Phan bd cua tom Atyidae ¢ thuy vuc viing cira soéng ven bién:

Vung cua song nudc ta trai dai tu Bic vao Nam tao nén mot vung nudc lg
rong 16n. Céc sinh canh ving nuéc lo da dang phy thudc vao nhan té ty nhién (thuy
triéu....) va canh tac néng nghiép. O cira séng thuong c6 do man khong on dinh, cao
vao mua kho va thap vao mia mua, vao mlia mua cac cira song bi ngot hod, do man
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chi con 4% [75]. Nhom loai tdm Atyidae bat gap chu yéu & ving cira sdng nudc ta
la: C. tonkinensis, C. johnsoni, C. excavatoides, C. temasek. Qua phan tich dia diém,
thoi gian thu thap mau vat va tham khao tai liéu vé noi sdng cua céac céac loai ké trén,
chiing tdi cho rang nhom loai nay 13 nhom loai séng gitra nudc ngot va nudc man hay
con goi la nhdm loai chi chir yéu phan bé & viing nuéc lo. Loai Caridina johnsoni chi
thu dugc & mot s ving cira séng ven bién mot mién Nam nhu séng Thu Bon (Quang
Nam), sdng Sai Gon (thanh phé H6 Chi Minh), sbng Hau (An Giang), song Giang
Thach, séng Cai Lén, sdng Cai Bé (Kién Giang). Tai cac dia diém & trung va thuong
luu cac con séng khong thu dugc mau vat cua loai ndy, ké ca cac thang mua khd. Qua
phan tich dia diém, thoi gian thu thap mau vat va tham khao tai liéu vé noi séng cua
loai nay, cd thé két luan rang nhom loai nay 1a nhom loai séng gitra nuéc ngot va
nuéc man hay con goi 1a nhém loai chi chu yéu phan bé ¢ viing nudc lg.

b. Phan b theo d6 cao

Can cir vao sé liu vé do cao cua cac loai thu dugc va theo su phan chia céc
dai d6 cao dwa vao diéu kién tham thyc vat, dia hinh khu viec Béng Duong cia Bain
va Hurley (2011), NCS d4 tong hop so lugng cac loai tdm Atyidae ¢ 3 dai do cao: do
cao dudi 300 m (ving dong bang), d6 cao 300 m dén dudi 800 m (vung nui thap) va
d¢6 cao trén 800 m (vung nui cao) [113].

800 m :

' 300-<800m 15

Do cao

0 5 10 15 20 25 30

S6 luong loai
Hinh 3.51. Biéu d@d so lweng loai thudc ho tdm Atyidae & Viét Nam theo dd cao
Nhin vao biéu db s6 luong loai thudc ho tdm Atyidae ¢ Viét Nam theo do cao
(Hinh 3.51) cho thay, khu vuc dong bang (dudi 300 m) c6 téi 26 loai phan b, chiém
89,7% tong sb loai duoc ghi nhan cua luan an (78,8% sé loai duoc ghi nhan ¢ Viét
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Nam). O viing nai thap tir 300 m dén dudi 800 m co sy xuat hién caa 15 loai (51,7%).
C6 12 loai c6 phan bd ¢ ca 2 ving dong bang va vung ndi thap, ¢ 3 loai chi thay
phan bd ¢ viing ndi thap d6 1a C. nguyeni, Caridina sp.3, C. pacbo, & do cao thap hon
chua ghi nhan loai nay. O do cao trén 800 m so v&i myc nudc bién chi ¢ phan b
cuia 3 loai gom C. pseudoserrata, C.caobangensis va Neocaridina palmata palmata.
Do cao trén 1000 m chi thiy c6 su xuat hién caa 1 loai duy nhat la N. palmata
palmata.

Nhu vay, c6 thé thay da sb cac loai tdm thudc ho Atyidae c¢6 phan bd & d6 cao
thap dudi 300 m so v&i muc nudce bién. Tuy nhién do cao dudgi 300 m nay la khu vuc
chiu nhiéu tac dong cua céc hoat dong séng cua con ngudi nhu hoat dong canh tac
ndng nghiép ciing nhu cac hoat dong san xuat cdng nghiép, day la méi de doa Ién véi
cac loai tobm thuoc ho Atyidae.

3.2.2. Panh gia phan hgng bdo ton va yéu té tac déng dén cac loai Atyidae
o Vigt Nam

3.2.2.1. Panh gia phan hang bdo ton céc loai Atyidae ¢ Viét Nam

Trong tong s6 33 loai tom Atyidae duoc ghi nhan ¢ Viét Nam, 24 loai d&
dugc Lién minh Qudc té Bao ton Thién nhién va Tai nguyén Thién nhién (IUCN)
ghi nhan trén qui mé toan cau. Theo d6, 8 loai (Caridina caobangensis, C. clinata,
C. cucphuongensis, C. macrophora, C. nguyenni, C. pseudoserrata, C. rubropunctata,
C. tonkinenis) dugc danh gia & mac Thiéu dir liéu (DD), 15 loai (C. catonensis,
C. excavatoides, C. gracilipes, C. gracillima, C. gracilirostris, C. johnsoni,
C. lanceifrons, C. mertoni, C. peninsularis, C. temasek, C. weberi sumatrensis,
C. weberi, C. typus, Atyopsis moluccensis va Neocaridina palmata palmata) ¢ muc
it o ngai (LC) va 1 loai (C. serrata) & mtc Gan bi de doa (NT) (Hinh 3.52).

29%

0S4 loai chwra dwoc danh gia ES6 loai dwoe danh gia la DD
B S6 loai danh gia LC BS6 loai gan bi de doa NT
Hinh 3.52. Tinh trang bao tén céc loai Atyidae do ITUCN ghi nhan
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Két qua danh gia phan hang bao ton céc loai tom Atyidae ¢ Viét Nam theo cac
thir hang va tiéu chuan cia IUCN cho thay sé luong loai duoc danh gia ¢ mac S&
nguy cap (VU) 1a 7 (chiém 21%), mtc Gan bi de doa (NT) 1a 13 (chiém 40%), mtc
it 1o gai (LC) 1a 11 (chiém 33%) va Thiéu dir licu (DD) la 2 (chiém 6%) (Bang 3.9).
Nhu vay, mic do bi de doa cua tom Atyidae la cao hon véi cac nhém dong vat khong
xuong séng nudc ngot khac. Béang chi y, nhém loai duoc danh gia & mac Gan bi de
doa chiém ty 1¢ kha cao. Néu moi truong song tiép tuc bi pha hay nhu véi toe do hién
tai thi ty Ié cac loai bi de doa tuyét chung cua nhom nay c6 thé 1én téi gan 50% (Hinh
3.53).

40% a

ES6 loai duge danh gia VU BS54 loai dwoc danh gia 1a DD
B S6 loai danh gia LC BS6 loai gan bi de doa NT
Hinh 3.53. Phan hang bio ton cac loai Atyidae & Viét Nam theo tiéu chi cia IUCN

Hau hét céc loai duoc danh gia & mic S& nguy cap hoic Gan bi de doa déu la
nhitng loai dic hiru cua Viét Nam véi pham vi phan bé rat hep. Trong s6 33 loai tdm
Atyidae duoc ghi nhan ¢ Viét Nam, cd téi 15 loai dugc cho la dac hiru caa Viét Nam
(chiém 45,5% tong s6 loai). Nhiéu loai tdm Atyidae c6 phan bé hep nhu Caridina
thachlam, C. namdat chi tim thiy & mét s6 hang dong, C. haivanensis chi thiy & mot
sd con sudi hoic C. cantonensis, C. serrata chi phan b & mot vai hon dao. Pay ciing
chinh 1a nhirng loai can duoc wu tién bao ton. Pham vi phan bé rat han hep nhung
tdm riu nudc ngot dang phai di mat vai viéc moi truong séng bi pha hay va 6 nhigm
nang né tir cac hoat dong cua con ngudi nhu khai thac khoang san, phé rimng, canh tac
nong nghiép, do thi hoa, khai thac qua muc, du nhap cac loai sinh vat ngoai lai xam
hai; va ca nhiing tac dong tir thién nhién nhu han han do bién doi khi hau gay ra. Néu
khdng c6 cac bién phap giam thiéu su suy thoai méi truang sdng va han ché nhiing
tac dong cua bién d6i khi hau, co hoi dé bao ton cac loai tdm nay sé& bién mat trong
tuong lai gan.
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Bang 3.15. Panh gia tinh trang bao ton cac loai tdm ho Atyidae & Viét Nam theo hwéng din cia IUCN

Tinh trang

. IUCN 5 X

STT Tén loai bao ton & Dien giai
2013 N

Viét Nam

O Viét Nam, loai nay duoc tim thay & mot sé con subi nho
trén dao CU Lao Cham. Noi sinh séng cuia loai nam trong céc
khu vic dugc quan doi quan ly hodc khu vuc bao vé ngudn
nudc va mot khu bao ton cho cac hé sinh thai trén can dang
dugc xUc tién thanh 1ap & Cu Lao Cham. Diéu nay co thé
Caridina cantonensis gilip bao vé loai khoi sy xam lan cua qua trinh d6 thi hoa.
Yu, 1938 Tuy nhién, loai nay chi sinh séng & mot khu vyc rat nho, dién
tich ving cu trd (AOO) udc tinh nhoé hon 20 km? va do toan
b6 viing phan b6 d4 biét caa chiing nam trong mot khu vuc
dang phat trién manh mé vé du lich, chju tac dong rat Ion tir
viéc hoat dong xay dung c6 sé ha tang. Do d6 loai nay duoc
danh gié la S& nguy cap (VU D2).

Loai chi duoc ghi nhan & mot s dia diém cua Cao Bang,
dién tich pham vi phan bé (EOQO) udc tinh < 20.000 km?.
Maic dui mot s6 khu vuc phan b cua loai dugc bao vé khé tot
nhung nhiéu quan thé da bi tac dong nghiém trong hoic bién
mat boi cac hoat dong ciia con ngudi nhu pha rimg, chuyén
doi dat rung sang dat canh tac nuong ray, khai thac khoang

Caridina
2 |caobangensis Li & DD NT
Liang, 2002*
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STT

Tén loai

IUCN
2013

Tinh trang
bao tén &
Viét Nam

Dién giai

san gay 0 nhiém mai truong nudc. Pay la loai doi hoi moi
truong séng hau nhu khdng bi tac dong. Trong tuong lai gan,
bét cir tac dong nao lam thay doi chat lugng nudc déu co thé
dan dén tinh trang bi de doa tuyét chung di véi cac quan thé
con lai cia loai & mot vai dia diém cua Cao Bang (Ha Quang,
Quang Yén, Phuc Hoa). Do d9, loai dugc danh gia & muc
Gan bj de doa.

Caridina clinata Cai,
Quynh & Ng, 1999*

DD

NT

Loai duoc ghi nhan & Vuon Quéc gia Cuc phuong, khu vuc
dugc bao vé kha tét. Trong tuong lai gan, khéng cé bat cir
hoat dong dang ké nao duoc coi 1a méi de doa tGi loai.

Caridina
cucphuongensis Dang,
1980*

DD

NT

Loai chi dugc ghi nhan & Vudn Qudc gia Cudc phuong, dién
tich pham vi phan b4 (EOQ) < 20.000 km?. Mic du khu vuc
phan bé cua loai dugc bao vé kha tét. Tuy nhién, day 1a loai
doi hoi moi truong song hau nhu khong bi tac dong. Trong
tuong lai gan, bat ctr tac dong nao lam thay doi chét hrong
nuéc déu co the dan dén tinh trang bi de doa tuyét chung ddi
vé6i loai. Do dd, loai duoc danh gia & mac Gan bi de doa.

Caridina excavatoides
Johnson, 1961

LC

LC

Loai c6 phan bd kha rong réi & nhiéu thay virc ving dat thap o
mién Nam Viét Nam.
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Tinh trang
R . IUCN N X e
STT Tén loai bao ton & Dien giai
2013 .
Viét Nam
Loai nay c6 phan bé rong khap Viét Nam. Mac di ciing bi
khai thac ciing véi cac déi tuong thity san khac nhu ca, cua
6 Caridina  gracilipes LC LC va tdm, nhung khong c6 méi de doa cu thé nao di vai loai
De Man, 1892 nay co thé duoc xéac dinh. Do sy phan b rong réi va khong
c6 bat ky méi de doa 16n nao da biét, loai nay dugc danh gia
la it lo ngai.
. Caridina  gracillima LC LC Loai ¢ phan bd kha rong rai ¢ nhiéu thiy vuc ving dat thap
Lanchester, 1901 o Viét Nam.
Caridina e, .. s . _—
. ) Loai ¢ phan bo kha rong réi ¢ nhiéu thay vuc vung dat thap
8 gracilirostris De Man, LC LC .
o Viét Nam.
1892
Loai duoc danh gia la S& nguy cap do co dién tich cu trd rat
» _ _ nhé (AOO < 20 km?). Thém vao, do c6 mau sic co thé dep,
9 Caridina haivanensis VU loai con dana bi khai théc 1am sinh vt canh. Mat sé kh
0ai con dan ai thac lam sinh vat canh. s6 khu vuc
Do & Dang, 2010* . 91 C A ’ a., om>0 !
cu tru cua loai (deo Hai Van) cting dang bi tac dong manh do
xay dung co so ha tang (dudng quéc 19).
Caridina  johnsoni Loai ¢ phan bd kha rong rai ¢ nhiéu thiy vuc ving dat thap
10 LC LC

Cai, Ng & Choy, 2007

o Viét Nam.
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Tinh trang
. IUCN 3 x -ae
STT Tén loai bao ton & Dien giai
2013 .
Viét Nam
Loai nay c6 phan b rong khap mién Bac Viét Nam cho toi
Quang Nam ¢ mién Trung. Mac du ciing bi khai thac cling
1 Caridina lanceifrons LC LC vGi cac ddi tugng thity san khac nhu ¢4, cua va tém, nhung
Yu, 1936 khdng c6 mbi de doa cu thé nao ddi vai loai nay c6 thé dugc
xé&c dinh. Do su phan bé rong rai va khdng c6 bat ky méi de
doa 16n nao da biét, loai nay duoc danh gia la It lo ngai.
Loai nay c6 phan bé rong khap Viét Nam. Miac di ciing bi
khai thac cing véi cac déi tuong thity san khac nhu ca, cua
" Caridina macrophora 50 LC va tdm, nhung khong c6 méi de doa cu thé nao dbi véi loai
Kemp, 1918 nay c6 thé duoc xéac dinh. Do su phan bé rong réi va khong
c6 bat ky méi de doa 16n nao da biét, loai nay duoc danh gia
la it lo ngai.
L _ Do pham vi phan bé, kich thuéc va xu huéng quan thé cling
Caridina mertoni o, .. . .. ..
13 LC DD védi cdc moi de doa lau dai chua dugc xac dinh, loai duoc
Roux, 1911 i s
danh la Thieu dan li¢u (DD).
Caridi dat D Dua trén s6 liéu khao sat & nhiéu dia diém cua Viét Nam, c6
aridina namdat Do, T ST .o
. the thay day la loai co dién tich cu trd rat nho (AOO < 20
14 | Dang & von Rintelen, VU

2021*

km2). Thém vao d6, pham vi phan b cua loai khong thuoc
bat ctr khu bao tén va vuon qubc gia nao. Rung ¢ dia diém
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STT

Tén loai

IUCN
2013

Tinh trang
bao tén &
Viét Nam

Dién giai

chuan cua loai d& hoan toan bi pha hity va thay bang khu vuc
canh tac ndng nghiép. Dya trén di¢n tich cu trd va nhitng tac
dong tiéu cuc tir cac hoat dong cua con ngudi véi sinh canh
song, loai dugc danh gia la S& nguy cap (VU).

15

Caridina nguyeni Li &
Liang, 2002*

DD

NT

Loai chi duoc ghi nhan & mot s dia diém cua Cao Bang,
dién tich pham vi phan bé (EOQO) udc tinh < 20.000 km?.
Maic di mét s6 khu vuc phan b cua loai dugc bao vé khé tot
nhung nhiéu quan thé da bi tac dong nghiém trong hoic bién
mat boi cac hoat dong ciia con ngudi nhu pha rimg, chuyén
doi dat rung sang dat canh tac nuong ray, khai thac khoang
san gay 0 nhiém mai truong nudc. Pay la loai doi héi moi
truong séng hau nhu khdng bi tac dong. Trong tuong lai gan,
bét cir tac dong nao lam thay doi chat lugng nudc déu co thé
dan dén tinh trang bi de doa tuyét chung dbi véi cac quan thé
con lai cua loai & mot vai dia diém cia Cao Bang (Ha
Quang). Do dd, loai duoc danh gia & mic Gan bi de doa.

16

Caridina pacbo Do,
von Rintelen & Dang,
2020*

NT

Loai chi dugc ghi nhan & mot sé dia diém cua Cao Bang
(Truong Ha, Ha Quang), dién tich pham vi phan bé (EOO)
wdc tinh < 20.000 km2. Mic di mot s6 khu vec phan bé cua
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STT

Tén loai

IUCN
2013

Tinh trang
bao tén &
Viét Nam

Dién giai

loai dugc bao vé kha tot nhung ciing c6 mét s6 dia diém sinh
song cua loai dang bi tac dong boi nhiéu hoat dong cuia con
ngudi nhu phé ring va canh tac nuong ray. Day la loai doi
hoi méi truong sdng hau nhu khdng bi tac dong. Trong twong
lai gan, bt ctr tac dong nao lam thay doi chét luong nuéc
déu c6 thé dan dén tinh trang bi de doa tuyét chung ddi voi
loai. Do d6, loai dwgc danh gia & mic Gan bj de doa.

17

Caridina peninsularis

Kemp, 1918

LC

LC

Loai ¢ phan bd kha rong rai ¢ nhiéu thiy vuc ving dat thap
o Viét Nam.

18

Caridina
pseudoserrata
& Do, 2007"

Dang

DD

NT

Loai chi duoc ghi nhan & mot s dia diém cua Cao Bang,
dién tich pham vi phan bé (EOQO) uéc tinh < 20.000 km2
Maic du mét s6 khu vuc phan b cua loai dugc bao vé khé tot
nhung nhiéu quan thé da bi tac dong nghiém trong hoic bién
mat boi cac hoat dong ciia con nguoi nhu pha rimg, chuyén
doi dat rung sang dat canh tac nuong ray, khai thac khoang
san gay 0 nhiém mai truong nudc. Day la loai doi hoi moi
truong séng hau nhu khdng bi tac dong. Trong tuong lai gan,
bat ¢l tAc dong nao 1am thay doi chat luong nudc déu co thé
dan dén tinh trang bi de doa tuyét chiing ddi vai cac quan thé
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STT

Tén loai

IUCN
2013

Tinh trang
bao tén &
Viét Nam

Dién giai

con lai cia loai & mot vai dia diém cua Cao Bang (Quang
Yén, Nguyén Binh). Do d6, loai duoc danh gia & mac Gan
bi de doa.

19

Caridina
rubropunctata Dang
& Do, 2007*

DD

NT

Mic du day 1 loai moi duoc cong bd, tuy nhién sé liéu khao
sat rong khap toan qudc cua ching toi 1a da 1on dé dam bao
danh gia duoc tinh trang bao tdn cua loai. Loai chi duoc ghi
nhan & mot s6 dia diém cua Thai Nguyén (Pong Hy), Tuyén
Quang (Na Hang), dién tich pham vi phan b4 (EOQ) uéc tinh
< 20.000 km?2. Mic di mét sé khu vuc phan bé cua loai dugc
bao vé kha tét (Na Hang) nhung ciing c6 mot sé dia diém
sinh sdng cua loai dang bi tac dong bai nhiéu hoat dong cua
con ngudi pha rung, chuyén doi dat ring sang dét canh tac
nuong ray (Bong Hy), khai thac khoang san gay 6 nhiém moi
truong nuéc. Day la loai doi hoi mi truong song hau nhu
khong bi tac dong. Trong twong lai gan, bat cu tac dong nao
lam thay doi chat lugng nudc déu co thé dan dén tinh trang
bi de doa tuyét chung ddi voi lodi. Do d6, loai duoc danh gia
& muc Gan bi de doa.
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STT

Tén loai

IUCN
2013

Tinh trang
bao tén &
Viét Nam

Dién giai

20

Caridina serrata
Stimpson, 1860

NT

VU

O Viét Nam, loai nay chi duoc biét dén tir mot vai con sudi
nho trén dao Cu Lao Cham. Noi sinh séng cua loai nam trong
cac khu vuc duoc quan doi quan ly hoac khu vuc bao vé
ngudn nude va mot khu bao tén cho céc hé sinh thai trén can
dang duoc xUc tién thanh 1ap & Cu Lao Cham. Diéu nay co
thé gilip bao vé loai khoi sy xam lan caa qué trinh do thi hoa.
Tuy nhién, loai nay chi sinh séng & mot khu vuc rat nho
(AOO < 20 km?) va do toan bo ving phan bd da biét cua
ching nam tong mot quan thé dang phat trién manh mé vé
kinh té va du lich, loai nay dugc danh gia la S& nguy cap (VU
D2).

21

Caridina temasek
Choy & Ng, 1991

LC

LC

Loai c6 phan bo kha rong réi o nhiéu thay vuc ving dat thap
& mién Nam Viét Nam.

22

Caridina thachlam
Do, Cao, von Rintelen,
2021*

VU

Pay la loai c6 dién tich cu tri rat nho. Dién tich cu tri (AOO)
udc tinh < 20 km?, chi & mot s6 hang dong caa Vuon Quéc
gia Clc Phuong. Bat cir sy thay ddi nao vé chét lugng moi
truong nuéc co thé day loai nay 18n mot trong cac mot muc
do bi de doa trong tuong lai gén. Viét Nam duogc du bao la
mot trong nhiing nude bi anh huong nang né nhat caa bién
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Tén loai

IUCN
2013

Tinh trang
bao tén &
Viét Nam

Dién giai

d6i khi hau. Sy suy giam muc nudc ngam do han han kéo dai
du béo s& anh huong dén cac loai song & cac thity vuc trong
hang dong. Vi vay, loai nay dugc danh gia & mac S€ nguy
cap (VU).

23

Caridina tonkinensis
Bouvier, 1919

DD

DD

Do pham vi phan bé, kich thuéc va xu huéng quan thé cling
v6i cac mdi de doa lau dai chua dugc xac dinh, loai duoc
déanh 1a Thiéu dan liéu (DD).

24

Caridina tricincta Do,
von Rintelen & Dang,
2020*

NT

Loai chi duoc ghi nhan & mot sb dia diém cua Tuyén Quang
(Na Hang) va Ha Giang (Bac M@), dién tich pham vi phan b
wdc tinh < 20.000 km2. Mic di mét s6 khu vuc phan bé cua
loai dugc bao vé kha tot nhung ciing c6 mot sé dia diém sinh
song cua loai dang bi tac dong boi nhiéu hoat dong cia con
ngudi nhu pha ring va canh tac nuong ray. Day la loai doi
hoi mdi trudng song hau nhu khdng bi tc dong. Trong twong
lai gan, bt ctr tac dong nao lam thay doéi chét luong nuéc
déu c6 thé dan dén tinh trang bi de doa tuyét chung doi véi
loai. Do d6, loai dugc danh gia & mic Gan bj de doa.

25

Caridina typus

LC

LC

Loai c6 phan b kha rong réi ¢ nhiéu thiy vuc & cac dao cua
Viét Nam.
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26

Caridina weberi De
Man, 1892

LC

NT

O Viét Nam, loai c6 phan b tai khu vuc déo Hai Van. Mot
s6 khu vuc cu tri coa loai (d&o Hai Van) ciing dang bi tac
dong manh do xay dung co so ha tang. Do pham vi phan bd,
kich thuéc va xu huéng quan thé cing véi cac méi de doa
lau dai chua duoc xé4c dinh, loai duoc danh gia & mic Gan bj
de doa (NT).

27

Caridina weberi
sumatrensis De Man,
1892

LC

VU

O Viét Nam, loai nay duoc tim thay & mot sé con subi nho
trén ¢ao CU Lao Cham. Noi sinh séng cuia loai nam trong céc
khu vuc bao vé ngudn nuée & Cu Lao Cham. Biéu nay cé thé
gilip bao vé loai khoi sy xam lan cua qua trinh d6 thi hoa.
Tuy nhién, loai nay chi sinh séng & mot khu vyc rat nho, dién
tich vung cu trd (AOO) udc tinh nhoé hon 20 km? va do toan
bo viing phan bé d4 biét caa chiing nam trong mot khu vuc
dang phat trién manh mé vé du lich, chju tac dong rat Ion tir
viéc hoat dong xay dung c6 sé ha tang. Do d6 loai nay duoc
danh gia la S& nguy cap (VU D2).

28

Caridina sp.1*

NT

Dua trén sé liéu khao sat, ¢d thé thay loai nay co dién tich cu
trd rat nho (AOO < 20 km?). Mac du dia diém phan bé cua
loai nam trong khu bao ton Ngoc Son, Ngb Ludng nhung cac
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dia diém nay bi tac dong bai hoat dong du lich, thay dién va
su can di ciia cac con subi. Dya trén nhiing phan tich ¢ trén,
loai dugc danh gia 1a Gan bi de doa (NT).

29

Caridina sp.2*

NT

Dua trén s6 liéu khao sat & nhiéu dia diém cua Viét Nam, c6
thé thay day 1a loai c6 dién tich cu trd rat nho (AOO < 20
km?). Thém vao d6, pham vi phan b cua loai khong thuoc
bat ctr khu bao ton va vuon qubc gia ndo. Rung ¢ dia diém
chuan cua loai ¢4 hoan toan bi pha hity va thay bang khu vuc
canh tac ndng nghiép. Duya trén di¢n tich cu trd va nhitng tac
dong tiéu cuc tir cAc hoat dong cua con ngudi véi sinh canh
song, loai duoc danh gia 1a Gan bi de doa (NT).

30

Caridina sp.3*

NT

Dua trén sé liéu khao sat ¢ nhiéu dia diém cua Viét Nam, co
thé thay day la loai c6 dién tich cu trd rat nho (AOO < 20
km?). Thém vao d6, pham vi phan b cua loai khong thuoc
bat ctr khu bao ton va vuon qubc gia ndo. Rung ¢ dia diém
chuan cua loai d& hoan toan bi pha hity va thay bang khu vuc
canh tac ndng nghiép. Duya trén dién tich cu trd va nhitng tac
dong tiéu cuc tir cAc hoat dong cua con ngudi véi sinh canh
song, loai dugc danh gia 1a Gan bi de doa (NT).
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31

Caridina sp.4*

NT

Duya trén s6 liéu khao sat, co thé thay loai nay c6 dién tich cu
trd rat nho (AOO < 20 km?). Mac du dia diém phén bé cua
loai thugc VQG Xuan Lién, Mac di dia diém phan bd cua
loai thugc Vuon Quéc gia Xuan Lién, tuy nhién cac dia diém
nay van chiu cac tac dong bai hoat dong séng ciia con ngudi
nhu canh tac nuong ray ¢ viing dém, hoat dong du lich. Do
d6, loai dugc danh gia 1a Gan bi de doa (NT).

32

Atyopsis moluccensis
(De Haan, 1849)

LC

VU

Loai nay phan b rong trén thé gi¢i. O Viét Nam, mac du
trudc kia dd ghi nhan loai tai cac thuy vuc nudc chay thugng
ngudn cac con sdng cé4c tinh Pha Tho, Nghé An, Quang Nam,
Quang Ngéi [71]. Tuy nhién trong 377 dia diém khao sat cua
luan an khoéng thu duoc mau cua loai nay. Kich thuéc cua
loai nay kha I6n nén bi khai thac lam thuc an, loai nay duoc
déanh gi4 1a VU (A2a).

33

Neocaridina palmata
palmata (Shen, 1948)

LC

LC

Loai c6 phan b kha rong réi ¢ nhiéu dia diém cua viing Bong
va Tay Bic Viét Nam. Mac du bi khai thac 1am thuc an, tuy
nhién do phan b6 rong ¢ nhiéu do cao khac nhau nén loai nay
dugc danh gié la it lo ngai.

Ghi chu: * nhizng loai dac hiru cua Viét Nam
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3.2.2.2. Panh gia cac yéu to tac dong Atyidae ¢ Viét Nam

Duya vao hudng dan phan loai cac nhan té tac dong cua IUCN bao gom 12 nhan
t6 tac dong Ién da dang sinh hoc bao gom: phat trién khu dan cu va co so ha tang,
ndng nghiép va nudi trong thuy san, san xuat nang luong va khai thac khoang san,
xay dung dudng giao thdng va hanh lang, st dung tai nguyén, xam pham va quay
nhidu cta con ngudi, thay doi thién nhién, loai ngoai lai va bénh tat, thién tai, bién
d6i khi hau va thai tiét cuc doan, cling cac nhan té khac. Theo cach phan loai nhan t6
nay cing véi cac dic diém sinh hoc, sinh thai hoc cua cac loai tom Atyidae c6 thé
thay cac nguyén nhan chinh tac dong dén tdm Atyidae ¢ Viét Nam gom:

Thay dbi thién nhién:

Theo théng ké cia Bo Tai Nguyén Mai Truong Trong giai doan 2017 - 2020
d4 ¢6 3.630 dy an dé nghi chuyén muc dich sir dung rirng, véi tong dién tich dé nghi
la 183.740 ha. Giai doan 2016 - 2020, khoang 2.430 ha ring ty nhién bi mat di mdi
niam [114]. Viéc pha v& mdi truong song nhu viéc chuyén doi rirng hoic rirng thanh
dat nong nghiép dan dén su tuong tac hiép dong cua mot sb yéu to co hai,
dac biét 1a sy suy thodi méi truong song, giam su phan tan cua quan thé
dong vat va ting nguy co bi sin mdi, anh huong dén cac loai khdng di chuyén
duoc xa [115]. Ngoai ra viéc mat di cua ring s& anh huang toi téc do dong chay, do
trong cua nudc, nhiét do nudc va cac dac tinh caa nén day, nhiing yéu té nay sé anh
huong tryc tiép dén nhiing loai c6 phan bé & khu vyc séng sudi mién ndi, co téi 19
loai tdm Atyidae cua Viét Nam c6 phan bé tai khu vuc nay, diéu nay dan dén nguy
co mat di mot sb loai dac biét cac loai c6 pham vi phan bb hep. Theo Brooks va cs.,
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Str dung tai nguyén:

Hau hét cac loai tdm riu Atyidae ¢ Viét Nam déu dang duoc khai thac lam
thirc an cho nguoi dan dia phuong (Hinh 3.54). Trong s6 29 loai ghi nhan c6 nhiéu
loai dugc khai thac vaéi san lugng Ion nhu C. lanceifrons, C. gracilipes, C. macrophora,
C. gracillima, C. johnsoni va Neocaridina palmata palmata.

Ngoai ra, mot s6 loai c6 mau sic co thé dep con duoc khai thac 1am sinh vat
canh, ban véi gia tri rat cao, c6 thoi diém 1én t6i 50.000 dong/cé thé nhu loai Tép ong
Hué (C. haivanensis)(Hinh 3.55), hay loai Tép cham d¢ (C. rubropunctata).
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(Paracaridina spec.)

€3,70" caso+ Q]
st

Hinh 3.55. Tom thugc he tom Atyidae dwgc ban lam canh

O nhiém:

Qua két qua khao sét cho thay co t6i 18 loai tdm Atyidae phan bb & d6 cao
dudi 100m, day 1a khu vurc dién ra cac hoat dong san xuat ndng nghiép, céng nghiép
va sinh hoat, lugng chat thai ra do cac hoat dong trén c6 thé anh huong téi doi séng
ctia cac loai tdbm cd phan bé tai khu vuc nay.

Tém Atyidae va séng o nhiing ving nudc khdng bi 6 nhidm, trir mot sb loai
phan bé rong nhu Caridina lanceifrons, C. gracilipes, C. macrophora van c6 thé song
& nhitng ving bi & nhiém nhe hitu co va dau ma. O nhitng ving bi 6 nhidm nang do
chat hiru co, dau mg, chét ran lo ling va kim loai nang, khong bt gap tdm Atyidae.
Theo nghién ctru cua Shaw (1981), tom Atyidae co tinh chiu dung cao véi d6 man va
pH (giam t&i 6) nhung rat nhay cam vai ndng d6 ammonia/ammonium va kim loai
nang [58]. Viét Nam la nudc ndng nghiép, viéc st dung cac loai

Du lich va giai tri:

C6 thé thay nhiéu loai hién chi tim thay ¢ Viét Nam c6 phan b ¢ cac vuon
quédc gia hoic khu bao ton nhu C. cucphuongensis, C. clinata, C. pseudoserrata,
C. rubropunctata, C. nguyeni, C. caobangensis, C. tricincta, C. pacbo, C. thachlam,
C. namdat, Neocaridina palmata palmata, Caridina sp. 1, Caridina sp. 2, Caridina sp. 3
va Caridina sp. 4. Mac du khu vuc c6 phan bé cac loai nay khdng bi anh huang boi
6 nhiém tir cac hoat dong san xuat cong nghiép tuy nhién ¢ nguy co anh huang boi
cac hoat dong du lich khdng bén viing, cac hoat dong giai tri gay ra su pha hiy moi
truong song tu nhién cua cac loai nay.
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Bién ddi khi hau:

Qua nhirng mau vat thu duoc ¢ nhiéu thoi diém cho thay ca thé cai cua ho tdm
Atydidae mang tring quanh nam nhung con non chi xuat hién vao nhiing thoi gian
nhat dinh trong nam, diéu nay ciing phu hop véi nghién cau cia Yam va Dugeon
(2006) vé tdm Atyidae & Hong Kong thi Caridina spp tring ctia con cai ¢ nhitng mua
khong phai mua sinh san 1a nhiing trang khong phat trién [57]. Khi sy bién doi khi
hau dién ra, viéc ting nhiét do, thay doi lugng mua, s& gay anh huéng dén moi truong
song va sinh thai, diéu nay sé tac dong truc tiép toi tap tinh sinh san ciia cac loai thuoc
ho Atyidae.

3.2.3. Pé xudt bign phap bdo tén

Vi cac nhom loai c6 phan bé rong

Nhin chung, véi da sé céc loai tdm riu (Atydidae) dic biét 1a cac loai c6 phan
b6 rong khong co su khac biét vé yéu cau mdi trudng séng cia ching so voi nhiéu
loai thuy sinh vat nudce ngot khac nhu ho tom Palaemondiae, cac ho cua Potamidae
va Gecarcinucidae. Nhu vay, ching ta cé thé ap dung cac khuyén nghi chung vé moi
truong sdng va bao ton cho cac loai thily sinh vat nuéc ngot bao géom: bao vé va cai
thién chat luong mai truang nudce, duy tri su da dang sinh hoc, va phat trién cac bién
phap quan Iy bén viing.

Vi cac nhom loai dac hitu c6 phan b hep

Véi mot s6 loai dac hitu ¢6 khu vuc phan bd hep nhu C. thachlam song trong
hang. Loai nay hién méi chi duoc ghi nhan & ba dia diém thuoc VQG Cuc Phuong
(tinh Ninh Binh). Mic du mét dia diém phan b6 cua loai duoc bao vé khé tot do nam
trong ving 16i cia Vuon qudc gia nhung hai dia diém con lai gan khu dan cu, chiu
tac dong tiéu cyc tir hoat dong canh tac nuong ray va khai thac nguon nudéce tir cac
hang nay cho muc dich sinh hoat. Pham vi phan bé rat hep ciing véi nhiing tac dong
nhu khai thac qua mic ngudn nuéc va bién doi khi hau co thé dan dén mic do de doa
cao hon trong tuong lai (tiéu chuan D2). Bién phap bao ton véi loai nay: Quan ly, bao
vé mdi truong song cua loai; diy manh gido duc va nang cao nhan thic cua cong
ddng nham han ché khai thac nguén nudéc trong cac hang; bao vé hé sinh thai ring tu
nhién va khoi phuc h¢ sinh thai bi suy thoai. Nghién ciu, danh gia hién trang quan
thé cua loai.

Loai C. tricincta hién chi dugc ghi nhan & hai dja diém & Tuyén Quang va Ha
Giang. Vung phan bd hep, dang bi thu hep va suy thoai do céc hoat dong xay dung
dap thuy dién, mat ring, canh tac nong, 1am nghiép va é nhiém mai trudong nude (tiéu
chuan D2). Loai nay do mau sic co thé dep nén ngoai viéc khai thac 1am thyc pham,
lodi con bi khai thac 1am sinh vat canh. Méi de doa véi loai nay 1a khai thac, mat moi
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truong séng do hoat dong lam nwong ry, xay dung dap thay dién, ngap nuéc long
ho, can kiét va 6 nhiém méi truong nudc do hoat dong canh tac ndng, 1am nghiép.
Bién phép bao ton 1a quan ly, bao vé moi truong song cua loai; ¢y manh gido duc va
nang cao nhan thuc cua cong dong khong khai thac loai nay lam thirc anthuc pham
va sinh vat canh; khoi phuc hé sinh thai ring tu nhién, han ché mat rung.

Tuong ty Caridina tricincta, loai C. haivanensis chi dugc ghi nhan ¢ tinh Thira
Thién Hué. Pham vi phan b rat hep, chiu tac dong rat lon tir viéc xay dung duong,
mat ring va bi khai thac 1am sinh vat canh cé thé dian dén mic do de doa cao hon
trong tuong lai (tiéu chuan D2). Hién tai mdi de doa vai loai 1a mdi truong sdng mat
do mat rung, lam duong, canh tac ndng 1am nghiép, khai thac qua muc. Bién phap
bao t6n véi loai 1a: Quan ly, bao vé méi truong sdng cua loai; day manh gido duc va
nang cao nhan thuc caa cong dong vé bao ton giap xac nudc ngot, khong khai thac
loai nay lam thirc an thuc pham va sinh vat canh; khdi phuc hé sinh théai rimg tu nhién
trén déo Hai Van.
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KET LUAN VA KIEN NGHI

KET LUAN

1. Khu hé tdm Atyidae ¢ Viét Nam c6 33 loai thudc 3 gidng Atyopsis, Caridina
va Neocaridina, trong d6 c6 4 loai nghi 1a loai mégi cho khoa hoc, gom: Caridina sp.1,
Caridina sp.2, Caridina sp.3, Caridina sp.4 ghi nhan méi 5 loai cho Viét Nam gom
C. mertoni, C. peninsularis, C. serrata, C. temasek, C. typus. Sau loai duoc tu chinh
vé mit phén loai hoc bao gém: C. flavilineata, C. vietriensis va C. pseudoflavilineata
la synonym cua C. lanceifrons, C. acuticaudata, C. uminensis, C. subnilotica lan luot
la synonym cua C. gracilipes, C. excavatoides va C. nilotica macrophora. ba xay
dung dugc khda phan loai cho 33 loai tom Atyidae hién co tai Viét Nam.

Céac loai nghi la loai magi cho khoa hoc (Caridina sp.1, Caridina sp.2,
Caridina sp.3, Caridina sp.4) déu c6 cac dic diém hinh théi, nucleotide va axit amin
sai khac voi cac loai gan gii, da sé cac loai déu c6 nucleotide va cac axit amin sai
khac mang y nghia di truyén.

Khoang cach di truyén gen 16S rRNA cuia cac loai tdm thudc giéng Caridina la
12,1%, khoang cach di truyén nho nhat Ia giita 2 loai Caridina sp.4 va C. clinata la
1,3% va I6n nhat 1a 20,3%. Khoang cach di truyén nhom loi c6 phan bé hep & Viét
Nam c6 khoang cach di truyén 7,7% thap hon so véi nhdm loai c6 phan b rong 14,8%.

2. Két qua danh gia vé tinh trang bao ton:

Pénh gia cua luan an vé phan hang bao ton cac loai tom Atyidae & Viét Nam:
muc Sap nguy cap 1a 7 loai (Atyopsis moluccensis, Caridina cantonensis, C. serrata,
C. haivanensis, C. namdat, C. thachlam va C. weberi sumatrensis) muc Gan bi de
doa 1a 13 loai, muc it lo gai 12 11 loai va Thiéu dir liéu 1 2 loai.

Trong sb cac loai thuoc ho tdm Atyidae & Viét Nam c6 64% s6 loai tom phan
bb & mién Bac, 12% phan bé & mién Nam va 24% phan bé ca nudc. Ving Bong Bac
la viing ¢6 su da dang tém Atyidae cao nhat (17 loai) viing Tay Béc chi c6 1 loai tom
Atyidae phan bé. Phan b tdm Atyidae theo do cao tir 0 - 300 m c6 26 loai, 300 m
dén dudi 800 m c6 15 loai, trén 800 m ghi nhan 3 loai tdm phan bé. Pa s6 ca loi tom
Atyidae phan b6 & viing dién ra cac hoat dong sinh hoat, san xuat chinh caa con ngudi
nén nguy co bi anh huang béi 6 nhidm, khai thac qua muac va mat moi truong song.

KIEN NGHI

1. Nghién ciwu tiép theo

Tién hanh cac nghién ctu khao sat & nhiéu dia phuong dé tim lai nhitng mau vat
d4 bi that lac mau chuan, nhu loai Atyopsis moluccensis, Caridina tokinensis, C. weberi
va khao sat dé bo sung thém loai mgi cho khu hé tdm Atyidae cia Viét Nam.
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Phan tich thém gen cac ty thé va hé gen dé 1am rd vi tri phan loai va da dang
di truyén cua cac loai tom Atyidae cua Viét Nam.

Nghién cuu dac diém sinh hoc, sinh thai va sinh san nhan tao céac loai tom
Atyidae dic biét 1a céc loai dic hitu phuc vy cdng tac bao ton.

2. Bé xuat kién nghi ddi véi bao ton

Véi cac loai dang & mac Sap nguy cap, can bao vé sinh canh, han ché san bit,
gi4o duc y thirc nguoi dan, déng thoi tién hanh sinh san nhan tao céc loai dé bao ton
chuyén vi c4c loai tdm Atyidae.
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1. Taxonomy notes and new occurrence data of four species of atyid shrimp
(Crustacea: Decapoda: Atyidae) in Vietnam, all described from China. Biodiversity
Data Journal 9: €70289. doi: 10.3897/BDJ.9.e70289
B. BAl BAO TRONG NUGC

1. Redescription of Caridina cucphuongensis Dang, 1980 (Crustacea:
decapoda: Atyidae) from cuc phuong national park, northern Vietnam. Academia
journal of biology 2021, 43(4): 45-54

2. Ghi nhan méi vé loai tdm nuéc ngot Caridina typus H. Milne Edwards,
1837 (Crustacea: Decapoda: Atyidae) ¢ Viét Nam. Tap chi Nong nghiép va Phat trién
nong thon.
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Bang khoang cach di truyén giira cac lodi thuoc ho Atyidae & Viét Nam (1)

PHU LUC 1. BANG KHOANG CACH DI TRUYEN CAC LOAI THUQC HQ ATYIDAE O VIET NAM

[1] (2] (3] (4] [5] (6] [7] (8] (9] [10] | [11] [12] [13] | [14] |[19]
[1] C_cantonensis
[2] C_caobangensis 0,117
[3] C_clinata 0,101 | 0,094
[4] C_cucphuongensis 0,125 | 0,095 | 0,052
[5] C_excavatoides 0,155 | 0,150 | 0,144 | 0,151
[6] C_gracillipes 0,156 | 0,173 | 0,148 | 0,151 | 0,158
[7] C_gracillima 0,165 | 0,169 | 0,155 | 0,169 | 0,180 | 0,130
[8] C_haivanensis 0,106 | 0,097 | 0,026 | 0,070 | 0,165 | 0,160 | 0,159
[9] C_johnsoni 0,144 | 0,145 | 0,149 | 0,147 | 0,141 | 0,159 | 0,193 | 0,145
[10] | C_propinqua 0,188 | 0,205 | 0,183 | 0,172 | 0,127 | 0,168 | 0,195 | 0,200 | 0,158
[11] | C_lanceifrons 0,136 | 0,129 | 0,127 | 0,233 | 0,170 | 0,152 | 0,155 | 0,110 | 0,159 | 0,199
[12] | C_macrophora 0,145 | 0,149 | 0,132 | 0,133 | 0,163 | 0,102 | 0,134 | 0,233 | 0,153 | 0,162 | 0,124
[13] | C_namdat 0,091 | 0,087 | 0,076 | 0,090 | 0,161 | 0,164 | 0,159 | 0,076 | 0,145 | 0,193 | 0,114 | 0,133
[14] | C_mertoni 0,144 | 0,154 | 0,135 0,136 | 0,155 | 0,093 | 0,133 | 0,245 | 0,157 | 0,150 | 0,136 | 0,057 | 0,149
[15] | C_nguyeni 0,103 | 0,121 | 0,092 | 0,116 | 0,167 | 0,168 | 0,163 | 0,096 | 0,170 | 0,184 | 0,121 | 0,141 | 0,095 | 0,152
[16] | C_pacbo 0,092 | 0,099 | 0,086 | 0,093 | 0,148 | 0,166 | 0,166 | 0,081 | 0,144 | 0,187 | 0,113 | 0,144 | 0,049 | 0,148 | 0,096
[17] | C_penisularis 0,132 | 0,152 | 0,142 | 0,133 | 0,153 | 0,093 | 0,130 | 0,245 | 0,161 | 0,155 | 0,136 | 0,072 | 0,144 | 0,057 | 0,150
[18] | C_pseudoserrata 0,083 | 0,077 | 0,073 | 0,100 | 0,146 | 0,152 | 0,146 | 0,073 | 0,143 | 0,185 | 0,103 | 0,128 | 0,041 | 0,134 | 0,081
[19] | C_rubropunctata 0,092 | 0,088 | 0,075 0,081 | 0,143 | 0,150 | 0,159 | 0,076 | 0,130 | 0,189 | 0,117 | 0,138 | 0,070 | 0,134 | 0,096
[20] | C_serrata 0,087 | 0,086 | 0,074 | 0,089 | 0,154 | 0,166 | 0,163 | 0,078 | 0,156 | 0,206 | 0,130 | 0,143 | 0,077 | 0,146 | 0,117
[21] | C_temasek 0,158 | 0,176 | 0,186 | 0,187 | 0,122 | 0,166 | 0,194 | 0,185 | 0,145 | 0,120 | 0,174 | 0,167 | 0,177 | 0,172 | 0,187
[22] | C_thachlam 0,107 | 0,093 | 0,075 | 0,090 | 0,132 | 0,145 | 0,163 | 0,079 | 0,121 | 0,160 | 0,213 | 0,125| 0,082 | 0,125 | 0,090
[23] | C_tricincta 0,107 | 0,095 | 0,074 | 0,092 | 0,141 | 0,137 | 0,146 | 0,080 | 0,139 | 0,192 | 0,121 | 0,123 | 0,066 | 0,132 | 0,095
[24] | C_typus 0,244 | 0,151 | 0,144 | 0,151 | 0,190 | 0,176 | 0,178 | 0,245 | 0,182 | 0,205 | 0,134 | 0,152 | 0,136 | 0,177 | 0,158




[25] | C_sumatraensis 0,133 | 0,130 | 0,110 0,129 | 0,169 | 0,168 | 0,186 | 0,210 | 0,161 | 0,177 | 0,202 | 0,133 | 0,108 | 0,153 | 0,136
[26] | C_spl 0,116 | 0,095 | 0,043 | 0,029 | 0,139 | 0,155 | 0,165 | 0,056 | 0,147 | 0,183 | 0,121 | 0,130 | 0,076 | 0,142 | 0,098
[27] | C_sp3 0,088 | 0,087 | 0,067 | 0,083 | 0,142 | 0,157 | 0,152 | 0,068 | 0,140 | 0,183 | 0,107 | 0,137 | 0,041 | 0,139 | 0,081
[28] | C_sp2 0,110 | 0,096 | 0,043 | 0,071 | 0,141 | 0,167 | 0,155 | 0,053 | 0,162 | 0,196 | 0,137 | 0,146 | 0,089 | 0,144 | 0,096
[29] | C_sp4 0,097 | 0,092 | 0,013 | 0,054 | 0,146 | 0,148 | 0,155 | 0,025 | 0,146 | 0,180 | 0,112 | 0,128 | 0,070 | 0,130 | 0,088
[30] | Neocardina_palmata 0,118 | 0,121 | 0,103 | 0,112 | 0,154 | 0,148 | 0,173 | 0,205 | 0,122 | 0,176 | 0,221 | 0,132 | 0,097 | 0,139 | 0,122
[16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29]

[17] C_penisularis 0,143
[18] C_pseudoserrata 0,059 | 0,129
[19] C_rubropunctata 0,069 0,143 0,065
[20] C serrata 0,087 0,152 0,064 | 0,058
[21] C_temasek 0,182 | 0,175| 0,274 | 0,189 | 0,188
[22] C_thachlam 0,073 | 0,119 | 0,063 | 0,073 | 0,084 | 0,173
[23] C_tricincta 0,073 | 0,127 | 0,055| 0,073 | 0,077 | 0,176 | 0,061
[24] C_typus 0,146 | 0,169 | 0,237 | 0,141 | 0,248 | 0,283 | 0,139 | 0,144
[25] C_sumatraensis 0,113 0,158 0,111 | 0,118 0,127 0,163 | 0,107 0,110 | 0,126
[26] C_spl 0,083 | 0,141 | 0,086 | 0,075| 0,083 | 0,487 | 0,090, 0,080| 0,137 | 0,217
[27] C_sp3 0,042 | 0,134| 0,037 | 0,045| 0,070| 0,480| 0,065| 0,053| 0,142 | 0,212 | 0,071
[28] C_sp2 0,088| 0,151 | 0,086 | 0,075| 0,076 | 0,203| 0,079 | 0,087| 0,161 | 0,230 | 0,061 | 0,080
[29] C_sp4 0,079 | 0,135| 0,067 | 0,071 | 0,068 | 0,184| 0,073| 0,072| 0,140 | 0,205| 0,045| 0,061 | 0,035
[30] Neocardina_palmata 0,108 | 0,134| 0,088 | 0,08 | 0,101 | 0,A712| 0,077 0,090| 0,155| 0,234| 0,116 | 0,088 | 0,116 | 0,101
Bang khoang cach di truyén cia cAc mau tdm ho Atyidae & Viét Nam

[1] (2] (3] [4] [5] [6] [7] 8] [9] [10] | [11] |[12] [[13] |[14]
[1] Caridina_cantonensis_ZMB 30309
[2] Caridina_cantonensis_ZMB 30253 0,000
[3] Caridina_cantonensis_KP168730 0,004 | 0,004
[4] Caridina_caobangensis_ZMB 30255 0,127 | 0,127 | 0,127
[5] Caridina_caobangensis ZMB_30762 0,111 ] 0,111 | 0,111 | 0,021




[6] Caridina_caobangensis ZMB_31567 0,114 | 0,114 | 0,114 | 0,023 | 0,002

[7] Caridina_clinata ZMB_30664 0,101 | 0,101 | 0,101 | 0,101 | 0,090 | 0,092

[8] Caridina_clinata ZMB_32912 0,101 | 0,101 | 0,101 | 0,101 | 0,090 | 0,092 | 0,000

[9] Caridina_cucphuongensis_ZMB_ 30752 | 0,123 | 0,123 | 0,123 | 0,094 | 0,092 | 0,094 | 0,051 | 0,051

[10] Caridina_cucphuongensis_ ZMB 30234 | 0,123 | 0,123 | 0,123 | 0,094 | 0,092 | 0,094 | 0,051 | 0,051 | 0,000

[11] Caridina_cucphuongensis ZMB 32911 | 0,128 | 0,128 | 0,128 | 0,103 | 0,099 | 0,101 | 0,055 | 0,055 | 0,019 | 0,019

[12] Caridina_cucphuongensis_ ZMB 32949 | 0,123 | 0,123 | 0,123 | 0,092 | 0,090 | 0,092 | 0,051 | 0,051 | 0,000 | 0,000 | 0,019

[13] Caridina_excavatoides ZMB_00380 0,155 | 0,155 | 0,155 | 0,157 | 0,145 | 0,148 | 0,144 | 0,144 | 0,150 | 0,150 | 0,153 | 0,150

[14] Caridina_excavatoides ZMB_30310 0,158 | 0,158 | 0,158 | 0,160 | 0,148 | 0,150 | 0,146 | 0,146 | 0,153 | 0,153 | 0,150 | 0,153 | 0,002

[15] Caridina_excavatoides_ PP471308 0,153 | 0,153 | 0,153 | 0,155 | 0,143 | 0,145 | 0,142 | 0,142 | 0,148 | 0,148 | 0,150 | 0,148 | 0,002 | 0,004
[16] Caridina_gracilipes_ZMB_31574 0,157 | 0,157 | 0,457 | 0,472 | 0,174 | 0,171 | 0,148 | 0,148 | 0,152 | 0,152 | 0,148 | 0,152 | 0,157 | 0,159
[17] Caridina_gracilipes_ZMB_31600 0,159 | 0,159 | 0,459 | 0,172 | 0,176 | 0,174 | 0,150 | 0,150 | 0,155 | 0,155 | 0,145 | 0,154 | 0,159 | 0,162
[18] Caridina_gracilipes_ZMB_30390 0,157 | 0,157 | 0,157 | 0,169 | 0,174 | 0,176 | 0,148 | 0,148 | 0,152 | 0,152 | 0,143 | 0,152 | 0,157 | 0,159
[19] Caridina_gracilipes_ZMB_33799 0,154 | 0,154 | 0,154 | 0,169 | 0,171 | 0,174 | 0,146 | 0,146 | 0,150 | 0,150 | 0,145 | 0,150 | 0,154 | 0,157
[20] Caridina_gracilipes_ZMB 33822 0,157 | 0,157 | 0,457 | 0,169 | 0,174 | 0,176 | 0,148 | 0,148 | 0,152 | 0,152 | 0,143 | 0,152 | 0,157 | 0,159
[21] Caridina_gracilipes_ZMB_33820 0,157 | 0,157 | 0,157 | 0,169 | 0,174 | 0,176 | 0,148 | 0,148 | 0,152 | 0,152 | 0,143 | 0,152 | 0,157 | 0,159
[22] Caridina_gracilipes_ZMB 33824 0,157 | 0,157 | 0,457 | 0,169 | 0,174 | 0,176 | 0,148 | 0,148 | 0,152 | 0,152 | 0,143 | 0,152 | 0,157 | 0,159
[23] Caridina_gracilipes_ZMB_33808 0,152 | 0,152 | 0,152 | 0,167 | 0,169 | 0,171 | 0,143 | 0,143 | 0,148 | 0,148 | 0,143 | 0,147 | 0,152 | 0,154
[24] Caridina_gracilipes_ZMB_30313 0,154 | 0,154 | 0,154 | 0,169 | 0,171 | 0,174 | 0,146 | 0,146 | 0,150 | 0,150 | 0,145 | 0,150 | 0,154 | 0,157
[25] Caridina_gracilipes_0Q185493 0,152 | 0,152 | 0,452 | 0,479 | 0,181 | 0,184 | 0,157 | 0,157 | 0,159 | 0,159 | 0,155 | 0,159 | 0,164 | 0,166
[26] Caridina_gracillima_ZMB29642 0,163 | 0,163 | 0,163 | 0,171 | 0,169 | 0,166 | 0,157 | 0,157 | 0,171 | 0,171 | 0,167 | 0,471 | 0,175 | 0,178
[27] Caridina_gracillima_ZMB_30277 0,168 | 0,168 | 0,168 | 0,171 | 0,169 | 0,166 | 0,155 | 0,155 | 0,168 | 0,168 | 0,164 | 0,168 | 0,177 | 0,180
[28] Caridina_gracillima_ZMB_30665 0,168 | 0,168 | 0,168 | 0,171 | 0,169 | 0,166 | 0,155 | 0,155 | 0,168 | 0,168 | 0,164 | 0,168 | 0,177 | 0,180
[29] Caridina_gracillima_PP471294 0,163 | 0,163 | 0,163 | 0,169 | 0,169 | 0,166 | 0,155 | 0,155 | 0,173 | 0,173 | 0,174 | 0,473 | 0,185 | 0,187
[30] Caridina_haivanensis ZMB_31753 0,107 | 0,107 | 0,107 | 0,101 | 0,094 | 0,097 | 0,027 | 0,027 | 0,069 | 0,069 | 0,080 | 0,069 | 0,165 | 0,168
[31] Caridina_haivanensis_ ZMB_31757 0,105 | 0,105 | 0,105 | 0,103 | 0,097 | 0,099 | 0,023 | 0,023 | 0,065 | 0,065 | 0,074 | 0,065 | 0,166 | 0,168
[32] Caridina_haivanensis_ZMB_ 30304 0,105 | 0,105 | 0,105 | 0,099 | 0,092 | 0,095 | 0,027 | 0,027 | 0,067 | 0,067 | 0,078 | 0,067 | 0,163 | 0,166
[33] Caridina_johnsoni_ZMB_30252 0,144 | 0,144 | 0,144 | 0,146 | 0,145 | 0,143 | 0,149 | 0,149 | 0,141 | 0,141 | 0,158 | 0,141 | 0,143 | 0,146
[34] Caridina_johnsoni_ZMB_30260 0,144 | 0,144 | 0,144 | 0,146 | 0,145 | 0,143 | 0,149 | 0,149 | 0,143 | 0,143 | 0,160 | 0,143 | 0,138 | 0,141
[35] Caridina_johnsoni_ZMB_30269 0,144 | 0,144 | 0,144 | 0,146 | 0,145 | 0,143 | 0,149 | 0,149 | 0,143 | 0,143 | 0,160 | 0,143 | 0,138 | 0,141
[36] Caridina_johnsoni_ZMB_33806 0,144 | 0,144 | 0,144 | 0,146 | 0,145 | 0,143 | 0,149 | 0,149 | 0,143 | 0,143 | 0,160 | 0,143 | 0,138 | 0,141
[37] Caridina_propinqua_AY708117 0,188 | 0,188 | 0,188 | 0,202 | 0,208 | 0,205 | 0,183 | 0,183 | 0,170 | 0,170 | 0,178 | 0,470 | 0,126 | 0,128




[38] | Caridina_lanceifrons_ZMB_30264 0,140 | 0,140 | 0,140 | 0,138 0,231 ] 0,129 | 0,118 | 0,118 | 0,136 | 0,136 | 0,134 | 0,136 | 0,174 | 0,177
[39] | Caridina_lanceifrons_ZMB_30266 0,133 | 0,133 | 0,133 | 0,133 | 0,126 | 0,124 | 0,109 | 0,109 | 0,127 | 0,127 | 0,129 | 0,127 | 0,173 | 0,176
[40] | Caridina_lanceifrons_ZMB_30286 0,138 | 0,138 | 0,138 | 0,136 | 0,129 | 0,126 | 0,116 | 0,116 | 0,134 | 0,134 | 0,132 | 0,133 | 0,171 | 0,174
[41] | Caridina_lanceifrons_ZMB_30292 0,138 | 0,138 | 0,138 | 0,132 | 0,125 | 0,122 | 0,121 | 0,121 | 0,132 | 0,132 | 0,135 | 0,132 | 0,167 | 0,169
[42] | Caridina_lanceifrons_ZMB_30294 0,138 | 0,138 | 0,138 | 0,132 | 0,125 | 0,122 | 0,121 | 0,121 | 0,132 | 0,132 | 0,135 | 0,132 | 0,167 | 0,169
[43] | Caridina_lanceifrons_ZMB_30350 0,135 | 0,135 | 0,135 | 0,138 | 0,131 | 0,129 | 0,118 | 0,118 | 0,136 | 0,136 | 0,134 | 0,136 | 0,174 | 0,176
[44] | Caridina_lanceifrons_ZMB_30662 0,131 ] 0,131 ] 0,131 | 0,129 | 0,222 [ 0,120 | 0,114 | 0,114 | 0,129 | 0,129 | 0,132 | 0,129 | 0,164 | 0,166
[45] | Caridina_lanceifrons_ZMB_31609 0,142 | 0,142 | 0,142 | 0,140 | 0,133 ] 0,131 | 0,120 | 0,120 | 0,138 | 0,138 | 0,136 | 0,138 | 0,176 | 0,179
[46] | Caridina_lanceifrons_ZMB_29758 0,133 | 0,133 ] 0,133 | 0,132 | 0,225 | 0,122 | 0,116 | 0,116 | 0,132 | 0,132 | 0,135 | 0,132 | 0,167 | 0,169
[47] | Caridina_lanceifrons_ZMB_30318 0,133 | 0,133 | 0,133 | 0,132 | 0,125 | 0,122 | 0,116 | 0,116 | 0,132 | 0,132 | 0,135 | 0,132 | 0,167 | 0,169
[48] | Caridina_lanceifrons_ZMB_30725 0,138 | 0,138 | 0,138 | 0,136 | 0,129 | 0,126 | 0,116 | 0,116 | 0,134 | 0,134 | 0,132 | 0,133 | 0,171 | 0,174
[49] | Caridina_lanceifrons_ZMB_29638 0,135 | 0,135 | 0,135 | 0,140 | 0,133 | 0,131 | 0,116 | 0,116 | 0,134 | 0,134 | 0,136 | 0,133 | 0,166 | 0,169
[50] | Caridina_lanceifrons ZMB_30284 0,133 | 0,133 ] 0,133 | 0,132 | 0,225 | 0,122 | 0,116 | 0,116 | 0,132 | 0,132 | 0,135 | 0,132 | 0,167 | 0,169
[51] | Caridina_macrophora_ZMB_32937 0,146 | 0,146 | 0,146 | 0,149 | 0,151 | 0,149 | 0,133 | 0,133 | 0,130 | 0,130 | 0,142 | 0,130 | 0,166 | 0,168
[52] | Caridina_macrophora_ZMB_30663 0,146 | 0,146 | 0,146 | 0,146 | 0,148 | 0,146 | 0,130 | 0,130 | 0,130 | 0,130 | 0,137 | 0,130 | 0,160 | 0,163
[53] | Caridina_macrophora_ZMB_30287 0,146 | 0,146 | 0,146 | 0,146 | 0,148 | 0,146 | 0,130 | 0,130 | 0,130 | 0,130 | 0,137 | 0,130 | 0,160 | 0,163
[54] | Caridina_macrophora ZMB_29504 0,143 | 0,143 | 0,143 | 0,151 | 0,453 | 0,151 | 0,135 | 0,135 | 0,132 | 0,132 | 0,144 | 0,132 | 0,160 | 0,163
[55] | Caridina_namdat ZMB_30341 0,092 | 0,092 | 0,092 | 0,088 | 0,083 | 0,085 | 0,075 | 0,075 | 0,090 | 0,090 | 0,097 | 0,088 | 0,160 | 0,162
[56] | Caridina_namdat ZMB_30342 0,090 | 0,090 | 0,090 | 0,090 | 0,085 | 0,088 | 0,077 | 0,077 | 0,088 | 0,088 | 0,099 | 0,086 | 0,162 | 0,165
[57] | Caridina_mertoni ZMB_31580 0,144 | 0,144 | 0,144 | 0,158 | 0,153 | 0,150 | 0,135 | 0,135 | 0,135 | 0,135 | 0,139 | 0,134 | 0,153 | 0,155
[58] | Caridina_nguyeni ZMB_30283 0,103 | 0,103 | 0,103 | 0,123 | 0,118 | 0,121 | 0,092 | 0,092 | 0,116 | 0,116 | 0,114 | 0,116 | 0,167 | 0,169
[59] | Caridina_pacbo ZMB_30295 0,092 | 0,092 | 0,092 | 0,101 | 0,096 | 0,099 | 0,086 | 0,086 | 0,090 | 0,090 | 0,103 | 0,088 | 0,148 | 0,151
[60] | C. peninsularis ZMB29644 0,133 | 0,133 | 0,133 | 0,148 | 0,150 | 0,152 | 0,142 | 0,142 | 0,130 | 0,130 | 0,137 | 0,129 | 0,151 | 0,153
[61] | C. peninsularis ZMB_31616 0,134 | 0,134 | 0,134 | 0,153 | 0,155 | 0,157 | 0,144 | 0,144 | 0,134 | 0,134 | 0,141 | 0,134 | 0,153 | 0,155
[62] | C. peninsularis ZMB_30267 0,131 ] 0,131 ] 0,131 | 0,150 | 0,252 | 0,155 | 0,141 | 0,141 | 0,132 | 0,232 | 0,139 | 0,131 | 0,151 | 0,153
[63] | C. peninsularis_DQ478491 0,131 | 0,131 | 0,131 | 0,150 | 0,152 | 0,155 | 0,141 | 0,141 | 0,132 | 0,132 | 0,139 | 0,131 | 0,151 | 0,153
[64] | C. pseudoserrata_ZMB30343 0,083 | 0,083 | 0,083 | 0,088 | 0,071 | 0,073 | 0,073 | 0,073 | 0,099 | 0,099 | 0,104 | 0,097 | 0,146 | 0,149
[65] | Caridina rubropunctata_ZMB_30314 0,092 | 0,092 | 0,092 | 0,094 | 0,083 | 0,085 | 0,075 | 0,075 | 0,081 | 0,081 | 0,083 | 0,079 | 0,143 | 0,145
[66] | Caridina_serrata ZMB_30306 0,088 | 0,088 | 0,088 | 0,095 | 0,082 | 0,084 | 0,074 | 0,074 | 0,090 | 0,090 | 0,093 | 0,089 | 0,154 | 0,156
[67] | Caridina_serrata KP168760.1 0,086 | 0,086 | 0,086 | 0,093 | 0,080 | 0,082 | 0,074 | 0,074 | 0,088 | 0,088 | 0,091 | 0,086 | 0,154 | 0,156
[68] | Caridina_temasek ZMB_2088 0,156 | 0,156 | 0,151 | 0,175 | 0,270 | 0,168 | 0,181 | 0,181 | 0,181 | 0,181 | 0,191 | 0,180 | 0,116 | 0,118
[69] | Caridina_temasek PP471307 0,163 | 0,163 | 0,158 | 0,185 | 0,180 | 0,178 | 0,191 | 0,191 | 0,188 | 0,188 | 0,199 | 0,188 | 0,125 | 0,128




[70] Caridina_thachlam_ZMB_31773 0,107 | 0,107 | 0,207 | 0,097 | 0,090 | 0,092 | 0,075 | 0,075 | 0,088 | 0,088 | 0,096 | 0,088 | 0,132 | 0,135

[71] Caridina_tricincta_ZMB29641 0,107 | 0,107 | 0,207 | 0,097 | 0,095 | 0,097 | 0,075 | 0,075 | 0,092 | 0,092 | 0,097 | 0,092 | 0,141 | 0,144

[72] Caridina_tricincta_ZMB_30360 0,107 | 0,107 | 0,207 | 0,095 | 0,092 | 0,095 | 0,073 | 0,073 | 0,090 | 0,090 | 0,095 | 0,090 | 0,141 | 0,144

[73] C.typus_ZMB_1718 {C_typus} 0,144 | 0,144 | 0,244 | 0,155 | 0,150 | 0,148 | 0,144 | 0,244 | 0,251 | 0,251 | 0,149 | 0,151 | 0,190 | 0,193

[74] Caridina_sumatrensis_ZMB_3026 0,134 | 0,134 | 0,230 | 0,139 | 0,127 | 0,125 | 0,110 | 0,110 0,228 | 0,228 | 0,133 | 0,128 | 0,169 | 0,171

[75] Caridina sp.1_ZMB30276_{C_sp1} 0,116 | 0,116 | 0,216 | 0,099 | 0,092 | 0,094 | 0,043 | 0,043 | 0,027 | 0,027 | 0,035 | 0,027 | 0,139 | 0,141

[76] Caridina sp.3_ZMB33788 {C_sp3} 0,088 | 0,088 | 0,088 | 0,092 | 0,084 | 0,086 | 0,067 | 0,067 | 0,082 | 0,082 | 0,088 | 0,080 | 0,142 | 0,144

[77] Caridina sp.2_ZMB30729 {C_sp2} 0,110 0,110 | 0,210 | 0,105 | 0,090 | 0,092 | 0,043 | 0,043 | 0,069 | 0,069 | 0,076 | 0,069 | 0,141 | 0,144

[78] Caridina sp.4_ZMB32948 {C_sp4} 0,097 | 0,097 | 0,097 | 0,099 | 0,088 | 0,090 | 0,013 | 0,013 | 0,053 | 0,053 | 0,059 | 0,053 | 0,146 | 0,249

[79] Neocaridina_palmata_ZMB_30661 0,118 | 0,118 | 0,218 | 0,118 | 0,121 | 0,123 | 0,103 | 0,203 | 0,209 | 0,209 | 0,121 | 0,109 | 0,154 | 0,156

[80] Neocaridina_palmata_ ZMB_30251 0,118 | 0,118 | 0,218 | 0,118 | 0,121 | 0,123 | 0,103 | 0,203 | 0,209 | 0,209 | 0,121 | 0,109 | 0,154 | 0,156

[81] Neocaridina_palmata ZMB_31572 0,120 | 0,120 | 0,220 | 0,121 | 0,123 | 0,121 | 0,105 | 0,105 | 0,212 | 0,212 | 0,123 | 0,121 | 0,156 | 0,158

[82] Neocaridina_palmata_ZMB_30348 0,118 | 0,118 | 0,218 | 0,118 | 0,121 | 0,123 | 0,103 | 0,203 | 0,209 | 0,209 | 0,121 | 0,109 | 0,154 | 0,156

[83] Neocaridina_palmata_ZMB_32917 0,118 | 0,118 | 0,218 | 0,118 | 0,121 | 0,123 | 0,103 | 0,103 | 0,209 | 0,209 | 0,121 | 0,109 | 0,154 | 0,156

[84] Neocaridina_palmata_KP168780.1 0,118 | 0,118 | 0,218 | 0,118 | 0,121 | 0,123 | 0,103 | 0,203 | 0,209 | 0,209 | 0,121 | 0,109 | 0,154 | 0,156
[15] |[16] | [17] |[18] |[[19] |[20] |[21] |[22] |[23] |[24] |[[25] |[([26] |[27] |([28] |[29]

[16] Caridina_gracilipes_ZMB_31574 0,159

[17] Caridina_gracilipes_ZMB_31600 0,162 | 0,002

[18] Caridina_gracilipes_ZMB_30390 0,159 | 0,004 | 0,002

[19] Caridina_gracilipes_ ZMB_ 33799 0,157 | 0,002 | 0,004 | 0,002

[20] Caridina_gracilipes_ ZMB_ 33822 0,159 | 0,004 | 0,002 | 0,000 | 0,002

[21] Caridina_gracilipes_ZMB_33820 0,159 | 0,004 | 0,002 | 0,000 | 0,002 | 0,000

[22] Caridina_gracilipes_ZMB_33824 0,159 | 0,004 | 0,002 | 0,000 | 0,002 | 0,000 | 0,000

[23] Caridina_gracilipes_ZMB_33808 0,154 | 0,004 | 0,006 | 0,004 | 0,002 | 0,004 | 0,004 | 0,004

[24] Caridina_gracilipes_ZMB_30313 0,157 | 0,002 | 0,004 | 0,002 | 0,000 | 0,002 | 0,002 | 0,002 | 0,002

[25] Caridina_gracilipes_00Q185493 0,166 | 0,021 | 0,023 | 0,021 | 0,019 | 0,021 | 0,021 | 0,021 | 0,017 | 0,019

[26] Caridina_gracilima_ZMB29642 0,178 | 0,126 | 0,128 | 0,130 | 0,128 | 0,130 | 0,130 | 0,130 | 0,126 | 0,128 | 0,128

[27] Caridina_gracilima_ZMB_30277 0,180 | 0,126 | 0,128 | 0,130 | 0,128 | 0,130 | 0,130 | 0,130 | 0,126 | 0,128 | 0,128 | 0,008

[28] Caridina_gracilima_ZMB_30665 0,180 | 0,126 | 0,128 | 0,130 | 0,128 | 0,130 | 0,130 | 0,130 | 0,126 | 0,128 | 0,128 | 0,008 | 0,000

[29] Caridina_gracilima_PP471294 0,187 | 0,230 | 0,233 | 0,135 | 0,133 | 0,135 | 0,135 | 0,135 | 0,130 | 0,133 | 0,132 | 0,021 | 0,029 | 0,029




Vi

[30] Caridina_haivanensis_ZMB_31753 | 0,163 | 0,161 | 0,164 | 0,161 | 0,159 | 0,161 | 0,161 | 0,161 | 0,157 | 0,159 | 0,169 | 0,161 | 0,159 | 0,159 | 0,163

[31] Caridina_haivanensis_ZMB_31757 | 0,163 | 0,160 | 0,162 | 0,160 | 0,157 | 0,160 | 0,160 | 0,160 | 0,155 | 0,157 | 0,167 | 0,159 | 0,157 | 0,157 | 0,162

[32] Caridina_haivanensis_ZMB_30304 | 0,161 | 0,159 | 0,162 | 0,159 | 0,157 | 0,159 | 0,159 | 0,159 | 0,155 | 0,157 | 0,167 | 0,159 | 0,157 | 0,157 | 0,162

[33] Caridina_johnsoni_ZMB_30252 0,146 | 0,159 | 0,161 | 0,164 | 0,161 | 0,164 | 0,164 | 0,164 | 0,159 | 0,161 | 0,163 | 0,195 | 0,195 | 0,195 | 0,188
[34] Caridina_johnsoni_ZMB_30260 0,141 | 0,154 | 0,156 | 0,159 | 0,156 | 0,159 | 0,159 | 0,159 | 0,154 | 0,156 | 0,163 | 0,195 | 0,195 | 0,195 | 0,188
[35] Caridina_johnsoni_ZMB_30269 0,141 | 0,154 | 0,156 | 0,159 | 0,156 | 0,159 | 0,159 | 0,159 | 0,154 | 0,156 | 0,163 | 0,195 | 0,195 | 0,195 | 0,188
[36] Caridina_johnsoni_ZMB_33806 0,141 | 0,154 | 0,156 | 0,159 | 0,156 | 0,159 | 0,159 | 0,159 | 0,154 | 0,156 | 0,163 | 0,195 | 0,195 | 0,195 | 0,188
[37] Caridina_propinqua_AY708117 0,128 | 0,166 | 0,163 | 0,166 | 0,168 | 0,166 | 0,166 | 0,166 | 0,171 | 0,168 | 0,183 | 0,192 | 0,194 | 0,194 | 0,202

[38] Caridina_lanceifrons_ZMB_30264 0,172 | 0,147 | 0,149 | 0,152 | 0,149 | 0,152 | 0,152 | 0,152 | 0,147 | 0,149 | 0,154 | 0,151 | 0,151 | 0,151 | 0,151

[39] Caridina_lanceifrons_ZMB_30266 0,171 | 0,154 | 0,156 | 0,158 | 0,156 | 0,158 | 0,158 | 0,158 | 0,154 | 0,156 | 0,161 | 0,151 | 0,151 | 0,151 | 0,141

[40] Caridina_lanceifrons_ZMB_30286 0,169 | 0,144 | 0,147 | 0,149 | 0,147 | 0,149 | 0,149 | 0,149 | 0,144 | 0,147 | 0,151 | 0,148 | 0,148 | 0,148 | 0,148

[41] Caridina_lanceifrons_ZMB_30292 0,164 | 0,154 | 0,157 | 0,159 | 0,157 | 0,159 | 0,159 | 0,159 | 0,154 | 0,157 | 0,161 | 0,166 | 0,166 | 0,166 | 0,161

[42] Caridina_lanceifrons_ZMB_30294 0,164 | 0,154 | 0,157 | 0,159 | 0,157 | 0,159 | 0,159 | 0,159 | 0,154 | 0,157 | 0,161 | 0,166 | 0,166 | 0,166 | 0,161

[43] Caridina_lanceifrons_ZMB_30350 0,171 | 0,147 | 0,149 ] 0,151 | 0,149 | 0,151 | 0,151 | 0,151 | 0,147 | 0,149 | 0,154 | 0,151 | 0,151 | 0,151 | 0,150

[44] Caridina_lanceifrons_ZMB_30662 0,161 | 0,147 | 0,149 | 0,152 | 0,149 | 0,152 | 0,152 | 0,152 | 0,147 | 0,149 | 0,154 | 0,158 | 0,158 | 0,158 | 0,153

[45] Caridina_lanceifrons_ZMB_31609 0,174 | 0,149 | 0,151 | 0,154 | 0,151 | 0,154 | 0,154 | 0,154 | 0,149 | 0,151 | 0,156 | 0,151 | 0,150 | 0,150 | 0,150

[46] Caridina_lanceifrons_ZMB_29758 0,164 | 0,150 | 0,152 | 0,154 | 0,152 | 0,154 | 0,154 | 0,154 | 0,150 | 0,152 | 0,157 | 0,161 | 0,161 | 0,161 | 0,156

[47] Caridina_lanceifrons_ZMB_30318 0,164 | 0,150 | 0,152 | 0,154 | 0,152 | 0,154 | 0,154 | 0,154 | 0,150 | 0,152 | 0,157 | 0,161 | 0,161 | 0,161 | 0,156

[48] Caridina_lanceifrons_ZMB_30725 0,169 | 0,144 | 0,147 | 0,149 | 0,147 | 0,149 | 0,149 | 0,149 | 0,144 | 0,147 | 0,151 | 0,148 | 0,148 | 0,148 | 0,148

[49] Caridina_lanceifrons_ZMB_29638 0,164 | 0,142 | 0,144 | 0,147 | 0,144 | 0,147 | 0,147 | 0,147 | 0,142 | 0,144 | 0,149 | 0,153 | 0,153 | 0,153 | 0,148

[50] Caridina_lanceifrons_ZMB_30284 0,164 | 0,150 | 0,152 | 0,154 | 0,152 | 0,154 | 0,154 | 0,154 | 0,150 | 0,152 | 0,157 | 0,161 | 0,161 | 0,161 | 0,156

[51] Caridina_macrophora_ZMB_32937 | 0,168 | 0,104 | 0,106 | 0,108 | 0,106 | 0,108 | 0,108 | 0,108 | 0,104 | 0,106 | 0,110 | 0,136 | 0,138 | 0,138 | 0,143

[52] Caridina_macrophora_ZMB_30663 | 0,163 | 0,095 | 0,097 | 0,099 | 0,097 | 0,099 | 0,099 | 0,099 | 0,099 | 0,097 | 0,105 | 0,127 | 0,129 | 0,129 | 0,129

[53] Caridina_macrophora_ZMB_30287 | 0,163 | 0,095 | 0,097 | 0,099 | 0,097 | 0,099 | 0,099 | 0,099 | 0,099 | 0,097 | 0,105 | 0,127 | 0,129 | 0,129 | 0,129

[54] Caridina_macrophora_ZMB_29504 | 0,163 | 0,101 | 0,103 | 0,106 | 0,103 | 0,106 | 0,106 | 0,106 | 0,101 | 0,103 | 0,107 | 0,138 | 0,141 | 0,141 | 0,145

[55] Caridina_namdat_ZMB_30341 0,158 | 0,164 | 0,166 | 0,164 | 0,161 | 0,164 | 0,164 | 0,164 | 0,159 | 0,161 | 0,163 | 0,156 | 0,158 | 0,158 | 0,161

[56] Caridina_namdat_ZMB_30342 0,160 | 0,166 | 0,168 | 0,166 | 0,164 | 0,166 | 0,166 | 0,166 | 0,161 | 0,164 | 0,166 | 0,158 | 0,161 | 0,161 | 0,163

[57] Caridina_mertoni_ZMB_31580 0,155 | 0,088 | 0,090 | 0,093 | 0,090 | 0,093 | 0,093 | 0,093 | 0,093 | 0,090 | 0,110 | 0,131 | 0,131 | 0,131 | 0,138




vii

[58] Caridina_nguyeni_ZMB_30283 0,164 | 0,268 | 0,171 | 0,168 | 0,166 | 0,168 | 0,168 | 0,168 | 0,163 | 0,166 | 0,168 | 0,160 | 0,165 | 0,165 | 0,160
[59] Caridina_pacbo ZMB_30295 0,146 | 0,167 | 0,169 | 0,167 | 0,164 | 0,167 | 0,167 | 0,167 | 0,162 | 0,164 | 0,171 | 0,163 | 0,168 | 0,168 | 0,163
[60] C._peninsularis_ZMB29644 0,153 | 0,092 | 0,094 | 0,092 | 0,090 | 0,092 | 0,092 | 0,092 | 0,092 | 0,090 | 0,200 | 0,224 | 0,228 | 0,128 | 0,133
[61] C._peninsularis_ZMB_31616 0,155 | 0,094 | 0,096 | 0,094 | 0,092 | 0,094 | 0,094 | 0,094 | 0,094 | 0,092 | 0,203 | 0,228 | 0,133 | 0,133 | 0,137
[62] C._peninsularis_ZMB_30267 0,153 | 0,092 | 0,094 | 0,092 | 0,090 | 0,092 | 0,092 | 0,092 | 0,092 | 0,090 | 0,201 | 0,226 | 0,130 | 0,130 | 0,135
[63] C._peninsularis_DQ478491 0,153 | 0,092 | 0,094 | 0,092 | 0,090 | 0,092 | 0,092 | 0,092 | 0,092 | 0,090 | 0,201 | 0,226 | 0,130 | 0,130 | 0,135
[64] C._pseudoserrata_ZMB30343 0,144 | 0,152 | 0,154 | 0,152 | 0,150 | 0,152 | 0,152 | 0,152 | 0,147 | 0,150 | 0,154 | 0,145 | 0,149 | 0,149 | 0,140
Caridina_rubropunctata_ZMB_303
[65] 14 0,141 | 0,249 | 0,152 | 0,149 | 0,147 | 0,149 | 0,149 | 0,149 | 0,145 | 0,147 | 0,159 | 0,158 | 0,158 | 0,158 | 0,163
[66] Caridina_serrata_ZMB_30306 0,151 | 0,167 | 0,169 | 0,167 | 0,165 | 0,167 | 0,167 | 0,167 | 0,162 | 0,165 | 0,177 | 0,162 | 0,164 | 0,164 | 0,166
[67] Caridina_serrata_KP168760.1 0,152 | 0,165 | 0,167 | 0,165 | 0,162 | 0,165 | 0,165 | 0,165 | 0,160 | 0,162 | 0,174 | 0,159 | 0,162 | 0,162 | 0,164
[68] Caridina_temasek_ZMB_2088 0,118 | 0,159 | 0,162 | 0,164 | 0,162 | 0,164 | 0,164 | 0,164 | 0,159 | 0,162 | 0,174 | 0,190 | 0,292 | 0,192 | 0,190
[69] Caridina_temasek_PP471307 0,128 | 0,164 | 0,167 | 0,169 | 0,167 | 0,169 | 0,169 | 0,169 | 0,169 | 0,167 | 0,179 | 0,195 | 0,197 | 0,197 | 0,195
[70] Caridina_thachlam_ZMB_31773 0,130 | 0,245 | 0,147 | 0,145 | 0,143 | 0,145 | 0,145 | 0,145 | 0,140 | 0,143 | 0,247 | 0,161 | 0,166 | 0,166 | 0,161
[71] Caridina_tricincta_ZMB29641 0,139 | 0,238 | 0,141 | 0,138 | 0,136 | 0,138 | 0,138 | 0,138 | 0,134 | 0,136 | 0,145 | 0,247 | 0,151 | 0,151 | 0,140
[72] Caridina_tricincta_ZMB_30360 0,139 | 0,236 | 0,138 | 0,136 | 0,134 | 0,136 | 0,136 | 0,136 | 0,131 | 0,134 | 0,243 | 0,144 | 0,149 | 0,149 | 0,137
[73] C.typus ZMB_1718 {C typus} 0,188 | 0,274 | 0,176 | 0,179 | 0,176 | 0,179 | 0,179 | 0,179 | 0,174 | 0,176 | 0,164 | 0,178 | 0,180 | 0,180 | 0,175
[74] Caridina_sumatrensis ZMB_3026 | 0,166 | 0,164 | 0,167 | 0,169 | 0,167 | 0,169 | 0,169 | 0,169 | 0,164 | 0,167 | 0,169 | 0,185 | 0,187 | 0,187 | 0,185
[75] Caridina sp.1_ZMB30276_{C sp1} | 0,137 | 0,155 | 0,157 | 0,155 | 0,152 | 0,155 | 0,155 | 0,155 | 0,150 | 0,152 | 0,162 | 0,164 | 0,163 | 0,163 | 0,171
[76] Caridina sp.3_ZmMB33788 {C sp3} | 0,139 | 0,157 | 0,159 | 0,157 | 0,155 | 0,157 | 0,157 | 0,157 | 0,152 | 0,155 | 0,162 | 0,154 | 0,154 | 0,154 | 0,147
[77] Caridina sp.2_ZMB30729 {C sp2} | 0,139 | 0,167 | 0,169 | 0,167 | 0,164 | 0,167 | 0,167 | 0,167 | 0,162 | 0,164 | 0,174 | 0,154 | 0,152 | 0,152 | 0,164
[78] Caridina sp.4_ZMB32948 {C sp4} | 0,144 | 0,148 | 0,150 | 0,148 | 0,145 | 0,148 | 0,148 | 0,148 | 0,243 | 0,145 | 0,155 | 0,157 | 0,155 | 0,155 | 0,155
[79] Neocaridina_palmata ZMB_30661 | 0,151 | 0,148 | 0,150 | 0,148 | 0,145 | 0,148 | 0,148 | 0,148 | 0,143 | 0,145 | 0,155 | 0,173 | 0,173 | 0,173 | 0,173
[80] Neocaridina_palmata ZMB_30251 | 0,151 | 0,148 | 0,150 | 0,148 | 0,145 | 0,148 | 0,148 | 0,148 | 0,143 | 0,145 | 0,155 | 0,173 | 0,173 | 0,173 | 0,173
[81] Neocaridina_palmata ZMB_31572 | 0,154 | 0,145 | 0,148 | 0,150 | 0,248 | 0,150 | 0,150 | 0,150 | 0,145 | 0,148 | 0,157 | 0,171 | 0,171 | 0,171 | 0,171
[82] Neocaridina_palmata ZMB_30348 | 0,151 | 0,148 | 0,150 | 0,148 | 0,145 | 0,148 | 0,148 | 0,148 | 0,143 | 0,145 | 0,155 | 0,173 | 0,173 | 0,173 | 0,173
[83] Neocaridina_palmata ZMB_32917 | 0,151 | 0,148 | 0,150 | 0,148 | 0,145 | 0,148 | 0,148 | 0,148 | 0,143 | 0,145 | 0,155 | 0,173 | 0,173 | 0,173 | 0,173
[84] Neocaridina_palmata_KP168780.1 | 0,151 | 0,148 | 0,150 | 0,148 | 0,145 | 0,148 | 0,148 | 0,148 | 0,143 | 0,145 | 0,155 | 0,173 | 0,173 | 0,173 | 0,173




viii

[30] | [31] | [32]| [33]| ([34]| [35]| [36]| ([37]| [38]| [39]| [40]| ([41]| [42]] [43]| [44]
[31] Caridina_haivanensis ZMB_31757 | 0,004
[32] Caridina_haivanensis_ZMB_30304 | 0,000 | 0,004
[33] Caridina_johnsoni ZMB_30252 0,143 | 0,144 | 0,141
[34] Caridina_johnsoni ZMB_30260 0,146 | 0,146 | 0,144 | 0,004
[35] Caridina_johnsoni_ZMB_30269 0,146 | 0,146 | 0,144 | 0,004 | 0,000
[36] Caridina_johnsoni_ZMB 33806 0,146 | 0,146 | 0,144 | 0,004 | 0,000 | 0,000
[37] Caridina_propinqua_AY708117 0,200 | 0,201 | 0,198 | 0,160 | 0,157 | 0,157 | 0,157
[38] Caridina lanceifrons ZMB 30264 0,111 | 0,124 | 0,109 | 0,157 | 0,161 | 0,161 | 0,161 | 0,198
[39] Caridina_lanceifrons ZMB_30266 0,102 | 0,105 | 0,100 | 0,158 | 0,163 | 0,163 | 0,163 | 0,197 | 0,015
[40] Caridina_lanceifrons_ZMB_30286 0,109 | 0,111 | 0,107 | 0,154 | 0,159 | 0,159 | 0,159 | 0,195 | 0,002 | 0,013
[41] Caridina_lanceifrons ZMB_30292 0,114 | 0,116 | 0,112 | 0,159 | 0,164 | 0,164 | 0,164 | 0,201 | 0,031 | 0,023 | 0,029
[42] Caridina_lanceifrons_ ZMB 30294 0,114 | 0,116 | 0,112 | 0,159 | 0,164 | 0,164 | 0,164 | 0,201 | 0,031 | 0,023 | 0,029 | 0,000
[43] Caridina_lanceifrons_ZMB 30350 0,111 | 0,113 | 0,109 | 0,156 | 0,161 | 0,161 | 0,161 | 0,193 | 0,006 | 0,013 | 0,004 | 0,029 | 0,029
[44] Caridina_lanceifrons ZMB_30662 0,107 | 0,109 | 0,105 | 0,151 | 0,156 | 0,156 | 0,156 | 0,198 | 0,029 | 0,021 | 0,027 | 0,006 | 0,006 | 0,027
[45] Caridina_lanceifrons ZMB_31609 0,113 | 0,116 | 0,111 | 0,158 | 0,163 | 0,163 | 0,163 | 0,200 | 0,006 | 0,017 | 0,004 | 0,032 | 0,032 | 0,007 | 0,030
[46] Caridina_lanceifrons ZMB_29758 0,109 | 0,212 | 0,107 | 0,154 | 0,159 | 0,159 | 0,159 | 0,201 | 0,031 | 0,023 | 0,029 | 0,004 | 0,004 | 0,029 | 0,002
[47] Caridina_lanceifrons ZMB_30318 0,109 | 0,212 | 0,107 | 0,154 | 0,159 | 0,159 | 0,159 | 0,201 | 0,031 | 0,023 | 0,029 | 0,004 | 0,004 | 0,029 | 0,002
[48] Caridina_lanceifrons ZMB_30725 0,109 | 0,111 | 0,107 | 0,154 | 0,159 | 0,159 | 0,159 | 0,195 | 0,002 | 0,013 | 0,000 | 0,029 | 0,029 | 0,004 | 0,027
[49] Caridina_lanceifrons ZMB_ 29638 0,109 | 0,111 | 0,107 | 0,149 | 0,154 | 0,154 | 0,154 | 0,201 | 0,008 | 0,015 | 0,006 | 0,031 | 0,031 | 0,009 | 0,029
[50] Caridina_lanceifrons_ ZMB 30284 0,109 | 0,112 | 0,107 | 0,154 | 0,159 | 0,159 | 0,159 | 0,201 | 0,031 | 0,023 | 0,029 | 0,004 | 0,004 | 0,029 | 0,002
[51] Caridina_macrophora ZMB_32937 | 0,134 | 0,132 | 0,132 | 0,151 | 0,151 | 0,151 | 0,151 | 0,167 | 0,134 | 0,134 | 0,131 | 0,232 | 0,132 | 0,129 | 0,125
[52] Caridina_macrophora ZMB_30663 | 0,134 | 0,132 | 0,132 | 0,153 | 0,153 | 0,153 | 0,153 | 0,157 | 0,120 | 0,120 | 0,118 | 0,220 | 0,120 | 0,115 | 0,113
[53] Caridina_macrophora ZMB_30287 | 0,134 | 0,132 | 0,132 | 0,153 | 0,153 | 0,153 | 0,153 | 0,157 | 0,120 | 0,120 | 0,118 | 0,120 | 0,120 | 0,115 | 0,113
[54] Caridina_macrophora ZMB_29504 | 0,136 | 0,134 | 0,134 | 0,155 | 0,155 | 0,155 | 0,155 | 0,167 | 0,134 | 0,134 | 0,131 | 0,132 | 0,132 | 0,129 | 0,125
[55] Caridina_namdat_ZMB 30341 0,075 | 0,077 | 0,073 | 0,143 | 0,148 | 0,148 | 0,148 | 0,194 | 0,116 | 0,111 | 0,213 | 0,113 | 0,113 | 0,115 | 0,107
[56] Caridina_namdat_ZMB_30342 0,077 | 0,079 | 0,075 | 0,141 | 0,145 | 0,145 | 0,145 | 0,192 | 0,118 | 0,113 | 0,115 | 0,116 | 0,116 | 0,118 | 0,109
[57] Caridina_mertoni ZMB_31580 0,146 | 0,144 | 0,144 | 0,157 | 0,157 | 0,157 | 0,157 | 0,150 | 0,141 | 0,143 | 0,138 | 0,134 | 0,134 | 0,136 | 0,131




[58] Caridina_nguyeni_ZMB_30283 0,096 | 0,096 | 0,094 | 0,168 | 0,170 | 0,170 | 0,170 | 0,184 | 0,120 | 0,115 | 0,217 | 0,127 | 0,127 | 0,119 | 0,120
[59] Caridina_pacbo ZMB_30295 0,081 | 0,083 | 0,079 | 0,141 | 0,146 | 0,146 | 0,146 | 0,187 | 0,118 | 0,108 | 0,215 | 0,213 | 0,213 | 0,117 | 0,106
[60] C._peninsularis_ZMB29644 0,145 | 0,244 | 0,143 | 0,157 | 0,162 | 0,162 | 0,162 | 0,154 | 0,141 | 0,143 | 0,138 | 0,134 | 0,134 | 0,136 | 0,127
[61] C._peninsularis_ZMB_31616 0,148 | 0,146 | 0,146 | 0,159 | 0,164 | 0,164 | 0,164 | 0,156 | 0,143 | 0,145 | 0,240 | 0,136 | 0,136 | 0,138 | 0,129
[62] C._peninsularis_ZMB_30267 0,145 | 0,243 | 0,143 | 0,157 | 0,162 | 0,162 | 0,162 | 0,154 | 0,140 | 0,142 | 0,138 | 0,134 | 0,134 | 0,135 | 0,126
[63] C._peninsularis_DQ478491 0,145 | 0,243 | 0,143 | 0,157 | 0,162 | 0,162 | 0,162 | 0,154 | 0,140 | 0,142 | 0,138 | 0,134 | 0,134 | 0,135 | 0,126
[64] C._pseudoserrata_ZMB30343 0,073 | 0,075 | 0,071 | 0,139 | 0,144 | 0,144 | 0,144 | 0,185 | 0,109 | 0,100 | 0,207 | 0,203 | 0,103 | 0,109 | 0,096
Caridina_rubropunctata_ZMB_303
[65] 14 0,077 | 0,075 | 0,075 | 0,130 | 0,130 | 0,130 | 0,130 | 0,189 | 0,115 | 0,115 | 0,213 | 0,220 | 0,120 | 0,115 | 0,117
[66] Caridina_serrata_ZMB_30306 0,078 | 0,080 | 0,076 | 0,156 | 0,156 | 0,156 | 0,156 | 0,205 | 0,128 | 0,127 | 0,125 | 0,135 | 0,135 | 0,127 | 0,132
[67] Caridina_serrata_KP168760.1 0,078 | 0,080 | 0,076 | 0,156 | 0,156 | 0,156 | 0,156 | 0,207 | 0,125 | 0,125 | 0,123 | 0,133 | 0,133 | 0,125 | 0,130
[68] Caridina_temasek_ZMB_2088 0,180 | 0,283 | 0,181 | 0,145 | 0,141 | 0,141 | 0,141 | 0,119 | 0,175 | 0,167 | 0,272 | 0,273 | 0,173 | 0,177 | 0,165
[69] Caridina_temasek_PP471307 0,188 | 0,191 | 0,188 | 0,148 | 0,148 | 0,148 | 0,148 | 0,121 | 0,180 | 0,172 | 0,277 | 0,180 | 0,180 | 0,182 | 0,172
[70] Caridina_thachlam_ZMB_31773 0,079 | 0,079 | 0,077 | 0,121 | 0,121 | 0,121 | 0,121 | 0,160 | 0,116 | 0,106 | 0,213 | 0,116 | 0,116 | 0,115 | 0,109
[71] Caridina_tricincta_ZMB29641 0,081 | 0,082 | 0,080 | 0,139 | 0,139 | 0,139 | 0,139 | 0,192 | 0,127 | 0,118 | 0,124 | 0,120 | 0,120 | 0,127 | 0,118
[72] Caridina_tricincta_ZMB_30360 0,079 | 0,080 | 0,077 | 0,139 | 0,139 | 0,139 | 0,139 | 0,192 | 0,125 | 0,115 | 0,222 | 0,118 | 0,118 | 0,124 | 0,116
[73] C.typus ZMB_1718 {C typus} 0,146 | 0,244 | 0,144 | 0,180 | 0,182 | 0,182 | 0,182 | 0,205 | 0,138 | 0,127 | 0,136 | 0,136 | 0,136 | 0,138 | 0,129
[74] Caridina_sumatrensis ZMB_3026 | 0,111 | 0,110 | 0,110 | 0,157 | 0,162 | 0,162 | 0,162 | 0,177 | 0,104 | 0,096 | 0,102 | 0,102 | 0,102 | 0,104 | 0,100
[75] Caridina sp.1_ZMB30276_{C sp1} | 0,059 | 0,053 | 0,057 | 0,146 | 0,148 | 0,148 | 0,148 | 0,183 | 0,120 | 0,116 | 0,118 | 0,123 | 0,123 | 0,120 | 0,120
[76] Caridina sp.3_ZMB33788 {C sp3} | 0,069 | 0,069 | 0,067 | 0,137 | 0,142 | 0,242 | 0,242 | 0,183 | 0,213 | 0,100 | 0,111 | 0,102 | 0,102 | 0,113 | 0,100
[77] Caridina sp.2_ZMB30729 {C sp2} | 0,053 | 0,053 | 0,053 | 0,160 | 0,163 | 0,263 | 0,163 | 0,196 | 0,136 | 0,131 | 0,134 | 0,143 | 0,143 | 0,136 | 0,136
[78] Caridina sp.4_ZMB32948 {C sp4} | 0,025 | 0,025 | 0,025 | 0,144 | 0,146 | 0,246 | 0,246 | 0,180 | 0,114 | 0,105 | 0,111 | 0,116 | 0,116 | 0,113 | 0,109
[79] Neocaridina_palmata ZMB_30661 | 0,105 | 0,105 | 0,103 | 0,223 | 0,123 | 0,123 | 0,123 | 0,176 | 0,124 | 0,117 | 0,122 | 0,122 | 0,122 | 0,124 | 0,115
[80] Neocaridina_palmata ZMB_30251 | 0,105 | 0,105 | 0,103 | 0,123 | 0,123 | 0,123 | 0,123 | 0,176 | 0,124 | 0,117 | 0,122 | 0,122 | 0,122 | 0,124 | 0,115
[81] Neocaridina_palmata ZMB_31572 | 0,107 | 0,107 | 0,105 | 0,221 | 0,121 | 0,121 | 0,121 | 0,174 | 0,122 | 0,115 | 0,119 | 0,120 | 0,120 | 0,122 | 0,113
[82] Neocaridina_palmata ZMB_30348 | 0,105 | 0,105 | 0,103 | 0,123 | 0,123 | 0,123 | 0,123 | 0,176 | 0,124 | 0,117 | 0,122 | 0,122 | 0,122 | 0,124 | 0,115
[83] Neocaridina_palmata ZMB_32917 | 0,105 | 0,105 | 0,203 | 0,123 | 0,123 | 0,123 | 0,123 | 0,176 | 0,124 | 0,117 | 0,122 | 0,122 | 0,122 | 0,124 | 0,115
[84] Neocaridina_palmata_KP168780.1 | 0,105 | 0,105 | 0,203 | 0,223 | 0,223 | 0,123 | 0,123 | 0,176 | 0,124 | 0,117 | 0,122 | 0,122 | 0,122 | 0,124 | 0,115




[45] | [46] | [47]| [48]| [49]| [50]| ([51]| ([52]| [53]| ([54]| [55]| [56]| [57]] [58]| ([59]
[46] Caridina_lanceifrons_ZMB_29758 0,032
[47] Caridina_lanceifrons_ ZMB_30318 0,032 | 0,000
[48] Caridina_lanceifrons ZMB_30725 0,004 | 0,029 | 0,029
[49] Caridina_lanceifrons ZMB_29638 0,009 | 0,031 | 0,031 | 0,006
[50] Caridina lanceifrons ZMB 30284 0,032 | 0,000 | 0,000 | 0,029 | 0,031
[51] Caridina_macrophora ZMB 32937 | 0,136 | 0,127 | 0,127 | 0,231 | 0,131 | 0,127
[52] Caridina_macrophora ZMB 30663 | 0,122 | 0,116 | 0,116 | 0,218 | 0,118 | 0,116 | 0,023
[53] Caridina_macrophora ZMB 30287 | 0,122 | 0,116 | 0,116 | 0,218 | 0,118 | 0,116 | 0,023 | 0,000
[54] Caridina_macrophora ZMB 29504 | 0,136 | 0,127 | 0,127 | 0,131 | 0,131 | 0,127 | 0,004 | 0,023 | 0,023
[55] Caridina_namdat_ ZMB_30341 0,117 | 0,109 | 0,109 | 0,113 | 0,118 | 0,109 | 0,136 | 0,127 | 0,127 | 0,138
[56] Caridina_namdat_ ZMB_30342 0,120 | 0,111 | 0,111 | 0,115 | 0,120 | 0,111 | 0,139 | 0,129 | 0,129 | 0,141 | 0,002
[57] Caridina_mertoni ZMB_31580 0,140 | 0,134 | 0,134 | 0,138 | 0,138 | 0,134 | 0,055 | 0,057 | 0,057 | 0,057 | 0,148 | 0,150
[58] Caridina_nguyeni ZMB_30283 0,117 | 0,122 | 0,122 | 0,117 | 0,124 | 0,122 | 0,145 | 0,136 | 0,136 | 0,147 | 0,094 | 0,096 | 0,152
[59] Caridina_pacho _ZMB_30295 0,119 | 0,109 | 0,109 | 0,115 | 0,217 | 0,109 | 0,144 | 0,143 | 0,143 | 0,146 | 0,048 | 0,050 | 0,148 | 0,096
[60] C._peninsularis ZMB29644 0,142 | 0,129 | 0,129 | 0,138 | 0,140 | 0,129 | 0,074 | 0,069 | 0,069 | 0,076 | 0,140 | 0,143 | 0,057 | 0,149 | 0,141
[61] C._peninsularis ZMB_31616 0,145 | 0,131 | 0,131 | 0,140 | 0,142 | 0,131 | 0,076 | 0,071 | 0,071 | 0,078 | 0,145 | 0,147 | 0,059 | 0,152 | 0,145
[62] C._peninsularis ZMB_30267 0,142 | 0,129 | 0,129 | 0,138 | 0,140 | 0,129 | 0,074 | 0,069 | 0,069 | 0,076 | 0,143 | 0,145 | 0,057 | 0,150 | 0,143
[63] C._peninsularis DQ478491 0,142 | 0,129 | 0,129 | 0,138 | 0,140 | 0,129 | 0,074 | 0,069 | 0,069 | 0,076 | 0,143 | 0,145 | 0,057 | 0,150 | 0,143
[64] C._pseudoserrata ZMB30343 0,111 | 0,098 | 0,098 | 0,107 | 0,107 | 0,098 | 0,130 | 0,125 | 0,125 | 0,132 | 0,040 | 0,042 | 0,134 | 0,081 | 0,059

Caridina_rubropunctata_ZMB_303

[65] 14 0,117 | 0,120 | 0,120 | 0,113 | 0,117 | 0,120 | 0,141 | 0,136 | 0,136 | 0,138 | 0,069 | 0,071 | 0,134 | 0,096 | 0,069
[66] Caridina_serrata_ZMB_30306 0,130 | 0,135 | 0,135 | 0,125 | 0,130 | 0,135 | 0,145 | 0,144 | 0,144 | 0,142 | 0,077 | 0,080 | 0,147 | 0,119 | 0,088
[67] Caridina_serrata_ KP168760.1 0,127 | 0,133 | 0,133 | 0,123 | 0,128 | 0,133 | 0,142 | 0,242 | 0,142 | 0,140 | 0,075 | 0,077 | 0,145 | 0,116 | 0,086
[68] Caridina_temasek ZMB_2088 0,177 | 0,168 | 0,168 | 0,172 | 0,167 | 0,168 | 0,165 | 0,165 | 0,165 | 0,160 | 0,175 | 0,172 | 0,170 | 0,185 | 0,180
[69] Caridina_temasek PP471307 0,182 | 0,175 0,175 0,177 | 0,172 | 0,175 0,175 | 0,270 | 0,170 | 0,170 | 0,182 | 0,179 | 0,175 | 0,189 | 0,185
[70] Caridina_thachlam ZMB_ 31773 0,117 | 0,211/ 0,111 | 0,123 | 0,111 | 0,111 | 0,126 | 0,223 | 0,123 | 0,128 | 0,081 | 0,084 | 0,125 | 0,090 | 0,073
[71] Caridina_tricincta ZMB29641 0,129 | 0,120 | 0,120 | 0,124 | 0,124 | 0,120 | 0,131 | 0,217 | 0,117 | 0,133 | 0,065 | 0,067 | 0,133 | 0,096 | 0,073




Xi

[72] Caridina_tricincta ZMB 30360 0,127 | 0,118 | 0,118 | 0,122 | 0,122 | 0,118 | 0,128 | 0,114 | 0,114 | 0,130 | 0,065 | 0,067 | 0,130 | 0,094 | 0,073

[73] C.typus_ZMB 1718 {C typus} 0,133 0,132 | 0,132 | 0,136 | 0,138 | 0,132 | 0,160 | 0,247 | 0,147 | 0,154 | 0,134 | 0,137 | 0,177 | 0,158 | 0,146

[74] Caridina_sumatrensis_ZMB_3026 0,106 | 0,102 | 0,102 | 0,102 | 0,104 | 0,102 | 0,135 | 0,130 | 0,130 | 0,137 | 0,107 | 0,109 | 0,153 | 0,136 | 0,113

[75] Caridina sp.1_ZMB30276 {C spl1} | 0,122 | 0,123 | 0,123 | 0,118 | 0,122 | 0,123 | 0,135 | 0,126 | 0,126 | 0,135 | 0,075 | 0,077 | 0,142 | 0,098 | 0,083

[76] Caridina sp.3 ZMB33788 {C sp3} | 0,115 | 0,102 | 0,102 | 0,111 | 0,111 | 0,102 | 0,144 | 0,130 | 0,130 | 0,146 | 0,040 | 0,042 | 0,139 | 0,081 | 0,042

[77] Caridina sp.2_ZMB30729 {C sp2} | 0,138 | 0,139 | 0,139 | 0,134 | 0,138 | 0,139 | 0,147 | 0,146 | 0,146 | 0,144 | 0,088 | 0,090 | 0,144 | 0,096 | 0,088

[78] Caridina sp.4 ZMB32948 {C sp4} | 0,116 | 0,112 | 0,112 | 0,111 | 0,121 | 0,112 | 0,128 | 0,128 | 0,128 | 0,130 | 0,069 | 0,071 | 0,130 | 0,088 | 0,079

[79] Neocaridina_palmata ZMB_30661 | 0,126 | 0,118 | 0,118 | 0,122 | 0,124 | 0,118 | 0,135 | 0,128 | 0,128 | 0,137 | 0,098 | 0,096 | 0,139 | 0,122 | 0,107

[80] Neocaridina_palmata ZMB_30251 | 0,126 | 0,118 | 0,118 | 0,122 | 0,124 | 0,118 | 0,135 | 0,128 | 0,128 | 0,137 | 0,098 | 0,096 | 0,139 | 0,122 | 0,107

[81] Neocaridina_palmata ZMB_31572 | 0,124 | 0,115 | 0,115 0,119 | 0,122 | 0,115 0,133 | 0,126 | 0,126 | 0,135 | 0,100 | 0,098 | 0,137 | 0,124 | 0,109

[82] Neocaridina_palmata ZMB_30348 | 0,126 | 0,118 | 0,118 | 0,122 | 0,124 | 0,118 | 0,135 | 0,128 | 0,128 | 0,137 | 0,098 | 0,096 | 0,139 | 0,122 | 0,107

[83] Neocaridina_palmata ZMB_32917 | 0,126 | 0,118 | 0,118 | 0,122 | 0,124 | 0,118 | 0,135 | 0,128 | 0,128 | 0,137 | 0,098 | 0,096 | 0,139 | 0,122 | 0,107

[84] Neocaridina_palmata KP168780.1 | 0,126 | 0,118 | 0,118 | 0,122 | 0,124 | 0,118 | 0,135 | 0,128 | 0,128 | 0,137 | 0,098 | 0,096 | 0,139 | 0,122 | 0,107
[60] | [61] [62]| [63]| [64]| [65]| [66]| ([67]| [68]| [69]| [70]| ([ri]| [72]]| ([73]| ([74]

[61] C._peninsularis ZMB_31616 0,004

[62] C._peninsularis_ ZMB_30267 0,002 | 0,002

[63] C._peninsularis_DQ478491 0,002 | 0,002 | 0,000

[64] C._pseudoserrata_ZMB30343 0,127 | 0,131 | 0,129 | 0,129

Caridina_rubropunctata_ZMB_303

[65] 14 0,140 | 0,145 | 0,143 | 0,143 | 0,065

[66] Caridina_serrata_ZMB_30306 0,151 | 0,156 | 0,153 | 0,153 | 0,065 | 0,059

[67] Caridina_serrata_ KP168760.1 0,149 | 0,154 | 0,151 | 0,151 | 0,063 | 0,057 | 0,002

[68] Caridina_temasek ZMB_2088 0,175 | 0,177 | 0,175 | 0,275 | 0,170 | 0,184 | 0,182 | 0,184

[69] Caridina_temasek PP471307 0,174 | 0,477 1 0,174 |1 0,174 | 0,178 | 0,194 | 0,192 | 0,194 | 0,011

[70] Caridina_thachlam ZMB_ 31773 0,118 | 0,121 | 0,118 | 0,118 | 0,063 | 0,073 | 0,084 | 0,084 | 0,168 | 0,178

[71] Caridina_tricincta ZMB29641 0,127 | 0,130 | 0,128 | 0,128 | 0,055 | 0,073 | 0,078 | 0,075 | 0,173 | 0,183 | 0,061

[72] Caridina_tricincta ZMB 30360 0,125 | 0,128 | 0,125 | 0,125 | 0,055 | 0,073 | 0,078 | 0,075 | 0,170 | 0,180 | 0,061 | 0,002

[73] C.typus_ZMB 1718 {C typus} 0,166 | 0,171 | 0,169 | 0,169 | 0,137 | 0,141 | 0,149 | 0,147 | 0,180 | 0,187 | 0,139 | 0,144 | 0,144




Xii

[74] Caridina_sumatrensis_ZMB 3026 | 0,157 | 0,160 | 0,157 | 0,157 | 0,111 | 0,218 | 0,128 | 0,126 | 0,161 | 0,166 | 0,107 | 0,112 | 0,109 | 0,126

[75] Caridina sp.1_ZMB30276_{C sp1} | 0,139 | 0,143 | 0,141 | 0,141 | 0,086 | 0,075 | 0,084 | 0,082 | 0,183 | 0,191 | 0,090 | 0,081 | 0,079 | 0,137 | 0,117

[76] Caridina sp.3_ZmMB33788 {C sp3} | 0,132 | 0,136 | 0,134 | 0,134 | 0,037 | 0,045 | 0,071 | 0,069 | 0,178 | 0,183 | 0,065 | 0,053 | 0,053 | 0,142 | 0,112

[77] Caridina sp.2_ZMB30729 {C sp2} | 0,151 | 0,153 | 0,151 | 0,151 | 0,086 | 0,075 | 0,076 | 0,076 | 0,199 | 0,206 | 0,079 | 0,088 | 0,086 | 0,161 | 0,130

[78] Caridina sp.4_ZMB32948 {C sp4} | 0,134 | 0,137 | 0,134 | 0,134 | 0,067 | 0,071 | 0,067 | 0,068 | 0,181 | 0,188 | 0,073 | 0,073 | 0,071 | 0,140 | 0,105

[79] Neocaridina_palmata ZMB_30661 | 0,132 | 0,136 | 0,134 | 0,134 | 0,088 | 0,088 | 0,101 | 0,101 | 0,167 | 0,175 | 0,077 | 0,090 | 0,090 | 0,155 | 0,134

[80] Neocaridina_palmata ZMB_30251 | 0,132 | 0,136 | 0,134 | 0,134 | 0,088 | 0,088 | 0,101 | 0,101 | 0,167 | 0,175 | 0,077 | 0,090 | 0,090 | 0,155 | 0,134

[81] Neocaridina_palmata ZMB_31572 | 0,134 | 0,139 | 0,136 | 0,136 | 0,090 | 0,090 | 0,103 | 0,103 | 0,165 | 0,172 | 0,079 | 0,092 | 0,092 | 0,153 | 0,132

[82] Neocaridina_palmata ZMB_30348 | 0,132 | 0,136 | 0,134 | 0,134 | 0,088 | 0,088 | 0,101 | 0,101 | 0,167 | 0,175 | 0,077 | 0,090 | 0,090 | 0,155 | 0,134

[83] Neocaridina_palmata ZMB_32917 | 0,132 | 0,136 | 0,134 | 0,134 | 0,088 | 0,088 | 0,101 | 0,101 | 0,167 | 0,175 | 0,077 | 0,090 | 0,090 | 0,155 | 0,134

[84] Neocaridina_palmata_KP168780.1 | 0,132 | 0,136 | 0,134 | 0,134 | 0,088 | 0,088 | 0,101 | 0,101 | 0,167 | 0,175 | 0,077 | 0,090 | 0,090 | 0,155 | 0,134
[75] [76] [77] [78] [79] [80] [81] [82] [83] [84]

[76] Caridina sp.3 ZMB33788 {C sp3} 0,071

[77] Caridina sp.2 ZMB30729 {C sp2} 0,061 0,080

[78] Caridina sp.4 ZMB32948 {C sp4} 0,045 0,061 0,035

[79] Neocaridina_palmata_ZMB_30661 0,116 0,088 0,116 0,101

[80] Neocaridina_palmata_ZMB_30251 0,116 0,088 0,116 0,101 0,000

[81] Neocaridina_palmata ZMB_31572 0,118 0,090 0,118 0,103 0,002 0,002

[82] Neocaridina_palmata_ZMB_30348 0,116 0,088 0,116 0,101 0,000 0,000 0,002

[83] Neocaridina_palmata_ZMB_32917 0,116 0,088 0,116 0,101 0,000 0,000 0,002 0,000

[84] Neocaridina_palmata_KP168780.1 0,116 0,088 0,116 0,101 0,000 0,000 0,002 0,000 0,000
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PHU LUC 3. THONG TIN VE CAC MAU TRINH TU GEN SU DUNG

TRONG NGHIEN CUU

STT | Tén loai M3 Genbank| Ma Voucher | Pia diém thu mau
C. cantonensis ZMB 30253 | Quang Nam, Viét Nam
C. cantonensis ZMB 30309 | Quang Nam, Viét Nam
KP168730 Quang Bong, Trung
C. cantonensis Quéc [101]
4 C. caobangensis | MT526809 | ZMB 30255 | Ha Quang, Cao Bang
5 C. caobangensis ZMB 30762 | Ha Quang, Cao Bang
6 C. caobangensis ZMB 31567 | Quang Yén, Cao Bang
7 C. clinata ZMB 30664 | Cac Phuong, Ninh Binh
8 C. clinata ZMB 32912 | Nho Quan, Ninh Binh
9 C. cucphuongensis ZMB 30752 | Cac Phuong, Ninh Binh
10 | C. cucphuongensis ZMB 30234 | Cac Phuong, Ninh Binh
11 | C. cucphuongensis ZMB 32911 | Thach Thanh, Thanh Héa
12 | C. cucphuongensis ZMB 32949 | Lac Son, Hoa Binh
13 | C. excavatoides ZMB 30310 | An Phd, An Giang
U Minh Thuong, Kién
14 | C. excavatoides ZMB 00380 | Giang
15 | C. excavatoides | PP471308 Thai Lan *
16 | C. gracilipes ZMB 31574 | Tuy Phong, Binh Thuan
17 | C. gracilipes ZMB 31600 | bai Tu, Thai Nguyén
18 | C. gracilipes ZMB 30390 | Kim Bang, Ha Nam
19 | C. gracilipes ZMB 33799 | Nghia Hung, Nam Dinh
20 | C. gracilipes ZMB 33820 | ban Phuong, Ha Noi
21 | C. gracilipes ZMB 33822 | Hung Yén, Hung Yén
22 | C. gracilipes ZMB 33824 | Vinh Tuong, Vinh Phlc
23 | C. gracilipes ZMB 33808 | Pha My, Binh Binh
24 | C. gracilipes ZMB 30313 | HOi An, Quang Nam
25 | C. gracilipes 0Q185493 Sulaweisi Indonesia[39]
26 | C. gracillima ZMB 29642 | Bén BE, Ninh Binh
27 | C. gracillima ZMB 30277 | Pinh Quan, Bong Nai
28 | C. gracillima ZMB 30665 | Kién Luong, Kién Giang
29 | C.gracillima PP471294 Penisular, Malaysia
30 | C. haivanensis Phu Loc, Thira Thién Hué

ZMB 31753




XVii

31

C. haivanensis

Phu Lac, Thira Thién Hué

ZMB 31757
32 C. haivanensis ZMB 30304 Lién Chiéu’ ba Néng
33 C. johnsoni ZMB 30252 Hoi An, Quang Nam
34 | C. johnsoni ZMB 30260 | Giang Thanh, Kién Giang
35 C. johnsoni ZMB 30269 Tri Tén, An Giang
36 C. johnsoni ZMB 33806 Binh Binh, Quy Nhon
C. lanceifrons Son  Duong, Tuyén
31 ZMB 29758 | Quang
38 C. lanceifrons ZMB 30318 Bic Quang, Ha Giang
39 C. lanceifrons ZMB 30725 Téan Son, Phi Tho
40 | C. lanceifrons ZMB 29638 | Pa Bac, Hoa Binh
41 C. lanceifrons ZMB 30264 | Lién Chiéu, Pa Nang
42 | C. lanceifrons ZMB 30266 | PUMat, Ngh¢ An
43 | C. lanceifrons ZMB 30284 | Thuy Nguyén, Hai Phong
44 | C. lanceifrons ZMB 30286 | TP Lao Cai, Lao Cai
45 | C. lanceifrons ZMB 30292 | Vin Yén, Yén Bai
46 | C. lanceifrons ZMB 30294 | TP Lao Cai, Lao Cai
46 | C. lanceifrons ZMB 30662 | Clc Phuong, Ninh Binh
C. lanceifrons Baqh M4, Thta Thién
48 ZMB 31609 | Hué
49 C. lanceifrons ZMB 30350 V0 Nhai, Thai Nguyén
Caridina Con Cudng, Ngh¢ An
50 macrophora ZMB 29504
Caridina Mai Chau, Hoa Binh
51 macrophora ZMB 30287
Caridina Cdc Phuong, Ninh Binh
52 | macrophora ZMB 30663
e3 Caridina mertoni ZMB 31580 | Ninh Hai, Ninh Thuan
54 | Caridina namdat ZMB 30342 | Nam Dit, Biac Kan
55 | Caridina namdat ZMB 30341 | Nam Dit, Bac Kan
MT526816 Ha Quang, Cao Bang
56 | C. nguyeni ZMB 30280
57 | C. pacho MWS525213 | ZMB 30295 | Ha Quang, Cao Bang
58 | C. peninsularis ZMB 29644 | Ninh Phudc, Khanh Hoa
C. peninsularis Lién Chiéu, Pa Nang
59 ZMB 30267
60 | C. peninsularis Tuy phong, Binh Thuan

ZMB 31616




Xviii

C. peninsularis DQ478491 Sg Keliling, Malaysia
61 [34] ‘
62 | C. pseudoserrata ZMB 30343 | Quang Yén, Cao Bang
63 | C.rubropunctata | MT526819 |ZMB 30314 | DBong Hy, Thai Nguyén
64 | C. serrata ZMB 30306 | Hoi An, Quang Nam
KP168760 Hong Kéng, Trung
65 | C.serrata Qudc[101]
66 | C.temasek ZMB 2088 An Phu, An Giang
67 | C. temasek PP471307 Singapore *
68 C. thachlam ZMB 31773 | Thanh Thanh, Thanh Héa
69 | C. tricincta ZMB 29641 | Na Hang, Tuyén Quang
70 | C.tricincta ZMB 30360 | Bac Mé, Ha Giang
71 | C.typus ZMB 1718 | Son Tra, Ba Néng
C. weberi Quang Nam, Viét Nam
72 | sumatrensis ZMB 30262
73 | Caridina sp.1 ZMB 30276 | Hoa Binh, Viét Nam
74 | Caridinasp 2 ZMB 30729 | Phu Tho, Viét Nam
ZMB 33788 | Nguyén Binh, Cao Bang,
75 | Caridina sp.3 Viét Nam
76 | Caridina sp.4 ZMB 32948 | Thanh Hoda, Viét Nam
Neocaridina Vin Chan, Yén Bai
77 | palmata ZMB 30661
Neocaridina ZMB 30251 | Ha Quang, Cao Bang
78 | palmata
Neocaridina ZMB 31572 | Quang Yén, Cao Bing
79 | palmata
Neocaridina Ba Bé, Bic Kan
80 | palmata ZMB 30348
Neocaridina ZMB 32917 Bac Mé, Ha Giang
81 | palmata
Neocaridina KP168780 Hoéng Kong, Trung Qudc
82 | palmata

* Trinh ty dugc tham khao tir cdng bd Klotz W., von Rintelen T., von Rintelen K.,
2024, Three new species of the freshwater shrimp genus Caridina from Australia,
Arthropoda, 2(1), pp. 99-118.
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PHU LUC 4. THONG TIN VE MAU VAT VA PIA PIEM THU MAU

£ x an 2R z ~ an . A 5 L bo
STT | Tén khoa hoc s0 mau bia diém thu mau Vido Kinh d¢ Ngay thu | Ngwoi thu cao Sinh canh 16S
1| caridina cantonensis Y, 20 | Hoi An, Quang Nam | 108° 31' 12" 15° 56' 22" 9/5/2017 | D3 Van Tt 23 | sudi ven ring
2 1938 30 | Hoi An, Quang Nam | 108° 30' 45" 15° 56' 39" 9/5/2017 | B Vin Tir 54 | sudi ven ring
1 20 | Mau Son - Lang Son | 106°52'45.7" 21°48'39.0" Fruhstorfer 334 | rung
Ha QUéngx Cao o " o 1 n X - /. rué)ng béC
) 25 | ging 106°3' 9.7 22° 58 23.9 24/5/2017 | D& Vin Ta 336 | thang
Ha Quang, Cao oo " o car gn X\ xpe T
s | Caridina caobangensis Li & 30 | Bing 106° 2 53.7 22°59' 4 25/5/2017 | D& Vin Ta 260 | sudi Lé Nin
Liang, 2002 Quang Yén, Cao o npr " o g . X\ s T
A 28 | Sing 106° 26' 28.45 22° 34' 28.12 27/5/2017 | D& Vin Ta 161 | khudin cu
5 23 | Phuc Hoa, Cao Bing | 106° 33'3.27" 22°29'10.8" 27/5/2017 | D3 Vian Tu 151 | khu dén cu
Nguyén Binh, Cao X\ /5 T LA
14 | Bing 105°55'25.998" 22°34'35.316" 7/110/2020 | PO Van Ti g14 | Suol Boi nui
Cuc Phuong, Ninh PR 01 g1y gut s
L 38| g 107°51'50 16°14'24 14/3/2006 | Frank Kohler 289 | Subi. ddi nii
2 35 | CatBa Hai Phong | 107°0'1.8" 20° 46' 58.5" 18/3/2013 | D3 Vin Tu 33 | Suéi, Pai ndi
Chi Linh, Hai 0 A " ° ' " X\ /s , Z- s
3 25 | Diong 106° 27'53.495" | 21° 13'2.148 10/3/2015 | B3 Vin Ta 196 | Sudi, Do ni
Cuc Phuong, Ninh Thomas von LA
35 | gt ' 105° 37.701° 20° 19.186' 4/3/2017 | Rintelen, D3 Suéi, Ddi ni
4 Vin Tt 247
5 37 | CatBa Hai Phong | 107°0002.2" 20°47'05.9"N 12/9/2018 | D3 Vin Tu 33 | Suéi, Péi ndi
Caridina clinata Cai, Quynh 3g | CUC Phwong, Ninh | ) hooacis) 6o 20°20'58.0"N 10/5/2019 | Thomas von e
6 | & Ng, 1999 Binh Rintelen 395 | Suéi, déi ndi
, . Thomas von
g0 | SUePhuong, NIt 105042100 | 20°1529.7°N 10/5/2019 | Rintelen, D3 o
7 van T 201 | Suoi, doi ndi
2g | Cuc Phuong, Ninh | 4550 37 707 20° 19.186' 9/5/2019 | Thomas von o
3 Binh Rintelen 247 | Sudi, doi ndi
Cuc Phuong, Ninh Thomas von
22 | gt ' 105°35'44.7"E 20°20'52.8"N 10/5/2019 | Rintelen, D3 o
9 van T 394 | Suoi, doi nui
Nho Quan, Ninh X\ /xpe T A padi
10 26 | Binh 105°4227.1" 20°15'27.2" 3/5/2019 | PO Van T 150 | HO, Doinai
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Cuc Phuong, Ninh Thomas von £ A
23 | g ' 105° 41.277 20° 14.363 10/5/2019 | Rintelen, D3 Suéi, Pai ni
11 Vin Ta 186
12 31 | Kim Bang, Ha Nam | 105° 48 42.1319" | 20° 32' 16.71" 31/5/2020 | Db Van Ta 50 | Sudi, Dai ni
13 3o | TenSon, PhuTho | 104°56'43.108" | 510 g 51 633 | 26/12/2022 | Phan Thi vén | 260 | SUOV POINUI
14 3o | 12N Son PhiTho | 10475615602 21°8 43817 | 27/12/2022 | PhanThiYén | 247 | SuOh Doindl
15 go | TenSon, PhuThe | 104756'37.706" | o105 5013 | 30/4/2022 | Phan Thi Yén | 203 | SUOb POINUI
16 3o | YenLép PhaTho | 10570738363 21° 21" 33.188" 8/4/2022 | Phan Thi Yén |  10g | SUO Poindl
Cuc Phuong, Ninh o \ o , FOE T
. 45 | g 105° 34.817 20° 21,554 12/7/2009 | Karge agg | SUSi, Déi ni
Ciic Phuong, Ninh Thomas von .
30 | g e 105° 36.17" 20° 21.013 4/3/2017 | Rintelen, D& Suéi, Pai ndi
2 Vin Ta 445
Cuc Phuong, Ninh . . Thomas von LA
30 | & ' 105° 34.817 20° 21554 7/5/2019 | [T Sudi, Pdi nii
3 Caridina cucphuongensis Binh Rintelen 388 o1, Do
A Dang, Thai & Pham, 1980 32 gfnchph“"”g' Ninh 1 1 0503522.4"E 20°21'18.8"N 10/5/2019 | Ehlers 468 | Sudi, Péi ni
Cuc Phuong, Ninh 0 ARt pon o A Qi Hoang Anh LA
5 25 | g 105° 36' 23 20° 20" 48 852019 | Tt a9 | Sudh, A i
Thach Thanh, Thanh Subi, Pdi nui
6 26 | Hoa 105°3027.197 20°21'23.861 30/4/2019 | D3 Van Tu 23g | SUoh PO
7 36 | Lac Son, Hoa Binh | 105°31'23.880" | 20°23%6.558" 1/5/2019 | D3 Van Tu 58 | Sudi, Pai i
] i oA " o ' " X = , Hé, Déng
L Cariding excavatoides 43 | AnPhi, An Giang | 105°4' 19.75 10° 54'59.95 5/7/2017 | D3 Van Tu 4 | bing
Johnson, 1961 U Minh Thuong, op " oqn " X\ s Ven bién,
2 40 | Kién Giang 105%6'3.402 9°37'59.796 15/6/2000 | POVan Ta 0 | ddng bing
Phu Loc, Thira o , o , M
. 30 | T s 107°55.31 16° 1651 21/10/2006 | Frank Kohler 6 | suéi, péi ni
) 30 | Vu Ban, Nam Pinh | 106°0929.1" 20°2310.5" 8/10/2015 | B4 Van Tar 0 ggﬂg Bong
Caridina gracilipes De Man, Thuay Nguyén, Hai . o o X\ /5 T Séng, Béng
2 P 30 | prong 106°44'14.5 20°57'57.3 15/2/2017 | D& Vin Tar 2 | bing
A 30 | Viét Tri, Phd Tho 105° 20' 17.5" 21° 15'2.2" 18/9/2017 | P& Van Tir 1 ﬁ;’gg bong
3 | CuNhatTan, Ha | 4400 4gag 0o | 2105 26.96" 2492017 | D5 Van T Song, Bong
5 Noi 2 | bang
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

30 | Hoi An, Quang Nam | 108° 20' 38" 15° 52' 22" 7/5/2017 | D& Van Tar 0 ggr?gg Bong
32 | Phong NhaKe 106° 17'9.07" 17° 35' 44.65" 28/6/2017 | B Vin T Song, Bong
Bang, Quang Binh 10 | bang
30 | Thay Nguyén, Hai 14050 45 o5 93g | 20° 58 24.528" 1/2/2017 | D3 Van Tt Rugng lia,
Phong 2 | bong bang
23 | Tuy An, Phti Yén 109° 13' 6.84" 13° 19' 54" 4/5/2017 | D3 Van Tar 8 ﬁgrr]‘gg Bong
30 | Hoi An, Quang Nam | 108° 23'5" 15° 52' 19" 7/5/2017 | D3 Van Tt 0 | Ven bién
Tuy Phong, Binh o 1o .| 11014 X\ s Séng, Béong
34 | T 108°43'36.558" | i a0 6/3/2018 | D3 Van Tt 5 | bing
Khanh Ph, Khanh o o i R
30 | o 108° 54' 49.9 12° 11' 29.7 8/3/2018 | D3 Van Tt 03 | Suéi, i ni
30 | Nui Coc, Thai 105° 43' 47.2" 21° 33 30.6" 16/3/2018 | B Vin T Ho, bong
Nguyen' 46 bang
25 | Phu Quoc, Kién 103°59'30.228" | 10° 24' 3.822" 8/5/2019 | D3 Van Tt o
Giang 5 | Suodi, dao
Nghia Hung, Nam o a " o qan . X\ s Séng, Béng
25 | pinh 106° 10' 49.109" | 20° 11' 25.619 a1/5/2020 | PO Van Tt 4 | bang
Cpal s o &y " o at " X\ s Song, Béng
30 | KimBang Ha Nam | 105°50'31.631" | 20° 35' 4.254 a1/5/2020 | PO Van Tt 7 | bing
; : N o By " o " X\ /5 T Song, bong
30 | Kim Bang Ha Nam | 105° 50’ 1.368 20° 34' 24.605 a1/5/2020 | PO Van Tt 6 | bing
Nghia Hung, Nam o a " o o . X\ s Séng, Béng
30 | pin 106° 10’ 7.530 20° 8 32.1119 a1/5/2020 | PO Van Tt 1 | bing
L X . - " oo " bang Van 2
30 | Gio Linh, Quang Tri | 107°07'40.1 16°58'54.5 21/5/2020 | Péng 9 Ven bién
bd Vin T, Ha. Bdn
30 | Ph( M3, Binh Binh | 109°6'11.547" 14°22'48.053" Ping Vin Bang 9
30/8/2020 | Pong 14 | P9
b Vin T, A pY
37 | Phi My, Binh Binh | 109°0705.5" 14°17'35.2" Ping Vin gi‘m’ bong
29/8/2020 | Pong 6 | P9
D4 Van T, Séna. Pan
36 | Phi My, Binh Binh | 109°7'9.918" 14°21'14.669" Ping Vin B;ng' ong
30/8/2020 | Pang 2 | N9
D4 Van T, Séna. Pan
30 | Pha My, Binh Binh | 109°9'58.956" 13°47'54.180" Ping Vin Béng' ong
27/8/2020 | Pong 3 9
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D5 Vin Ta, o
30 | Phu My, Binh binh 109°8'24.749" 14°17'43.836" bang Van Suoi, Boi nui
24 29/8/2020 | bdng 1
30 | Vinh Tuong, Vinh Db Vin Tir Séng, Bong
25 Phic 105°26'48.6" 21°15'03.0" 19/7/2020 9 Béng
30 | Hung Yeén, Hung D4 Van Tir Song, bong
26 Yén 106°0220.5" 20°40'18.0" 19/7/2020 2 | Bang
20 D4 Vin Tir Song, bong
27 Pan Phuong, Ha Noi | 105°38'50.4" 21°08'42.8" 20/7/2021 2 | Bang
30 | Khoai Chau, Hung D4 Vin Tir Séng, Bong
28 Yén 105°55'14.7" 20°50'37.8" 20/7/2021 2 Béng
40 D4 Vin Tir Song, bong
29 Son Tay, Ha Noi 105°2921.9" 21°09'30.2" 20/7/2021 9 | Bang
38 D4 Vin Tir Song, bong
30 Phi Xuyén, Ha Nbi 105°5526.2" 20°47'12.6" 20/7/2021 0 | Bang
39 D4 Vin Tir Song, Bong
31 Duy Tién, Ha Nam 106°01'58.5" 20°40'00.5" 27/7/2021 2 | Bang
30 | Xuan Truong Nam D4 Vin Tir Séng, Bong
32 binh 106°25'00.5" 20°18'50.6" 28/7/2021 4 | Bang
Phi Quéc, Kién oo " o op "
33 27 Giang 104°2'0.612 10° 24' 27.0899 27/2/2024 Phan Thi Yén 15 | Suéi, dao
L 45 | Bén Dé Ninh Binh | 105°54'39.0" 20°19'04.8" 29/10/2015 | D5 Van Ta 3 ﬁ;’gg Bong
Dinh Quéan, Béng o 11 o o o . X\ s Séng, Béng
2 50 Nai 107°16'2.2 11° 9'29.23 2/7/2017 | Bo Van T 55 béng
Caridina gracillima Kién Luong, Kién 0 nt AN 0 491 qqn X\ /5 T Kénh, Bdng
3 Lanchester, 1901 43 Giang 104° 38'40 10°17'11 14/2/2017 | D6 Vian Tu 7 bé‘ng
An Ph(, An Giang | 105° 4' 19.75" 10° 54' 59.95" 5/7/2017 | 5 Van Ta Ho, bong
4 28 5 | bang
Tién Yén, Quang oo . o e . X e o Séng, Bong
5 40 Ninh 107° 24' 33.0659 21° 19'49.86 24/1/2018 | o6 Vin Tu 12 béng
Pha Léc, Thira omTIEn 0q 1 A
1 20 Thien Hué 108°07'05 16°11'54 16/7/2009 | Karge 337 | Sudi. Dai ndi
Pha Loc, Thira - 01 11EQ"
2 25 Thién Hué 108°06'39 16°11'59 16/7/2009 | Karge 262 | Suéi, Péi ndi
Caridina haivanensis Do & Pha Loc, Thira oMo 0n o1 pnt
3 Dang, 2010 25 | Thign Hué 108°0603 1671316 16/7/2009 | Karge 107 | Sudi, Pdi ndi
Pha Loc, Thira o7 A 0q119gm
4 27 Thién Hué 108°0724 16°11'38 16/7/2009 | Karge 369 | Sudi, Pdi ndi
Lién Chiéu, Pa ooy oqANEn
5 25 Ning 108°07'27 16°10'05 16/7/2009 | Karge 263 | Subi. DA ndi
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Lién Chiéu, ba o o g o 1 X\ e Tor
6 30 | Nang 108° 7' 47 16° 10' 32 5/5/2017 | D& Van Tar 316 | Sudi, Ddi ndi
Héc Mén, Hb Chi 0n0i9q 1 oEEIng A
L 32 | ik 106°39'38.7 10°55'23.3 1/1/2004 | Duc 4 | Bang bing
2 20 | Hoi An, Quang Nam | 108° 20' 38" 15° 52' 22" 7/5/2017 | D& Van Tar 2 | Pdng bing
Giang Thanh, Kién o Aoy " 0 a1t " X\ g T
3 30| Giang 104° 42' 1.97 10°31'23.1 5/7/2017 | D& Van Tar 2 | Béng bing
4 24 | Hoi An, Quang Nam | 108°23'5" 15° 52' 19" 7/5/2017 | D& Van Tar 0 | Ven bién
5 27 | Tri Tén, An Giang | 104° 49' 4.79" 10° 30' 26.38" 5/7/2017 | Db Vin Ta 2 | Ddng bing
Caridina johnsoni Cai, Ng & Dinh Quan, Dang N
6 Choy, 2007 34 | i ' 107° 16' 2.2" 11° 9' 29.23" 2/7/2017 | D& Van Tar 54 | Béng bing
Kién Luong, Kién 0 et AN o At qam X\ 5o T
. 35 | Giang 104° 38' 40 10° 17' 11 14/2/2017 | D& Van Tar 7 | Déng bing
< . D4 Van T,
El'h”(i‘nm”h' Quy 109°9'58.956" 13°47'54.180" Ping Vin Suéi, Ddi ni
8 33 27/8/2020 | Péng 3
s A A NS 0n 1 oL " bang Van Song Dan Cu,
9 50 | Hai Chau, PaNang | 108°1316.0 16°05'34.1 24152020 | Bong o | Do i
1 30 | Quang Tri 106° 57.59' 16° 34.41' 21/10/2006 | Frank Kohler 115 | Song, Ddi ndii
) 30 2?]” Cuong, Nghé | 40 32 g5 19° 12.9' 21/10/2006 | Frank Kéhler gg | Sudi, Bdi i
3 30 | Béic Kan 105° 51.053' 22° 2.099' 21/3/2006 | Frank Kohler 367 | Sudi, Ddi nui
Minh Hoa, Quang o , o , M
A 30 | gy 105° 52.02 17° 52.49 21/10/2006 | Frank Kshler 146 | subi. B nii
Phu Loc, Thira oL A 04 111 Qn
. 33 | Trion Hué 107°51'49 16°14'18 16/7/2009 | Karge 263 | Sudi, DA i
My Son, Quang o , o ,
6 - | 24 | Nars 108° 7.475 15° 45.804 17/7/2009 | Karge 46 | sudi, P nci
Caridina lanceifrons Yu, 1936 2 | KienXuong, Thai | 10ge5615 7 20°25'51.9" 5/6/2010 | D3 Van Tit Song, bong
7 Binh 2 | bang
o . . , . , Endruwveit, Séng, Bong
8 37 | Dai Tir Thai Nguyén | 105°50.317 21° 25.307 8/4/2012 | 1o 15 | bing
Quang Binh, Ha o agl @ A 0 911 g o X\ pu Ruong, Pong
9 25 | Siang 104° 38'6.4 22°21'54.2 16/11/2012 | D& Van Tt 99 | Bing
10 40 | Van Chan, Yén Bai | 104°43'56" 21° 28' 42.8" 20/11/2012 | D§ Van Tt 190 | Suéi, Déi nai
10 | Son Duong, Tuyén | 4550 99 ggy 21° 32.278 11/4/2012 | Endruweit, Song, bong
11 Quang Jin 38 | bang
Phd Yén, Thai . . . . Endruweit,
" 15 | Nouyén 105° 43.501 21° 28.862 8/4/2012 | 1o 53 | song, Béi ni
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16

17
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19

20

21
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23

24

25

26

27

28

29

30

31

32

33

34

29 | Bac Quang, Ha 104° 54' 37.2" 22° 32 49.1" 16/11/2012 | D& Van Ter Song, Bong
Giang 77 | bang
Con Cubng, Nghé o , o , Ng6 Xuan Ai oAs
4| 0 104° 40.031 19° 5357 2111212012 | o 210 | SUSi, DG i
N . o , o , Ng6 Xuan A: oAs
29 | PuMA4t, Nghé An 104° 48.357 18° 56.334 2011212012 | o0 243 | Sudi, DY i
- . o . o . Tran Anh
41 | TanSon, PhiTho | 104°52.382 21° 11.257 20/8/2013 | o7 572 | suéi. ai ni
27 | Phong NhaKe 106° 17' 27.9" 17° 29' 46.6" 22/4/2014 | B3 Van Tt R
Bang, Quang Binh 163 | Sudi, Boi nui
19 | Pa Béc, Hoa Binh 105°09'09.6" 20°53'09.7" 14/3/2015 | B Vin T 174 | Subi, Bdi ndi
23 | Hoa Binh, Hoa Binh | 105° 20’ 10" 20° 54' 30" 6/7/2015 | Kiihne 39 | Sudi, Poi ni
17 | Mai Chau, Hoa Binh | 105° 2' 31" 20° 42 46" 10/7/2015 | Kiihne 465 | Subi, Poi ni
Thomas von .
Hoa Lu, Ninh Binh | 105° 54.676' 20° 16.351' 41312017 | Rintelen, D& Sng, Déng
34 Vin Tu 4 | bang ]
28 | Kim Bdi, Hoa Binh | 105° 32" 7" 20° 40' 6" 23/4/2017 | B3 Van Tir 57 ggr?gg bong
Lién Chiéu, ba o o1 A o Amt An X\ ymon T
39 | Ging 108°8'32 16° 10" 4 5/5/2017 | P& Van Tir 83 | suéi. péi ni
43 | PUMA&t, Nghé An 104°4802.7" 18°58'13.6" 18/5/2017 | P& Van Tar 402 | Subi, Pbi i
26 | Ky Son, Nghé An | 104°2516.0" 19°16'52.4" 9/3/2017 | Le Hung Anh 75 | Sudi, Pbi ndi
Hlfdng Héa! Quéng o ' " o ' " X = . Rl:léng I‘l]a,
26 | 1y 106° 51' 48.75 16° 43' 14.59 25/6/2017 | D& Van Tir 72 | Déng bing
31 | MéLinh, Vinh Phic | 105°42'45.76" | 21° 23'22.8" 16/3/2017 | Nuyen Tong R
Cuong 67 | Suoi, Boi ndi
37 | Thuy Nguyén, Hai | 4560 450 05 938" | 20° 58' 24.528" 1/1/2017 | D3 Van Tir Song, Bong
Phong 1 | bang
Lé Thﬁy, QUéng o ' " o ' " X ~ a2
16| g 106° 38" 47.86 16° 59' 56.45 25/5/2017 | D& Van Tir 153 | suéi, Béi n
18 | Lac Son, Hoa Binh | 105° 26' 39" 20°31' 7" 23/4/2017 | D& Van Ta 57 Egﬁgg’ Bong
38 | VanYeén, YénBai | 104° 27' 42.49" 22° 4 18.84" 18/9/2017 | BS Van Tu 51 ggﬂg Bong
13 | TP Ldo Cai, Lao Cai | 104°1' 36.64" 20° 25'33.15" 16/9/2017 | P5 Van Tu o1 ﬁ;’gg bong
Phudc Son, Quang o 1en . o g N X\ xpe T
17 | Nam 107° 49' 19.02 15° 34'1.27 29/6/2017 | P& Van Tir 129 | Suéi, Do ni
28 | Kim Boi, Hoa Binh | 105°33' 27.8" 20° 39' 38.4" 23/4/2017 | P Van Tu 18 ggﬂg Bong
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37
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44

45

46

47

48

49

50

51

52

53

54

55

56

Cuc Phuong, Ninh Thomas von
24 | = ' 105° 54.676' 20° 16.351" 41312017 | Rintelen, D&
Binh o « e
van T 2 song, Dgl nui
20 | MONg Cal, Quang | 1670 44 93 5070" | 21°32'27.4679" | 24/1/2018 | B3 Van Tir Susi, Bong
Ninh 37 | Bang
N 103° 23' o 1o . X\ T Ruong, Boi
31 | SinH9, Lai Chau 16.90709" 22° 16' 46.572 29/4/2018 | P& Vin Tu 290 | i
30 | Sin H), Lai Chau 103°21'17.748" | 22° 19' 40.2899" 30/4/2018 | b Vin Ta 228 | Subi, Bdi ndi
39 | Pinh Lap, Lang Son | 107°9' 56" 21° 28' 31" 18/3/2018 | P& Van Ta 112 | ruong, Pi nii
Tién Yén, Quang o 1@ Han 0 9ot 9on X\ 5o T
20 | o 107° 16' 23 21°23' 22 19/3/2018 | B Vin Ta 45 | suéi. i ni
21 | Cho Moi, BicKan | 105° 47" 416" 21° 53' 47.2" 16/3/2018 | P& Van Ta 58 | Song, Pdi ntii
Bach M@, Thira o En " o 4o " X\ /5 T
27 | Thian Hue 107°52'37.032" | 16° 13' 2.0939 6/6/2018 | B3 Van Tt 145 | subi B nii
43 | Bach M4, Thira 107°5256.2" 16°1327.4" 11/6/2018 | Duwe Suéi, Bdi ni
Thién Hué 58
g5 | Ham Yen, Tuyén | 4,50 5 45 69" 22°10'15.31" | 28/10/2018 | N9uyen Tong e
Quang Cuong 63 | Subi, Pdi ni
30 | Ham Yen Tuyén | 4500 31 5g g7 20°1236.84" | 29/10/2018 | N9uYén Tong o
Quang Cuong 193 | Suoi, boi nui
Ham Yén, Tuyén . " o nr e Aom Nguyén Téng
33 104° 59' 29.15 22°10'5.23 28/10/2018 | O N
Quang Cuong 151 | ao, Bai ndi
19 | VO Nhai, Thai 106° 7' 14.0879" | 21° 46' 32.987" 9/6/2019 | P& Van Ter e
Nguyén 131 | Sudi, Boi nui
18 | Quynh Nhai, Son La | 103°37' 25.4" 21° 45'16.2" 3/7/2019 | B Van Tu 303 | Sudi, Poi ni
15 | Quynh Nhai, Son La | 103°37'25.385" | 21° 45'16.157" 3/7/2019 | B3 Van Ti 303 | Subi, Pbi i
17 | Quynh Nhai, Son La | 103° 35'35.352" | 21° 50' 4.812" 3/7/2019 | P3 Van Tt 242 | a0, Ddi niii
20 | Van Chin, Yén Bai | 104°43'21.137" | 21° 28 23.051" 5/7/2019 | D3 Van Tt 207 | suéi, ddi nai
A s (i 0 ot 9o an o EAt p g Dang Van Séng, Béng
40 | Vi Xuyén, Ha Giang | 104°52' 22.8 20°54'43.4 23/2/2019 | oo 115 | bing
37 | TrangDinh, Lang | 450 551 9 g 22° 15' 10.5" 27/4/2019 | Dang Van Sudi, Bong
Son Dong 156 | bang
Ham Yén, Tuyén Luong Mai . Ni s
28 | Quang 104°58'46 22°19°'13.4 14/4/2019 | Anh 702 | Rung, Dol ndi
Béc Quang, Ha X\ s ) N
22| Giang 104°58'8.928 22°1917.573 14/4/2019 | PO Van Tu 612 | Rung Boinui
Ham Yén, Tuyén X\ s T . A
31| Quang 104°58'39 22°19'5.4 14/4/2019 | POVan Ta g57 | Rung boindi
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59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

9 | Quang 104°59°40 22°17°54.4” 15/4/2019 | PO Van Tu g52 | Rung boinui
Ham Yén, Tuyén X\ s T . Ni s
32| duang Y 104°59'39.21 22°17°56.0” 17/4/2019 | PO Van Ta 662 | Rung, Doinui
25 | Kim Bing, Ha Nam | 105° 50" 1.368" 20° 34' 24.605" a1/5/2000 | PO Van T 6 ﬁgrr]‘gg Bong
D4 Van T,
Dang Van
51 Dong, Sudi, i ndi
Nguyen Tong
Cho Ddn, Bic Kan | 105°29'26.429" 22°12'58.271" 26/7/2020 | Cuong' 219
24 Séng, dong
Van Yén, Yén Bai | 104°4045.9" 21°52'39.7" 17/7/2020 40 | bing
57 | Vinh Tuong, Vinh Song, bong
Phiic 105°26'48.6" 21°1503.0" 19/7/2020 9 | bing
D4 Van T,
Dang Van
19 Dong, Sudi, i ndi
Nguyen Tong
Cho Ddn, BicKan | 105°33'26.244" 22°17'36.720" 29/7/2020 | Cuong' 269
18 Séng, Bong
Lao Cai 103°5837.7" 22°2907.2" 15/7/2020 72 | bing
24 Séng, Bong
Van Yén, Yén Bai | 104°32:31.4" 22°00'18.3" 16/7/2020 46 | bing
o5 | Tién Yén, Quang . Subi, Bdi nai
Ninh 107°1840.1"E 21°26'51.1"N | 13/09/2020 | Phan Thi Yén 66 '
Bac Quang, Ha oM " onr " X\ 5o T
18 anng g 104°50'57.780 22°30'42.990 1211012020 | PO Van Ta 203 | suéi. B nii
Bac Quang, Ha op a1 " onA " X\ 5o T
37| Giang 104°51'12.672 22°30'18.258 1211012020 | PO Van Ta 230 | Suéi, Déi ni
Nghia Hung, Nam o 1 " 0 44 " X\ T Song, bon
12 D?nh 9 106° 10' 49.109" | 20° 11' 25.619 a1/5/2000 | PO Van Tt A béng 9
26 | Bao Thing, Lao Cai | 104°01'32.8" 22°27'13.1" 16/7/2020 | Local people 69 | Song, Dai ni
22 Song, bong
Son Tay, Ha Noi 105°29'21.9" 21°09'30.2" 20/7/2021 | Local people 9 | bing
15 | Lao Cai 103°5840.3" 22°29'09.8" 20/7/2021 | Local people 72 | Séng, Doi nii
18 Séng, Bong
ban Phuong, Ha Noi | 105°43'58.9" 21°06'18.1" 20/7/2021 | Local people 2 | bang
| - Song, bong
Au Lau, Yén Béi 104°51'58.9" 21°42'23.9" 20/7/2021 | Local people 31 | Bing
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7

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

17 Séng, Bong
Pha Xuyén, Ha Ngi | 105°55'26.2" 20°47'12.6" 20/7/2021 0 | bing

28 Song, bong
van Yén, Yen Bai | 104°40'47.5" 21°52'49.1" 20/7/2021 45 | bing

37 | Muong Cha, bién Nguyén Binh .
Bién 103°1640.7" 21°54'13.5" 13/1/2021 | Tao 231 | Séng, Pdi nii

1g | Khoai Chau, Hung song, dong
Yén 105°5514.7" 20°50'37.8" 20/7/2021 | P Van T 2 | bing

28 Tr]uc‘yng xuan, Thanh b Vin T, Rirg, Déi ndi
Héa 105°14'34.925 19°51'3.456" 23/10/2021 | Phan Thi Yén 95

o5 Tr]uc‘yng xuan, Thanh b Vin T, Rirg, Déi ndi
Héa 105°14'9.27" 19°52'16.547" 21/10/2021 | Phan Thi Yén 116

39 | Thuong xuan, Thanh . Dan Cu, i
Hoa 105°14'35.760" 19°49'57.899" 22/10/2021 | P5 Vian Tu 85 | ni
Thuong xuan, Thanh . P

30 | hea 105°09'12.3" 19°55'15.0" 24/10/2021 | P5 Van T 122 | Rung, Boinui

18 Thuong xuan, Thanh Rirna. D ni
Hoéa 105°1425.2" 19°5323.9" 24/10/2021 | P5 Van Tu 136 | VN9 PO
Thuong xuan, Thanh . P

33| Hea 105°0828.3" 20°00'04.9" 20/11/2021 | P5 Van T 241 | Rung, Boinui

29 | Thanh Son, Phti Tho | 105° 13'2.892 21° 6 20.455" 9/5/2021 | Phan Thi Yén 103 Suoi, Doi nui

17 | Thanh Son, Phi The | 105° 12' 45.537 21° 6 5.44" 10/5/2021 | Phan Thi Yén 139 Suoi, Boi nui

15 | Yén Lap, Pha Tho 105° 0’ 38.363 21° 21' 33.188" 8/4/2022 | Phan Thi Yén 108 Suoi, Boi nui

N . o . Ruong, ddng

27| YenLap,PhiTho | 1057 1'3.304 21° 19' 52.564" 9/4/2022 | Phan Thi Yén 85 | bing

23 | YenLap,PhuTho | 105°4'46.963 21°22'16.164" |  10/4/2022 | Phan Thi Yén g | SuO! Dot ndi

23 | Tan Son, Phi Tho 104° 56' 43.108 21° 8 31.633" 28/6/2022 Phan Thi Yén 260 Suoi, Boi nui

27 | Phu Yén, Son La 104°45'2.934" 21°5'26.123" 2/7/2023 | P§ Van Tu 664 | Subi, Dai ni

29 | Phu Yén, Son La 104°430.815" 21°6'39.402" 2/7/2023 | P§ Vian Tu 213 | Suéi, Dai ndi

28 | Ba Chg, Quang Ninh | 107°0001.1"E 21°1622.4"N | 23/02/2023 | P Van Tu 188 | Suéi, Dai ndi

47 | Van Ddn, Quang Suéi. PSI ni
Ninh 107°3023.3"E 20°58'36.8"N | 21/03/2023 | D5 Van Tur 11 | 2UOL PO
Van Bén, Quang Lo

181 Ninh 107°30'44.8"E 20°58'10.2"N | 21/03/2023 | P§ Van Tu 5g | Suoi, Dol nti




Van Bén, Quang
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Tran Duc

96 38 | Ninh 107°29'38.9"E 20°58'41.8"N | 22/03/2023 | Luong p3 | Suol, Boi ndi
97 30 | Luc Yén, Yén Bai 104° 43' 46.321 21° 57' 8.803" 26/5/2023 Phan Thi Yén 298 Suoi, Boi nui
98 24 | Luc Yen, Yén Bai | 104°4028.6523" | 22°1354.43129" |  26/5/2023 | Phan Thi Yén | 167 | Sudi, Pdi ntii
99 25 | Luc Yén, Yén Bai 104° 45' 3.355 21° 58' 5.518" 26/5/2023 | Phan Thi Yén 78 Suoi, Boi nui
L 17 | Huwong Son, Ha Tinh | 105°2004.1"E 18°29'46.0" 1/1/2003 | B Van Tar 17 ggr?gg Bong
) 45 2?]” Cuong, Nghe | 140 47 19° 0.15' 21/10/2006 | Frank Kohler 475 | Ring, Pai ni
21 Phd Yén, Thai 105° 50.317" 21° 25,307 g/a/2012 | Endruweit, Dan Cu, Doi
3 Nguyén ) ' Jin 11 | ndi
37 | Thay Nguyén, Hai 1050 45 o5 gag | 20° 58 24.528" 1/1/2017 | B3 Van Tée Song, Bong
4 Phong 1 | bang _
26 | KiénLuong, Kién | 40 5g: 40 10° 17" 11" 14/2/2017 | B3 Van T Song, dong
5 Giang 6 | bang
Cuc Phuong, Ninh Thomas von A
35 | g ' 105° 54.676' 20° 16.351' 4/3/2017 | Rintelen, D& song, ddng
6 | caridinamacrophora Kemp, Van Tt 2 | bang
1918 30 | Mai Chau, Hoa Binh | 105° 4' 37" 20° 39' 9" 22/4/2017 | P Van Tu Song, Bong
7 152 | bang
8 25 | Pik Lik 108° 10' 42.52" 12° 24' 58.95" 1/7/2017 | 6 Van Tu 416 | HS, ddi nai
9 34 | Tinh Bién, An Giang | 105° 1' 14.72" 10° 29' 40.96" 5/7/2017 | P& Van Ta 17 | Subi, Pbi ndi
10 26 | AnPhd, An Giang | 105° 4' 19.75" 10° 54' 59.95" 5/7/2017 | D& Van Ta 6 Egn'gDO”g
o7 | TamNOng, Bong | 1050 9g: 4150 | 10°43'16.8479" |  26/3/2019 | Pang Van Ruong, Bong
11 Thap bong 4 | bang
bang Van .
23 . D(‘)ng,,Phan Rurng, Doi ndi
12 Gia Vién, Ninh Binh | 105°5247.4" 20°22'08.2"" 4/11/2021 | Thi Yén 33
Krong Béng, bik oA oG it VA
1 30 | | a 108°20'34.0 12°30'48.8 1611012022 | Phan Thi Yén | a0 | so00 et nai
o _ 32 | Ninh Hai, Ninh 109° 11'53.058" | 11° 46' 26.73" 8/3/2018 | P& Van Tar Sudi, Pdi ndi
Caridina mertoni Roux, 1911 Thuan 43
1| Caridina namdat Do, Dang & 21 | Nam D&, Bic Kan | 105°56'8.688" | 22° 5 46.199" 6/6/2019 | P& Van Ta 524 | hang, Bdi ndi
2 von Rintelen, 2021 17 | Nam Dét, Bic Kan | 105° 54' 58" 22°5'19" 6/6/2019 | P56 Vin Ta 690 | hang, Ddi nui
Caridina nguyeni Li & Liang, 39 | Ha Quing, Cao 106°2' 53.7" 22° 59' 4" 25/5/2017 | B Vin T Sudi, Pai i
1 2002 Bing 359




Ha Quang, Cao

XXIX

43 | 18 106° 4' 7.06" 22° 58' 33.99" 25/5/2017 | D& Vian Ta Sudi, Pdi ndi
Bang 483
Caridina pacbo Do, von Ha Quang, Cao . " ° At 4 —m X\ e T fi oAs s
Rintelen & Dang, 5020 14 | Bing 106° 2" 31.2 22°59'1.7 25/5/2017 | D& Vian Ta 467 | Sudi, P ni
22 Hg;h Phudc, Khanh | 4 9017139 70 12°25'11.6" 1/7/2010 | D3 Van Tix op | Sudi, i ni
31 ',:l';r:‘g(:h'é“' ba 108° 8' 32" 16° 10' 4" 5/5/2017 | P5 Van T 11 | Suéi, Do ni
Caridina pe’l‘gfg'a“s Kemp, 19 | Hoa Vang, baNing | 108°3' 18" 16° 7' 12" Kihne 23 | Suéi, Déi nai
20 | Ninh Hai, Ninh 109°11'53.058" | 11° 46' 26.73" 8/3/2018 | P& Van Tir Suéi, Pai ni
Thuan 43
29 Efr?hca' lim, Quang | 407034 17568" | 21° 6 18.6059" 8/5/2018 | B Van Tir s | Sudi, Poi i
13 | Phuc Hoa, Cao Bing | 106° 33' 3.27" 22° 29'10.8" 27/5/2017 | P& Van Ta 151 | Sudi, Pdi ndi
15 | Quang Yén, Cao 106° 23' 37.3379" | 22° 39'48.971" 4/6/2019 | P Van Tir Suéi, Pdi i
Bang 484
Nguyén Binh, Cao X\ /5 T LA
27 | Bing 105°55'24.222" 22°34'38.694" 7/110/2020 | PO Van Ti 773 | SuoL Boi nui
Caridina pseudoserrata Dang Nguyén Binh, Cao X\ /5 T O
& Do, 2007 25 | Bing 105°55'25.998" 22°34'35.316" 7/110/2020 | PO Van Ti g14 | Suol Boi nui
b Vin Tu,
bang Van
pong, Sudi, i ndi
Nguyén Binh, Cao Nguyen Tong
21 | Bing 105°58'32.135" 22°38'16.626" 5/10/2020 | Cuong 653
N Cianferoni,
Caridina rubronunctata ban 23 gﬁa':ang Tuyeén 105°1904.1"E 22°27'47.8"N 7/6/2013 | Mazza, Suéi, Pai ni
P 9 9 Bambi 303
& Do, 2007 S o T —
28 N;’ugény' 105° 49' 50.5" 21° 46' 48.7" 23/5/2017 | D& Vian Ta o | Sui, D ndi
Caridina serrata Stimpson, 3 | GU Lao Cham, Hol | 4500 39. 55 7 15° 56' 34.9" 10/5/2017 | Pham The Suéi, Pai ni
1860 An, Quang Nam Cuong 158
Caridina temasek Choy & Ng 43 | AnPha, AnGiang | 105° 4' 19.75" 10° 54' 59.95" 5/7/2017 | D& Van Tée A EIE%QDO”Q
1991 3p | TamNOng, BONg | 40509514150 | 10°43'16.8479" |  26/3/2019 | DN Van Song, Bong
Thap bdng 4 | bang
Thach Thanh, Thanh o o " o o1t " X\ 5o T A
Caridina thachlam Do, Cao, 2| 105°30' 27.347" | 20° 21' 24.0779 30/4/2019 | D& Van Tir 240 | Nang, B ni
von Rintelen, 2021 19 ngd‘ Thanh, Thanh | ) e0 39: 10,277 | 20° 21' 8.771" 10/5/2019 | B Vian Ta 93 | hang, Do ni




Thach Thanh, Thanh

XXX

14|/ 105° 31' 8.681" 20° 21' 8.214" 10/5/2019 | B3 Van Tir hang, Ddi nii
Hoba 105
Thomas von
Ciic Phuong, Ninh Rintelen, Do \
24 | & uong, 105°40'37.2" 20°16'59.5" 9/5/2019 | Van Ti, Rung, Ddi ndi
inh
Hoang Anh
Tuan 245
21 | NaHang Tuyén 105°23109.1" 22°06'42.1" 22/11/2014 | D Van Tt Suéi, Dai ni
Quang 220
) b Vin Tu, o
o 35 | Bic M&, Ha Giang | 105°15'37.397" | 22°44'18.635" | 16/10/2019 | Pang Van Suéi, Pdi i
Caridina tricincta Do, von Pong 236
Rintelen & Dang, 2020 ’ Do Van T, ' ‘
24 | Bic Mé, HaGiang | 105° 14'9.989" 22° 44'24.894" | 16/10/2019 | Pang Vin Suéi, Pdi ni
bdng 250
22 | Bic Mé, HaGiang | 105°1345.906" 22°43'12.107" 26/5/2019 | P Van Tir 211 | Ring, Ddi ndi
Lang Co, Thura o A1 Apn 0 171 Han . Ai As
31 Thién Hué 108° 4' 26 16° 12' 22 21/10/2006 Kithne 53 Suoi, Boi nui
Con bao, Ba Ria— o Ao N o sen " 2\ e e X [
26 | Vang Tay 106° 37'10.4 8° 43 453 22/8/2014 | P Van Tir 11 | déo, Pdi n
32 | Lién Chicu, Da 108° 8' 32" 16° 10' 4" 5/5/2017 | P5 Van Ta Suéi, Pdi ni
Nang 11
- _ 35 | Bai Trlong, Quang | 470 3530 666" | 21° 4' 33.36" 9/5/2018 | D3 Van Tt dao
Caridina typus H. Milne Ninh : 7
Edwards, 1837 31 El?:]hT rlong, QUANG | 470 35 33 8159 | 21° 4' 27.57" 9/5/2018 | P& Van Tt o | 420
33 | SonTra, PAN&ng | 108°15'20.172" | 16°6'53.1779" 7/3/2019 | P5 Van T 53 | Sudi, Ban dao
30 | SonTra, PaNing | 108° 16' 44.07" 16° 7' 57.54" 3/3/2019 | P& Van Tir 109 | Sudi, Ban dio
36 g?:n‘g“éc' Kién 103°59'30.228" | 10° 24' 3.822" 8/5/2019 | P& Van Ter o | dio
s NS o1 o " 0N " bang Van . Ai o
20 Son Tra, ba Nang 108°13'30.1 16°08'05.1 24/5/2020 | Péng 0 Rung, Boi nui
Caridina weberi sumatrensis o X 0 ;a1 4 o LAt Hon X\ e T . X
Do Man, 1692 26 | Hoi An, Quang Nam | 108°31' 12 15° 56' 22 9/5/2017 | B3 Van Tit N Ring, Dao
30 | Ngoc Son, Hoa Binh | 105°22723.5" 20°2411.92" 3/2/2023 | Phan Thi Yen 343 | Subi, Dai ni
27 | Ngoc Son, Hoa Binh | 105°2849.201" 20°22'50.033" 3/2/2023 | Phan Thi Yen 208 | Suéi, Dai ndi
Caridina sp.1 17 | Ngoc Son, Hoa Binh | 105° 18' 8.027" 20° 27'55.721" 23/4/2017 | P& Van Tir 616 | Subi, Dai ni




XXXI

1 Caridina sp.2 29 Tan Son, Phi Tho 104° 56' 40.739 21° §' 40.09" 28/6/2022 Phan Thi Yén 296 Suoi, Boi nui
Nguyén Binh. Cao Sudi, Ddi ni
1 15 | Bang 105°58'33.318" 22°3820.820" 8/10/2020 | B3 Van Tt 663 | >UO" PO
Nguyén Binh. Cao Suéi. Pai ndi
2 18 | Bang 106°1'46.368" 22°34'53.207" 8/10/2020 | B3 Van Tt 526 | U0 PO
Nguyén Binh. Cao . Song, bong
3 Caridina sp.3 18 | Bang 106° 10 49.109" | 20° 11' 25.619" 8/10/2020 | B3 Van Tt 4 | bias
Thuong Xuén, Ruirng, Doi ndi
1 30 | Thanh Héa 105°09'12.3 19°5515.0" 24/10/2021 | P§ Vian Tu 122 | "UNG O
Thudng Xuan, B Runa. Bai nii
2 Caridina sp.4 24 | Thanh Héa 105°07'30.6" 19°56'05.9" 21/11/2021 | P§ Van T 136 | “UN9 PO
1 23 | Hoa An, Cao Bang | 106° 10' 26" 22° 39'54.7" 13/11/2012 | P§ Van Tu 213 | Suéi, Dai ndi
2 47 | Pac B6, Cao Bang 106° 2' 30" 22° 56' 49.2" 13/11/2012 | b Vin Tu 287 | Sudi, Bdi nii
3 19 | Van Chén, Yén Bai | 104° 43' 56" 21° 28' 42.8" 20/11/2012 | B Van Ta 190 | Sudi, Boi nai
4 38 | Nari, Bc Kan 106°08'59.0" 22°07'39.0" 23/8/2012 | Tran 338 | Subi, Dai ni
37 | HaQuang, Cao 106°3'9.7" 22° 58' 23.9" 24/5/2017 | D& Vian Ta Suéi, Bdi ni
5 Bang 337
Lam Binh, Tuyén . " o nar " X\ Jxp T Lo oA
6 24| Ouang 105° 18' 12.941" | 22° 29' 45.047 31/8/2017 | B3 Van Tt 424 | SUSH, DOI N
Ha Quang, Cao o " o cot " X\ mo o fe As
. 23| Bing 106° 4' 7.06 22° 58' 33.99 25/5/2017 | P Van Tu 4g3 | Sudi, Do ni
36 | 1UngKhanh, Cao 1 450 43 g 3 22° 51'10.72" 26/5/2017 | P& Vin Ta Suéi, Bdi ni
8 Bang 368
9 Neocaridina palmata palmata 17 _?af) Be:zﬁ,’ (;]aoCBang 106° 15'45.6 22° 39'54.1 25/5/2017 | D6 Vin Tu 177 | Suoi, Boi nui
Shen, 1948 44 | [TUNGENANN, €80 4 5g0 4org oon 22° 50" 42.88" 26/5/2017 | P Van Tu Suéi, Pdi ndi
10 Bing 445
Ha Quang, Cao o o " o cot " X\ xo o fe A
" 37 | Bing 106° 3' 28.4 22° 58' 35.05 25/5/2017 | B Van Tu 377 | Sudi, Boi ni
26 | Quang Yen, Cao 106° 26' 28.45" | 22° 34' 28.12" 27/5/2017 | D& Vin Ta Suéi, Bdi ni
12 Bing 161
13 25 | Phuc Hoa, Cao Bing | 106° 33 3.27" 22°29'10.8" 27/5/2017 | B Vin T 151 | Sudi, Bi nai
3 | Quang Yén, Cao 106°26' 12.55" | 22° 36' 6.74" 27/5/2017 | D5 Van T Suéi, Pai ni
14 Bing : : 322 '
15 22 | Tan My, Lang Son | 106° 40' 27.1199" | 21° 58' 55.164" 11/3/2018 | B3 Van Tu o35 El;‘i@’”g' bai
16 35 | Ha Lang, Cao Bang | 106° 39' 21" 22° 43' 6" 28/7/2018 | D5 Van Tu 578 | Suéi, Dai ni
17 37 | TanMy, LangSon | 106°39' 11.3219" | 21° 59' 41.202" 11/3/2018 | D3 Van Tu 211 | Suéi, Dai ni
18 21 | Ha Lang, Cao Bang | 106° 36'8" 22° 44' 17" 31/7/2018 | b Van Ta 502 | Sudi, Bi ni
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31

32
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34

35

36
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38

25 Bing 106° 24' 41" 22° 40' 51.6" 27/6/2018 | Bd Van Tu 597 Subi, Ddi ndi
39 | Ngan Son, Bic Kan | 106° 1'45.3" 22° 27' 19" 17/3/2018 | P Vin Tir 616 | Sudi, Ddi nui
16 g:sgg Yén, Cao 106° 23' 37.3379" | 22° 39'48.971" 4/6/2019 | P Van Tir 484 | Sudi, DOi ni
38 | Phuc Hoa, Cao Bing | 106° 28'50.7299" | 22° 34' 44.8859" 3/6/2019 | B Van Ti 233 | Sudi, Di ndi
33 | Ba Bé, Bic Kan 105°38' 15.318" | 22° 28' 2.892" 5/6/2019 | B Van Tu 193 | Sudi, Doi ndi
13 g:# Liing, Lang 106° 20" 7.853" 21° 37' 19.355" 8/6/2019 | B4 Van T 51 | Sudi, B i
b Vin Tu,
So ME HA Gi 011 " o ga " biang Van FOE T
19 | Bic M@, Ha Giang 105°11' 12.978 22° 43'2.483 17/10/2019 pong, Lé Subi, Ddi ndi
Hung Anh 318
) b3 Vin Tu, o
Béc M@, Ha Giang 105° 15' 37.397" | 22° 44' 18.635" 16/10/2019 | Biang Van Subi, Ddi ndi
16 bong 236
) b3 Vin Tu, o
36 | Bic Mé, Ha Giang 105° 14' 9.989" 22° 44' 24.894" 16/10/2019 | Biang Van Subi, Ddi ndi
bong 250
b Vin Tu,
£ a HA i o1 " o gt " bang Van L o he s
Bac Mé, Ha Giang 105° 14' 45.342 22° 45' 20.525 18/10/2019 pong, Lé Suoi, Boi nui
25 Hung Anh 205
Thach Anh, Cao o 10n A o Aot Cn bang Van A Ai s
24 | Bing 106°19'9 22°33'52 28/4/2019 pong 571 | Sudi, BAi i
5 z 0191 qqn A — bang Van L he s
21 Hoa An, Cao Bang 106°12' 13 22° 41' 35 29/4/2019 Pong 188 Suoi, Doi nui
18 | Bic M@, Ha Giang 105°12'12.150" 22°50'7.584" 27/5/2019 | B3 Van Tu 263 | Rirng, Doi ni
23 | Bic M@, Ha Giang 105°11'18.780" 22°42'58.176" 25/5/2019 | Bd Van Tu 242 | Rirng, Doi ni
24 | Bic M@, Ha Giang 105°12'19.973 22°48'45.881 27/5/2019 | B3 Van Tu 172 | Rirng, Dbi ni
27 | Bic M8, Ha Giang 105°13'46.992" 22°43'6.558" 26/5/2019 | B3 Van Tu 194 | Rirng, Boi ni
19 | Bic M8, Ha Giang 105°15'41.244" 22°41'4.547" 26/5/2019 | B3 Van Ta 143 | Rirng, Boi ndi
Béc Quang, Ha . Rima. D3 ndi
43 | Giang 104°58'8.928 22°19'17.573 14/4/2019 | B3 Van Ta 612 | “UNg O
Nguyén Binh, Cao oE A1 PO A As s
30 | Bing 105°5117 22°3533 21/5/2020 | D3 Van T 1027 | Suol Boi nti
Nguyén Binh, Cao oEpinAn oma A A NAs s
34 | Bing 10575522 2273911 22/5/2020 | P& Van Tat 504 | Suh DoI ni
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40
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Cho Ddn, Bic Kan

XXXiii

105°31'29.957"

22°19'42.623"

28/7/2020

D5 Vin Ta,
bang Van
bong,
Nguyén Téng
Cuong

350

Sudi, i ndi

4

28

Cho Ddn, Bic Kan

105°31'2.717"

22°17'35.292"

24/7/2020

D5 Vin Ta,
bang Van
bong,
Nguy&n Téng
Cuong

758

Sudi, i ndi

42

26

Cho Ddn, Bic Kan

105°30'38.507"

22°14'7.638"

24/7/2020

D4 Van T,
bang Van
bdng, Phan
Thi Yén

276

Sudi, i ndi

43

36

Cho Ddn, Bic Kan

105°33'0.972"

22°20'37.115"

27/7/2020

D5 Vin Ta,
bang Van
bong,
Nguy&n Téng
Cuong

263

Sudi, i ndi

41

Cho Ddn, Bic Kan

105°33'26.244"

22°17'36.720"

29/7/2020

D35 Vin Ta,
bang Van
bong,
Nguyén Téng
Cuong

269

Sudi, i ndi

44

43

Cho Ddn, Bic Kan

105°29'13"

22°15'24"

25/7/2020

D35 Vin Ta,
bang Van
bong,
Nguy&n Téng
Cuong

342

Sudi, i ndi

45

27

Cho Ddn, Bic Kan

105°31'4.007"

22°17'38.610"

24/7/2020

D5 Vin Ta,
bang Van
bong,
Nguy&n Téng
Cuong

779

Sudi, i ndi

46

21

Cho Ddn, Bic Kan

105°29'26.429"

22°12'58.271"

26/7/2020

D5 Vin T,
Phan Thi Yén

219

Sudi, i ndi

47

48

24

Quan Ba, Ha Giang

104°57'57.780"

23°5'11.532"

13/10/2020

b3 Van Tu

824

Sudi, i ndi

49

28

Quan Ba, Ha Giang

104°57'57.935

23°5'11.4788

13/10/2020

b3 Van Tu

825

Ruéng, Doi
ndi

25

Nguyén Binh, Cao
Bang

105°5523"

22°39'08"

22/5/2020

b3 Van Tu

512

Sudi, i ndi
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Atyidae
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Budn bon, bik Lik | 107°46'57.7" 12°54'0.2" 8/6/2013 | DS Vin Tir 178 | Séng, Bdi nii
Buo6n Pon, ik Lak | 107°4628.3" 12°51'48.1" 9/6/2013 | DS Van Ta 185 | Séng, Poi ndi
Egﬁge"’”g' bak 107°58'59.625" | 11° 49'9.228" o710017 | PO Van Ti 174 | Sudi, Boi ni
Dk Glei, Kon Tum | 107° 43 43.428" | 14° 57'59.207" 30/6/2017 | Db Van T 644 | Sudi, Dai nii
Dak Mil, Dik Nong | 107°4328.4" 12°26'58.1" 1511272018 | PO VanTa 519 g{‘)ﬁ'ﬂ‘j:e”
Moc Chau, Son La | 104°31' 13.865" | 20° 43' 55.547" 241212018 | D3 Vin Tix 969 | Suéi, Pai ni
Binh Phudc 107°11'56.0" 12°5'50.921" 28/5/2018 | P Vin Tit 349 | Suéi, Dai ni
Pﬁﬂiﬂ Hoa, Binh | 108061 41.064" | 11° 15'50.046" o/3/2015 | PO Van T 507 | Sudi, Bini
Pﬁﬂiﬂ Hoa, Binh | 1ogo g 41358" | 11° 15'49.661" o/32015 | PO Van Ta 200 | SUéi, BB nii
Eﬂgn"i”h' Binh 107°45'29.831" | 10° 59' 51.419" o/32018 | PO Van Ta 196 | Sudi, Do ni
Tri Ton, An Giang | 104°59'56.5" 10°2328.9" oa/5/o018 | PO VanTa 29 ggl r'?é‘i” Cu,
Sin H9, Lai Chau 103° 10' 5.597" 22° 12' 59.525" L5o01g | PO Van T 99 ﬁ;’;‘f Dong
Muong Té, Lai Chau | 102°56' 22.998" | 22° 11' 29.597" sio01g | PO Van T 929 gg:f bong
Muang Té, Lai Chau | 102°56'22.751" | 22° 11' 28.607" L5o01g | PO Van Ti - ﬁ;’;‘f Dong
Muang Té, Lai Chau | 102°50'39.282" | 22° 22' 5.5559" or5o01g | PO Van Ti 309 ﬁ;’;‘f Dong
Muang Té, Lai Chau | 102°39'41.340" | 22° 26' 15.1799" or5001g | PO Van Ti 288 ﬁ;’;‘f Dong
Muang Té, Lai Chau | 102°24'31.103" | 22° 25' 30.623" o501 | PO Van Ti 478 gg:f Dong
Muong Nné, BIen | 100° 24 43.043" | 22° 14' 42.827" o/5/2015 | PO Van T 647 | g, bong
Dién Bién, bién 102°54' 43577" | 21° 18'7.991" wsi201s | PO Van T co1 | bond bong
Dien Bién, Dign 102°59' 12.504" | 21° 8 50.3399" wsia01g | PO Van Ta 635 gg:f bong
darh Dudng, Lal 103°40'2244" | 22°19'51.240" | o000 | DB Van Ti 0 | g, bong
Lai Chau, Lai Chau | 103°23'16.907" | 22° 16' 46.572" So/a/201g | PO Van Ta 226 ﬁ;’;‘f bong
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28

29

30

31
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34
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36

37

38

39

40

41

42

43

44

45

46

Phong Tho, Lai . ; o ap: . A Séng, Bang
Chau 103°19' 33.479 22° 31'30.024 30/4/2018 | PO Van Tu 284 | bias
A opa " onp! " X\ /x5 , Dan ClI', Dél
Sa Thiy, Kon Tum | 107°4313.6 14°26'03.4 2292019 | PO VanTu 18 | i
Sa Thiy, Kon Tum | 107°4312.1" 14°25'02.9" 23/9/2019 | P4 Vin Ta 752 | Rirng, Doi ni
Sa Thiy, Kon Tum | 107°42'52.6" 14°26'02.8" 24/9/2019 | B4 Vin Ta 714 | Rirng, Doi ni
Sa Thiy, Kon Tum | 107°42'49.9" 14°26'38.2" 24/9/2019 | P4 Vian Ta 765 | Rirng, Di ni
bik Glei, Kon Tum | 107°42'49.9" 14°26'38.2" 8/3/2019 | DS Vin Tir 765 | Rirng, Doi ni
£ 7 opq " on7! " X\ /5 , Dan ClI', Dél
Dik Glei, Kon Tum | 107°4822.0 15°07'01.0 27312019 | PO Van Ta 051 | ndi
Dik Glei, Kon Tum | 107°52'48.552" 15°9'23.088" 8/3/2019 | B4 Van Tir 845 | Rung, Bdi ndi
Dik Glei, Kon Tum | 107°49'14.207" 15°5'25.470" 9/3/2019 | B4 Van Ta 1036 | Rung, Déi ndi
Dik Glei, Kon Tum | 107°47'35.5559" | 15°12'20.910" 10/3/2019 | Bd Van Ta 1077 | Rung, Béi ndi
. . 01q " 011 " Dang Van . Ne s
Mang Yan, Gia Lai 108°1851.6 14°13'07.3 9/3/2019 | Dong 1082 Rung, Boi nui
Nghia Hung, Nam o g0 " oo " X\ s Séng, Béng
Dinh 106° 12' 24.4619" | 20° 3'52.6019 31/5/2000 | PO Van Tu 2 | bing
At A o o ' " oA " X = r Séng, Dé)ng
Hai Hau, Nam Binh | 106° 13' 26.184 20° 4' 0.372 31/5/2020 | PO Van Tu 2 | bing
2 A : o qa " o g " X\ /5 T Song, bong
Hai Hau, Nam Binh | 106° 13' 26.25 20° 4'0.173 31/5/2000 | PO Van Tu 3 | bing
i a . o qq " o o " X\ s Séng, Béng
Hai Hau, Nam DBinh | 106° 13' 23.045 20° 2' 41.940 31/5/2020 | PO Van Tu 2 | bing
Vinh Ciu, Bdng Nai | 107°3'39.1199" | 11° 23'5.093" 6/6/2020 | D6 Vin Tir 60 | Séng, ddi ndi
s . oo . o e . X\ e Tor Séng, Bong
Vinh Ciu, Bdng Nai | 105° 7' 19.380 9° 40' 25.4159 6/6/2000 | PO Van Ti 4 | bing
Quan Ba, Ha Giang | 104°59'36.51" 23°3'33.516" 13/10/2020 | B Van Tu 958 | Sudi, Ddi ndi
Bé,C Quangl Ha o J " o 1 n X ) /. A= A ;-
Giang 104°49'55.896 22°32'38.580 12/10/2000 | PO Van Tu 2g7 | Sudi, Boi ndi
Béc Quang, Ha oo . oo . e .
Giang 104°48'5.178 22°33'13.542 12/10/2000 | PO Van Tu 2go | Sudi, Do ni
Béc Quang, Ha o g " ono: " X\ yx Lo
Giang 104°47'42.593 22°32'55.889 12/10/2020 | PO Van T 1083 | Sudi, Poi ndi
Bé,C Quangl Ha o ! " o 1 n X - /. A= A ;-
Giang 104°49'34.463 22°32'31.104 12/10/2000 | PO Van Tu 651 | Sudi, Do ndi
Béc Quang, Ha oo . s . e .
Giang 104°50'10.925 22°31'49.211 12/10/2000 | PO Van Tu 36g | Suoi, Doi i
Béc Quang, Ha o j s . . .
Giang 104°49'34.362 22°32'2.267 12/10/2000 | PO Van Tu 403 | Sudi, Do ndi
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Béc Quang, Ha
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52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

Giang 104°49'24.2999 22°32'8.748 1211072000 | PO Van Tu 3g4 | SUdi, Ddi ndi
Hoang Su Phi, Ha oA N - . . o
Giang 104°34'50.615 22°47'29.009 11/10/2020 | PO Van T 1045 | Sudi, i ndi
Hoang Su Phi, Ha o . . . X o
Giang 104°34'41.418 22°46'50.729 11/10/2020 | PO Van T g3g | Sudi, i ndi
Hoang Su Phi, Ha o . . . X o .
Giang 104°34'38.478 22°46'49.626 111072000 | PO Van Tu g20 | Sudi. Ddi ndi
Xi Man, Ha Giang 104°35'25.115" 22°45'22.308" 11/10/2020 | Db Van Tu 499 | Sudi, Bbi ndi
U Minh Thuong, op " omat " X\ Jxp T Lo oA
Kién Giang 105°6'30.809 9°38'56.574 15/6/2020 | PO Van Ta o | Sudi, Bai ndi
U Mlnh Thlr()'ng, opt " 070! " X - , s As s
Kién Giang 105°6'14.723 9°38'41.447 15/6/2020 | PO Van Ta 1 | Suéi, Bai i
U Mlnh Thlr()'ng, o " on[! " 3 - , L As s
Kién Giang 105°7'34.368 9°35'29.525 15/6/2000 | PO Van T 1 | Sudi, Pi ndi
U Mlnh Thlr()'ng, o " onpt " X - , L As s
Kién Giang 105°7'40.745 9°36'1.116 15/6/2020 | PO Van Ta 3 | Sudi, Bai ndi
Quy Nhon, Binh on " opq " Le oA
Dinh 109°13'6.288 13°41'16.499 271812020 | B5 Van T 140 | Sudi, BAi ni
Vinh Cuu, Bdng Nai | 107° 5' 47.795" 11° 28' 20.082" 9/10/2020 | Pd Van Ta 82 | Subi, i nui
Vinh Cuu, Bdng Nai | 107° 6' 18.216" 11°24' 42.137" | 10/10/2020 | Pd Van T 73 | Sudi, Bdi nii
Déng Phd, Binh Subi, Ddi ndi
Phuéc 107° 0' 42.923" 11°20'54.786" | 11/10/2020 | Pd Van Tt 45 ol, 0
Vinh Cuu, Bdng Nai | 107° 87.511" 11° 21'0.599" 13/10/2020 | P& Van Tu 78 | Subi, Bdi nai
Vinh Cuu, Bdng Nai | 107° 7'46.134" 11°21'1.752" 13/10/2020 | D5 Vin Tu 81 | Sudi, Bi nui
Vinh Ciu, Bdng Nai | 106° 58'1.805" 11° 9'8.345" 14/10/2020 | P& Van Tu 12 | Suébi, Bdi nai
Vinh Cuu, Bdng Nai | 106° 57'47.226" 11°11'9.701" 15/10/2020 | D5 Vin Tu 19 | Sudi, Bdi ni
Thudng Xuan, X\ . Ne s
Thanh Héa 105°1425.222" | 19°53'23.861" | 13/10/2021 | PO VA Tw 136 | Rung Boinui
Béc Binh, Binh X\ jn s L s
Thuan 108°2524.7" 11°03'58.9" 28/3/2021 | PO Van Tu 33 | Ho, Dan Cu
buc Trong, Lam Suéi. Pai ndi
DPdng 108°15'52" 11°41'27" 12/4/2022 | Phan Thi Yen 838 ol, 0
Tua Chua, Dién Subi. Boi nai
Bién 103°26'57.065" 21°51'52.043" 12/4/2022 | Bd Van Ta 826 ol, 0
Tua Chua, Dién Sudi, i ndi
Bién 103°18'8.213" 21°52'58.271" 13/4/2022 | Bd Van Ta 371 o1, 0
Mudong Cha, Dién fi oAs
Bién 103°15'15.564" 21°55'47.826" 13/4/2022 | B Van Tir 229 | Suol, Doi nli
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Bién 102°59'17.400" 21°9'59.009" 15/4/2022 | P Van Tu g21 | Suol Doi nui
bien Bién, bien X Suéi, Béi nii
Bién 102°59'22.53" 21°8'46.020" 15/4/2022 | P& Van Tir 704 '

bien Bién, bien X suéi, Béi nii
Bién 102°55'19.254" | 21°18'34.145" 14/4/2022 | P& Van Tar 443 '

Dign Bién, bign X Sudi, Péi i
Bién 102°5922.973" | 21°9'55.619" 15/4/2022 | P& Van Tar 620 '

b Vin Tu,

Khanh Vinh, Khanh Thomas von Sudi, i ndi
Hoa 108°4627.773" | 12°13'11.963" 4/5/2022 | Rintelen 405

Tam buaong, Lai X Suéi, Pi ndi
Chau 103°46'34.745" | 22°20'29.801" 21/7/2022 | P& Van Tar 2003 '

Sa Pa, Lo Cai 103°5321.2" 22°15'18.0" E 24/7/2022 | P& VanT& | 15045 | Sudi, Déi ni
Bic Yén, Son La 104°2831.015" | 21°19'3.333" 4/3/2023 | Phan Thi Yén | 1,448 | Dap, Ddi nii
Béc Yén, Son La 104°30'30.769" | 21°18'25.731" 4/3/2023 | Phan Thi Yén | 1485 | Sudi, Poi nii
Béc Yén, Son La 104°30'30.753" | 21°18'25.85" 4/3/2023 | Phan Thi Yén | 1503 | Suéi, Péi nii
Béc Yén, Son La 104°3028.158" | 21°20'29.553" 4/3/2023 | Phan Thi Yén | 1680 | Sudi, Péi nii
Phil Yén, Son La 104°31'26.352" | 21°13'41.232" 4/3/2023 | Phan Thi Yén | 315 | Sudi, Péi nlii
Moc Chau, Son La | 104°3554.268" | 20°49'21.803" 41212023 | Phan Thi Yén | 250 | Suéi, Ddi nii
Tan Son, PhiTho | 104°5719.129" | 21°6'36.09256" 30/4/2023 | Phan Thi Yén | 502 | Suéi, Ddi nii
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PHU LUC 5. HINH ANH MAU VAT SONG

CUA MOT SO LOAI TOM HO ATYIDAE

Anh chup mau vat séng loai Caridina Anh chup mau vat song loai Caridina
cantonensis Yu, 1938 lanceifrons Yu, 1936

Anh chyp mau vat séng loai C. cantonensis Yu,  Anh chup mau vat song loai Caridina
1938 excavatoides Johnson, 1961

Anh chup miu vat song loai Caridina gracilipes De Man, 1892
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Anh chup mau vat séng loai Caridina gracillima | Anh chup mau vat sng loai Caridina
Lanchester, 1901 haivanensis Do & Dang, 2010

Anh chup mau vt séng loai Caridina johnsoni & | Anh chup mau vat séng loai Caridina
Viét Nam rubropunctata Dang & Do, 2007

Anh chup mau vat song loai Caridina namdat Anh chyup mau vat séng cia Caridina
Do, Dang & von Rintelen, 2021 pseudoserrata Dang & Do, 2007



