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MO DAU

1. Tinh cip thiét caa dé tai

Ho tdm Atyidae (tom riu) 1a nhom sinh vat ¢6 c6 d6 da dang cao véi
khoang 542 loai [1, 2], tdBm c6 phan bb & moi ving dia Iy dong vat, ngoai trir
Bic Cyc va Nam Cyc [3]. Viung Pong Nam A (bao gom ca Nam Trung
Qudc) duge danh gia 1a ving c6 mirc do da dang tdm Atyidae cao nhat véi
hon 210 loai thudc gidng [4].

Dé c6 thé danh gia dwoc mot cach chinh xac sy da dang thanh phan
loai nham gop phan bao ton cac loai tdm Atyidae tai Viét Nam thi viéc nghién
ctiru phan loai tich hop duya trén viéc két hop phan tich hinh thai va phan te
1a can thiét. Phan loai hoc véi do tin ciy cao cing véi nhiing théng tin vé cac
loai d cung cip co s& quan trong dé dé xuat bién phap bao ton hiéu qua. Tir
co s khoa hoc va thyc tién trén nghién ctru sinh da thyc hién dé tai “Nghién
ctru da dang thanh phan loai tom nuéc ngot thudc ho Atyidae & Viét Nam va
dé xuat phan hang bao tén”.

2. Muc tiéu nghién ciru

- X4c dinh duoc thanh phan loai thudc ho tom Atyidae ¢ Viét Nam
dua trén phan tich dac diém hinh thai va trinh ty doan gen 168S.

- Panh gia duoc hién trang phan bb va phan hang bao ton cho cac
loai tdm ho Atyidae ¢ Viét Nam theo tiéu chi phan hang caa IUCN.

3. Ngi dung nghién ciru

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

- Nghién ciru hién trang phan b va dé xuat phan hang bao ton céc
loai tdm riu ho Atyidae & Viét Nam dua trén huéng dan phén loai cia IUCN.
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CHUONG 1. TONG QUAN NGHIEN CUU

1.1. Téng quan cac nghién ciru vé thanh phan loai he tom

Atyidae

1.1.1. Gidi thigu chung vé he tom Atyidae

1.1.2. Téng quan cac nghién cizu thanh phan loai tdm Atyidae trén
thé gidi

Tom riu- Atyidae 1a ho duy nhat trong lién ho Atyoidea, thudc b
Muoi chén- Decapoda, 16p Gidp x&c 16n- Malacostraca, nganh Chéan khép-
Arthropoda. mot ho t6m nudc ngot, xuat hién & tit ca cac ving nhiét dsi va
hau hét cac ving 6n doi. Hau hét nhiing ca thé truong thanh ciaa ho tém nay
giai han trong nudc ngot [9]. Su da dang cua cac loai tom nudc ngot & vung
dia sinh hoc chau A, I6n gap ba lan so véi cac ving dia sinh hoc khac [4].

Bang 1.1. S6 lugng loai tdm ho Atyidae va giéng Caridina ¢ mot
sb qudc gia khu vuc Chau A

Qudc gia S6 loditrong ho | S6 loai thudc gidng
Atyidae Caridina

Trung Quédc 147 103

An bo 31 31

Théai Lan 15 15

Indonesia 62

Singapore va Malaysia 14 13

Philippines 36 29

1.1.3. Téng quan céc nghién cizu phan logi tdm Atyidae trén thé
gidi dua trén phan tich sinh hegc phéan ti

Viéc nghién cau phan loai hoc tich hop dua trén viéc két hop cac dit
liéu vé hinh thai, phan ti, sinh hoc, sinh thai da giup phat hién thém nhiéu
loai méi, tu chinh lai phan loai hoc cho nhiéu loai, gibng. Pong thoi, cac
nghién ciru vé phét sinh chang loai, tién hoa, dia Iy sinh vt ciing dang duoc
cling dang duoc trién khai manh mé dé hiéu rd hon vé ho tom Atyidae.
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Nhu vay, phan 16n cac nghién ctu vé di truyén caa cac loai tom riu
ho Atyidae déu st dung trinh tu doan gen ty thé 16S rRNA. Cac nghién ciu
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 caa nhém tdm nay can
mét cach tiép can tich hop, bao gdm phan tich hinh théi, sinh hoc phan tir va
cac dic diém sinh thai, dia ly phan bé, vv. dé gia taing mirc do tin cay.

1.1.4. Téng quan cac nghién cizu co' sé cho bdo ton va nghién ciru
bao ton tdm Atyidae trén thé gigi

1.1.4.1. Nghién cizu vé phan hang bdo ton Atyidae trén thé gisi

Qua tong hop trén c6 thé thay hién nay co it cac nghién cau phan hang
bao t6n cho tdm Atyidae, c6 thé do loai tom nay chua thuc sy dwoc quan tam,
can c6 thém cac nghién ciru dé danh gia tinh trang bao ton ho tém nay.

1.1.4.2. Nghién cizu bao ton tém Atyidae trén thé gisi

Hién nay, cac nghién ciru bao ton loai tdm Atyidae it, chi c6 mot sb
it nghién ciru vé sinh thai hoc va sinh hoc sinh san c6 thé 1am tién dé nghién
ctiru bao ton sau nay.

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

1.2.1. Téng quan céac nghién cizu vé thanh phan loai tdm Atyidae
o Vigt Nam

Tdng hop cac nghién cau trude khi NCS tién hanh thyc hién luan én
cho thdy khu hé tdm Atyidae cua Viét Nam cd 26 loai, bao gom: 2 loai trong
nghién ciru cua Bouvier nam 1904, 1925 1a C. weberi sumatrensis va C.
nilotica typica; 1 loai C. gracilirostris De Man, 1892 trong c6ng b cua
Nguyén Vin Xuan; 19 loai trong cong bd cua Dang Ngoc Thanh va Ho
Thanh Hai nam 2012, va 02 loai méi md ta nam 2020-2021 cua Do va CS.

Nhu vay, ¢ Viét Nam hién tai méi c6 cac nghién ciu vé da dang
thanh phan loai tom Atyidae. Chua cé cac nghién ciru chuyén sau vé bao ton
cling nhu phan hang bao ton. cac dic diém sinh hoc, sinh thai hoc, pham vi
phan b, kich thudc quan thé, cac tac dong moi truong dbi vai nhom sinh vat
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nay. Vi vay, viéc tién hanh céc nghién ciru chuyén sau lién quan dén cac dic
diém sinh hoc, sinh thai hoc va céc nghién ctru bao ton cac loai thugc ho tom
Atyidae tai Viét Nam la can thiét.
1.3. Khai quét vé thiy vire nwéc ngot Viét Nam

1.3.1. Vi tri dia Iy va dia hinh

1.3.2. Cac logi hinh thay virc va méi quan hé dia Iy sinh vt cia
thaty sinh vdt nwéc nget ndi dia Viégt Nam

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

CHUONG 2. POI TUQNG, PIA PIEM, THOI GIAN VA
PHUONG PHAP NGHIEN CUU

2.1. Péi twong, thai gian, tw liéu nghién ciu

2.1.1. Thei gian nghién ciru

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

2.1.2. Poi twong nghién cru

Déi twong nghién cau 1a cac loai thudce ho tdm Atyidae (Tém riu),
bo Decapoda (Muoi chén), l6p Malacostraca (Giap xac 1on), nganh
Arthropoda (Chan khép), c6 phan b & Viét Nam.

2.1.3. Mdu v4t nghién crru

Tu liéu nghién ciru la cac mau vat tom riu dang duoc luu gitt tai Vién
Sinh thai va Tai nguyén sinh vat, va duoc thu thap bo sung trong thoi gian
2020-2024.

2.2. Phuwong phap nghién ciru

2.2.1. Phwong phdp ké thira

Nghién ctru sinh tiép nhan, ké thira cac mau vat duoc thu thap va luu
trir tai phong Sinh thai Moi truong nudc Vién Sinh thai va Tai nguyén sinh
vat. Ngoai ra, nghién ciru nay ciing ké thira cac dan liéu diéu tra, nghién ctu,
théng tin khoa hoc da co tir trude téi nay co lién quan tai tdm Atyidae ¢ Viét
Nam.
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2.2.2. Phwong phdp khdo sét thie dia, thu mau va cé dinh mau
2.2.3. Cac phwong phdp nghién ciru trong phong thi nghiém
2.2.3.1. Phuong phdp phan tich déc diém hinh thai
Tat ca cac mau vat dugc dinh loai dén loai hodc gidng dya trén cac
md ta hién tai, theo tai liéu chuyén khao cua Cai (2004) [81], Bang Ngoc
Thanh va H6 Thanh Hai (2012) [74], c4c bai bao mé ta loai moi
2.2.3.2. Phan tich sinh hoc phéan tir
Mb co bung ciia cic mau tom Atyidae duoc bao quan trong con
70 d6. DNA tong s6 dugc tach chiét tir khoang 2 mm?® mo co bung bang
b6 kit Qiagen BioSprint 96 theo quy trinh ctia nha san xuét. Poan gen
16S (590bp) duoc khuéch dai bang phan tng chudi polymerase (PCR) va
duoc giai trinh tu bang cach sir dung cip mdi 16S-F-Car va 16S-R-Carl
2.2.3.3. Phuong phdp xdy dung Khoéa dinh logi
2.2.3.4. Phuong phdp phdn hang bao ton
Tat ca cac loai tom Atyidae duoc ghi nhan ¢ Viét Nam dugc danh
gia theo céc thir hang va tiéu chuan caa IJUCN 2022 [79]. Cac loai duoc xép
vao 1 trong 8 thtr hang dua trén cac tiéu chi vé mic do de doa tuyét ching
nhu tc do suy thodi (rate of decline), kich thuéc quan thé (population size),
pham vi phan bé (area of geographic distribution), va mirc d6 phan tach quan
thé va khu phan bé (degree of population and distribution fragmentation)..
CHUONG 3. KET QUA NGHIEN CcUU
3.1. Thanh phan loai va dic diém chan loai tom Atyidae ¢ Viét Nam
3.1.1. Thanh phan loai Atyidae ¢ Vigt Nam
Qua phan tich miu vat thu duoc tai 294 dia diém (chi tiét trong phan
phu luc 1) va tong hop céc két qua nghién ciru trude dy, da ghi nhan tong
s6 33 loai va phan loai tdm cua 3 giéng thudc ho Atyidae tai Viét Nam. Trong
d6, c6 4 loai chwa dinh danh duoc tén khoa hoc, dang duoc dé dang loai véi
nghi ngo chang la nhirng loai mai cho khoa hoc.
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C6 5 loai ghi nhan lan dau tién cho khu hé 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 cdng bb cua Nguyén Van Xuan (1999) va Bang Ngoc Thanh
(2012), c6 4 loai khdng ghi nhan lai duoc, bao gom: Atyopsis moluccensis
De Haan, 1849; Caridina gracilirostris De Man, 1892, C. tonkinensis
Bouvier, 1919, C. weberi De Man, 1892 [74, 86].

C6 15 loai mai chi ghi nhan tai Viét Nam (chiém 46,88%): Caridina
cucphuongensis, C. pseudoserrata, C. rubropunctata, C. clinata, C. nguyeni,
C. caobangensis, C. haivanensis, C. tricincta, C. pacho, C. thachlam, C. hamdat,
Caridina sp.1, Caridina. sp.2, Caridina sp.3, Caridina sp.4 duoc phan b
chu yéu ¢ khu viyc Pong Bic va Bong bang Bic bo.

3.1.2. Péc diém hinh thai cac loai tom Atyidae tgi Vigt Nam

3.1.2.1. Céc loai thugc giong Caridina Edwards, 1837

Dic diém nhan dang gidng Caridina Edwards, 1837:

Loai chuan: Caridina typus H. Milne Edwards, 1837

(1) Caridina cantonensis Yu, 1938

Caridina cantonensis Yu, 1938:

Synonym: Caridina mutata Cai & Ng, 1999 [69].

Nhan xét: Trong cac nghién curu truéc C. cantonensis chi dugc tim
thay trong cac con subi, va da trén kich thudc trang, c6 thé duoc coi la loai
c6 phan bé gidi han trong dat lién [89]. Tuy nhién, trong nghién ctiru nay, loai
C. cantonensis chi duogc tim thay trén ¢ao CU Lao Cham, xa so véi dia diém
chuan, c6 thé dugc du nhap vao Viét Nam cling véi ca con tir nghé nudi c4,
hoic ciing c6 thé c6 phan b tu nhién tai ¢ao. Can c6 nhiing nghién ciu sau
hon vé loai nay dé hiéu rd vé& phan b va dic tinh sinh hoc sinh théi.



7

(2) Caridina caobangensis Li & Liang, 2002

Nhan xét: Cac mau vat thu duoc c6 dic diém hinh thai pha hop voi
md ta vé Caridina caobangensis cua Li & Liang, 2002 [70].

(3) Caridina clinata Cai, Quynh & Ng, 1999

Nhan xét: Cac mau vat thu duoc co dic diém hinh thai phd hop véi
mo ta Caridina clinata cua Cai va cong sy (1999) [91].

(4) Caridina cucphuongensis Dang, 1980

Caridina serrata cucphuongensis Dang, 1980: 404 - 405;

Nhan xét: Cac mau vat thu duoc c6 dic diém hinh thai phd hop véi
md ta Caridina cucphuongensis ciia Dang, 1980 [68].

(5) Caridina excavatoides Johnson, 1961

Caridina excavatoides Johnson, 1961:

Nhan xét: Dac diém hinh thai cua mau vat pht hop véi mo ta loai
gidng md ta Caridina excavatoides Johnson, 1961 [95].

Cac mau vat cua loai C. uminensis ciia Bang Ngoc Thanh va D6 Vian
Tt (2007) thu thap duoc tir dia diém chuan hoan toan giong vai md ta vé loai
C. excavatoides. Do d6 c6 thé cho rang loai C. uminensis 1a synonym cua C.
excavatoides. Loai nay ¢ dic diém 1a 6t bung VI map hon, nho hon 0,6 1an
so véi chiéu dai giap dau nguc, dai bang 1,8 1an so véi chiéu dai dbt bung V;
nhanh trong chan boi I ciia con duc thon, dai gip 2,7 1an so véi chiéu rong;
trimg ¢6 kich thudc nho 0,60 - 0,78 x 0,40 - 0,48 mm [71]. V& mit di truyén
gitra loai dugc xac dinh la C. excavatoides ¢ Viét Nam va cua C. excavatoides
cua Théi Lan c6 khoang céach di truyén (16S) 1a 0,28%, phu hop vai nhan
dinh vé& mat hinh thai.

(6) Caridina gracilipes De Man, 1892

Synonym: C. nilotica var. Bengalensis, De Man (1908), C. acuticaudata
Dang, 1975.

Nhan xét: Dac diém hinh thai mau vat thu thap dwoc pht hop véi md
ta cia ciia De Man vé loai Caridina wyckii var gracilipes [25].
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bang Ngoc Thanh (1975) mé ta loai C. acuticaudata Dang, 1975 chu

yéu duya trén sy ving mat caa phan phu trong ¢ nhanh trong chan boi I con
duc, loai C. acuticaudata ciing dugc dé cap dén cac cong bd cua tac gia va
cong su sau nay [68, 72, 97]. Pang Ngoc Thanh va Hb Thanh Hai (2012) da
nhan xét rang loai nay la loai dac hiru & mién Bac Viét Nam, trong luu vuc
séng Hong [74]. Tuy nhién, dwa trén md ta cta cac tac gia nay va phan tich
mau vat thu duoc & nhiéu dia diém cua Viét Nam, c6 thé xac dinh rang C.
acuticaudata chinh 1a C. gracilipes De Man, 1892. Loai nay c6 phan bé rong
réi & cac nudc chau A nhu Trung Qudc, Indonesia, Malaysia, Philippines va
Singapore [29]. Phan tich di truyén dya trén doan gen 16S, cdc mau C.
gracilipes thu duoc ¢ Viét Nam véi mau thu dugc & Sulawesi, Indonesia
(duoc cong bé trén Genbank) tao thanh mot nhanh riéng biét (Hinh 3.50).

(7) Caridina gracillima Lanchester, 1901

Nhan xét: Dac diém hinh thai cua mau vat phi hop véi mo ta loai
Caridina gracillima Lanchester, 1901 [98].

(8) Caridina gracilirostris De Man, 1892

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

(9) Caridina haivanensis Do & Dang, 2010

Nhan xét: Dac diém hinh thai cuia mau vat phi hop voi mé ta loai
Caridina haivanensis cua tac gia P4 van TG va Pang Ngoc Thanh (2010).

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

Nhan xét: Dic diém hinh thai mau vat nghién ctu phu hop véi mo
ta loai C. johnsoni cua Cai, Ng & Choy (2007) [100].

bing Ngoc Thanh va Ho Thanh Hai (2012) ¢6 mo ta loai C.
propinqua, c6 nhiéu dic diém vé chuy, cong thuc ring chuy, gai rau, cac
ngon va ty 1é tuong ddi gidng voi C. propingua trong mo ta ciia De Man
(1908) va C. johnsoni Cai, Ng & Choy, 2007 [100] [96]. Ttr cac mau vat thu
thap duoc va tir md ta ciia Bang Ngoc Thanh va Ho Thanh Hai (2012) ¢6 thé
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xéc dinh rang C. propinqua trong mé ta caa Bang Ngoc Thanh va Ho Thanh
Hai 1a C. johnsoni Cai, Ng & Choy, 2007. So v&i md ta ban dau, nhitng mau
vat dugc xac dinh la C. johnsoni tir Viét Nam d6i khi cling ¢6 gai trudc go
hau mon. V& mit di truyén ciing cho thdy cac mau C. johnsoni khong phai la
C. propinqua véi khoang céach di truyén gen 16S véi voi mau C. propinqua
thu dugc ¢ Sri Lan ka (miu dugc cdng bd trén Genbank) 12 15,8%. So do
quan h¢ phat sinh cho thay loai C. Propinqua nam trén nhanh doc lap voi
loai C. johnsoni.

(11) Caridina lanceifrons Yu, 1936

Synonym:Caridina flavilineata Dang, Caridina vietriensis Dang &
Do, 2007, Caridina pseudoflavilineata Do & Dang

Nhan xét: Dic diém hinh thai cia cac mau vat nghién ciru phii hop
voi md ta hinh thai loai Caradina lanceifrons Yu, 1936, va mo ta lai cua
Liang (2004) va Cai (2014) [12, 82, 96].

Nhu vay, cac quan thé & Viét Nam khong cho thiy su khac biét quan
trong khi so sanh véi mé ta goc cua loai Caridina lanceifrons Yu, 1936 hoic
cac md ta lai boi Liang (2004) va Cai (2014) [14, 88, 102]. Ba loai bao gém
C. flavilineata Dang, 1975, C. vietriensis va C. pseudoflavilineata Do &
Dang, 2010 [70] dugc coi la tén dong danh (synonym) cua Caridina
lanceifrons.

(12) Caridina macrophora Kemp, 1918

Synonym: Caridina subnilotica Dang, 1975

Nhan xét: Bac diém hinh thai caa cdc mau vat nghién ciu phi hop
vGi mo ta loai C. macrophora cua Kemp (1918) [99].

(13) Caridina mertoni Roux, 1911

Nhan xét: Bac diém hinh thai cua miu vat nghién ctu phd hop voi
mo ta cua Roux, 1911 [106] va de Mazancourt va cong su [51].
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(14) Caridina namdat Do, Dang & von Rintelen, 2021

Nhan xét: Hinh thai ctia mau vat nghién ctru phit hop véi mo ta loai
Caridina namdat cua Do et al. (2021) [76].

(15) Caridina nguyeni Li & Liang, 2002

Nhan xét: Bac diém hinh thai mau vat nghién ciu pht hop mo ta loai
Caridina nguyeni Li & Liang, 2002 [70].

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

Nhan xét: Dac diém hinh thai caa mau vat nghién ciu phi hop véi mo
ta loai C. pacbo Do, von Rintelen & Dang, 2020 cua Do va cs (2020) [72].

(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] [100].

Nhan xét: Dac diém hinh thai cia mau vat phi hop véi mo ta loai
Caridina peninsularis cua Kemp (1918) [95].

(18) Caridina pseudoserrata Dang & Do, 2007

Nhan xét: Dac diém hinh thai cac mau vat nghién ciu gidng véi mo
ta loai Caridina pseudoserrata Dang & Do, 2007 cua Bang Ngoc Thanh va
D& Vian T (2008) [68].

(19) Caridina rubropunctata Dang & Do, 2007

Nhan xét: Hinh thai cua cac mau vat kiém tra pho hop voi mo ta vé
loai Caridina rubropunctata Dang & Do, 2007 cua Diang Ngoc Thanh va Do
Vian Tu (2007) [71].

(20) Caridina serrata Stimpson, 1860

Nhan xét: Dic diém hinh thai cua mau vat gidng mo ta loai Caridina
serrata Stimpson, 1860 [107]. Pay 1a 1an dau tién ghi nhan loai nay tai Viét
Nam. Két qua vé mit di truyén ciing khing dinh két qua vé mat hinh thai, khi
khoang cach di truyén (gen 16 S) gitta cAc mau C. serrata tai thu duoc & Viét
Nam véi mau C. serrata thu & Hong Kéng (ngan hang gen) 14 0,2%. So d6
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quan hé di truyén ciing cho thdy cac mau C. serrata déu thuoc mot nhanh
doc lap, chung to chung déu thugc mot loai.

(21) Caridina temasek Choy & Ng, 1991

Nhan xét: Dic diém hinh thai caa mau vat nghién ciu phi hop véi
mo ta loai Caridina temasek Choy & Ng, 1991 [108].

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

Nhan xét: Diac diém hinh thai ciia mau vat pht hop véi mo ta cua Do
va cs. (2021) [109].

(23) Caridina tonkinensis, Bouvier, 1919

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

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

Nhan xét: Hinh thai mau vat nghién ciru phii hop véi mo ta loai cua
D6 Vin Tir va cong su (2020) [75].

(25) Caridina typus H. Milne Edwards, 1837

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

Nhan xét: Bac diém hinh thai cia mau vat phi hop véi mé ta loai
Caridina typus H. Milne Edwards, 1837 [112].

(2@) Caridina weberi De Man, 1892 ’

Mau vat nghién ctru: trong cdc mau vat NCS thu dugc va ké thua
khong co loai C. weberi.

(27) Caridina weberi sumatrensis De Man, 1892

Caridina weberi var. sumatrensis De Man, 1892

Nhan xét: Pac diém hinh thai mau vat nghién cau phd hop véi md
ta hinh thai loai Caridina weberi sumatrensis caa De Man, 1892 [25].

(28) Caridina sp.1

Nhan xét: Caridina sp.1 cd thé duoc xép vao nhém C. serrata vi co

cac dic diém nhu chiy ngan, gai rau vuot qua dét gbc cudng rau 1, co ring
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trén giap dau nguc, va nhanh trong cua chan boi con duc ¢ phan phu trong
khac biét [69]. Tuy nhién, Caridina sp.1 khac véi C. serrata ¢ cac diém nhu:
chuy dai hon (dat dén doan bat dau hoic gitra ciia doan thir hai cia cubng rau
1 50 v&i gan dat dén hodc hoi vuot qua doan cudi cua dét gbe cua cudng rau):;
vay rau dai hon (2,6 so véi 3,0 1an so véi chiéu rong); kich thudc trang lén
hon (1,33 x 0,84 mm so v4i 0,9 - 1,0 x 0,7 - 0,6 mm).

V& mit di truyén loai Caridina sp.1 va Caridina cucphuongensis c6
khoang céch di truyén doan gen 16S 1a 2,9%. Tuy nhién, vé mat hinh thai 2
loai c6 sy khac biét & do dai chuy (dai dén ddt 11 cudng rau so véi dai toi
cubi ddt goc cudng rau) cong thirc rang chiyy (5-11+4-6/0-25s0v6i 0 -3
+2 - 7/0 - 2) va gai rau (dai gan téi gitra d6t 2 cudng rau so voi dai toi dau
d6t 2 cubng rau).

(29) Caridina sp.2

Nhan xét: Cac miu cua loai Caridina sp.2 thu dugc c6 mot sb dic
diém hinh thai gidng véi loai C. caobangensis duoc mé ta bai Li va Liang
(2002) voi chuy thang, dai téi gitta dot 3 cudng rau, cong thirc rang chiy
goém 9 - 14 gai trén chay, 4 - 6 gai sau hdc mit va dudi chay c6 2 - 4 gai. Gai
cubng rau dai gap 1,13 lan gbc cudng rau [70]. 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 dwoc md ta trong cong b cua Li va Liang (2002) [70], ciing
nhu so véi hinh thai cua cac mau vat thu duoc tai dia diém chuan. Loai tim
dugc ¢ Tan Son c6 phan phu duc chan boi thir nhét con duc dai qua mép cua
nhanh trong 0,52 1an chiéu dai cua nd so véi phan phu duc chan boi thir nhit
con duc dai qua mép cia nhanh trong 0,66 14n chiéu dai cua né va gap lai.

Phan phu dyc chan boi 2 cua Caridina sp.2 thu dugc ¢ Tan Son
qua goc bén cua phan phu trong dai bang 0,5 lan chiéu dai phan phu duc,
véi C. caobangensis cd phan phu trong dai bang chiéu dai phan phu. Céc
phan tich vé sinh hoc phan tir ciing cho thay sy khac biét di truyén giira loai
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Caridina sp.2 va C. caobangensis la 2 loai khac nhau vai khoang cach di
truyén (16S) 1a 9,6%.

(30) Caridina sp.3

Nhan xét: Caridina sp.3 giong ¢ hinh dang chuy va chan boi I cta
con duc C. pachbo [75]. Tuy nhién c6 thé phan biét 2 loai nay qua cong thic
rang chity (0 - 8 + 0 - 4/0 - 250 V6i 5 - 12 + 2 - 6/0 - 3); gai rau (da s dai t6i
cudi ddt gbe cudng rau I, d6i khi dai téi déu dét 2 cudng rau so véi dai toi gitra
d6t 2 cudng rau); dét dui & cang | manh hon (chiéu dai bang 2,39 - 2,67 lan chiéu
rong so véi chiéu dai 2,75 - 3,8 1an chiéu rong). Khoang céach di truyén gitra
Caridina sp.3 va C. pacbo 1a 4,2%. So d6 quan hé di truyén ciing cho thay
Caridina sp.3 dugc tach ra thanh mét nhénh riéng, tach biét vaéi loai C. pacho.

(31) Caridina sp.4

Nhan xét: Caridina sp.4 kha giéng C. nguyeni v& hinh dang chay va
chan boi 1 con duc [70]. Tuy nhién, c6 thé phan biét 2 loai nay ¢ cong thic
chay (3 - 950 vé6i 9 - 12), ring & dudi chiy 1a (0 - 2 so véi 1 - 4); chiéu dai
cua gai rau (dai toi dau cua d6t rau 2 cudng rau so véi dai dén gitra d6t rau 2
cubng rau); phan phu trong chan boi 2 con dyc (dai bang 0,6 lan phan phu
duc so vai 0,4 1an chiéu dai phan phu duc); tim nhon nhanh ngoai chan dudi
(18 - 21 gai so véi 12 - 18 gai). Vé mat di truyén ciing cho thay day 1a hai
loai khac biét vai khoang cach di truyén dua trén doan gen 16S gitra hai loai
la 8,8%.

Panh gia vé mat di truyén thay loai Caridina sp. 4 so véi loai
C. clinata va C. haivanensis c6 quan hé kha gan giii v6i nhau véi khoang
cach di truyén (16S) lan luot 1a 1,3% va 2,5%. Tuy nhién v& mat hinh thai
ctia ba loai ciing c6 nhiéu su khac biét can phan tich thém cac gen khac dé
danh gia chinh xac hon vé quan hé gitra cac loai nay.

3.1.2.2. Giéng Neocaridina Kubo, 1938

Pic diém nhan dang giéng gidng Neocaridina Kubo, 1938:

Phan bd: Dong Nam A.
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Loai chuén: Neocaridina denticulate (De Haan, 1844)

Neocaridina palmata palmata Shen, 1948

Nhan xét: Dac diém hinh thai cia mau vat nghién ctu phd hop voi
mo ta loai Neocaridina palmata palmata cua Shen vai [103].

bang Ngoc Thanh (1967) da moé ta loai Caridina denticulata

vietnamensis & mién Bic Viét Nam. Céac cong trinh sau do, tac gia nay da
nang phan loai nay Ién cip do loai C. vietnamensis [68]. Cai (1996) xem loai
nay la synonym cua Neocaridina palmata palmata (Shen, 1948) [104]. Sau
d6, Bang Ngoc Thanh va céc cong su da chuyén loai C. viethamensis sang
gidng Neocaridina (N. vietnamensis) [72, 74, 97]. Li & Liang (2002) d dva
vao phan loai cia Cai (1996) xem C. denticulata vietnamensis nhu la
synonym cua N. palmata palmata (Shen, 1948) [70]. Tuy nhién Bang Ngoc
Thanh va D& Van Tir (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 boi nhanh trong chan boi I con duc ludn c6 dang trai 1é tron déu,
khong bién d6i (so vai bién d6i); phan phu duc cta con duc ¢6 dang vudng
g6c, 6n dinh, phan phu trong thudng dai téi ngon phan phu duc (so véi phan
phu duc khong vudng goc ma tron dau, phan phu trong thuong ngin, chua
t6i ngon phan phu duc; kich thuéc trimg to hon 1 - 1,25 x 0,65 - 0,85 mm).
Ngoai ra, N. vietnamensis con c¢6 chuy tuong d6i dai hon, c6 khi téi ngon
rau 1, ngon chuy hoi cong 1én. Nhanh ngoai chan dudi c6 s gai it hon so
vé6i N. palmata palmata [72, 74]. Tuy nhién, Liang (2004) nhan xét rang hinh
dang cua nhanh trong chan boi I con duc rét bién doi & N. palmata palmata,
tham chi trong cling mot quan thé. TAc gia nay ciing luu y rang loai ndy sdng
& c4c song, sudi, hd, kénh, rach. Loai c6 phan bé ¢ trung luu séng Duong Tt
va mién Trung Trung Quéc, Nam va Tay Nam Trung Qudc va mién Bic Viét
Nam [9]. Do phan bé rong, khi hau 4m w6t va méi truong song khac nhau, cac
phan phu duc thuong cd biéu hién bién doi hinh thai va phan hoa thanh cac
loai phy. Két qua phan tich vé mat di truyén ciing khang dinh cac mau N.
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palmata palmata thu tir nhiéu dia diém khac nhau & Pong Bac Viét Nam déu
Ia phan loai cua N. palmata palmata, voi khoang cach di truyén 12 0 - 0,2%
(16S) so véi mau cdng bé trén ngan hang gen (thu & Hong Kéng, Trung Quéc).

3.1.2.3 Pac diém céc loai thugc giong Atyopsis Chace, 1983

Dic diém nhan dang gidng Atyopsis Chace, 1983:

Phan bd: Dong Nam A [82].

Loai chuan: Atya spinipes Newport, 1847

Atyopsis moluccensis De Haan, 1849

Atya moluccensis De Haan, 1849

Mau vat nghién ctu: trong cac mau vat NCS thu dugc va ké thira
khong c6 loai Atyopsis moluccensis.

3.1.3. Pic diém di truyén cia céc loai tdm Atyidae phan bé ¢ Viét
Nam dwa trén phan tich trinh tw gen 16S

Poan gen 16S ving tiéu phan ribosome dai 590bp, sau khi hiéu
chinh, cin chinh 2 dau con lai 535bp cua 75 mau tir 30 loai thudc ho Atyidae
tai Viét Nam (30 loai da phan tich mau vé hinh thai) da duoc dung dé phan
tich méi quan hé di truyén. Nghién cau sinh sir dung thém 09 trinh tu cua
mot sb loai Caridina da cong b trén Ngan hang gen (GenBank) dé so sanh.
Loai Neocaridina palmata palmata dugc st dung lam nhém ngoai
(outgroup) khi phan tich do sy gan giii vé mat phan loai hoc véi gidng
Caridina [18]

3.1.3.1. Khodng cach di truyén K2P gizza cac lodi tom Atyidae & Viét Nam

Két qua phan tich khoang céch di truyén duwa trén doan 535bp cua
gen 16S rRNA cua céc loai tdm thudc ho Atyidae ¢ Viét Nam cho thay sai
khéc di truyén trung binh gitra cac loai tdm thudc ho Atyidae ¢ Viét Nam
cho thay sai khéac di truyén trung binh gitra cac loai tém thudc giéng Caridina
1a 12,1%, khoang céch di truyén nho nhat 12 giira 2 loai Caridina sp.4 va C.
clinata & 1,3% va 16n nhat 1a 20,3% gitra 2 loai C. temasek va loai Caridina
sp.2. Khoang céch di truyén gitra cac loai thudc gidng Caridina véi
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Neocaridina palmata palmata trung binh 1a 11,9%, khoang cach thap nhat
gitra N. palmata palmata va C. thachlam la 7,7%.

3.1.3.2. Mgi quan hé di truyén cua tdm Atyidae ¢ Viét Nam

Két qua phan tich mdi quan hé di truyén dua trén phan tich trinh ty
doan gen 16S cho thay tat ca cac loai tdm Atyidae & Viét Nam (bao gdom cac
loai thudc cac giong Caridina, Neocaridina) déu phan tach thanh nhiing
nhom doc lap. Biéu nay thé hién céc loai tdbm ho Atyidae o Viét Nam déu la

don phat sinh.

T6m lai, cac két qua phat sinh loai phan tr ching minh rang Viét Nam
nam trén ranh giéi dia ly sinh hoc gitra Dong A va Pong Nam A, bang chang
1a pham vi phan b cua hai nhém loai gap nhau ¢ Viét Nam. Mat do loai va
tinh da dang di truyén cao ¢ mién Bac Viét Nam 1a rat dang cha ¥ va can
phai dugc tiép tuc xem xét.

3.1.4. Khéa dinh logi céac loai thugc he tom Atyidae ¢ Viét Nam
D6t 6ng (carpus) cia cang I va II giéng nhau. Atyopsis
Phan kep khong ¢ ban (A. moluccensis)

D6t 6ng cuia cang 1 va II khac nhau. Phan kep co

ban

Dbt gbe cua cang I c6 mot gai cong. Nhanh trong o
, . Neocaridina
chén boi I con duc phinh rong thanh hinh trai I€,
I " i ohin ohy ¢ ¢ ohis she mé (N.  palmata
mat lung co6 gai, phan phu trong ¢ phia goc mé
: £ o gai, phan p g ophiag P palmata)

trong

D6t gde cua cang 2 khong ¢ gai cong. Nhanh
trong chan boi 1 con duc thuong hinh hat dau L
. Caridina
hodc hinh c6n, mat lung khong c6 gai, phan phu

trong ¢ phia ngon mép trong

Khoa dinh loai cho cac loai thuoc gi(fng Caridina da dwoc ghi nhdn ¢ Viét
Nam
1 Mit binh thuong 3
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Mit tiéu giam hodc khong con mét 2
Mit hoi tiéu giam; van con cudng mat C. namdat
........ Mit tiéu giam manh hodc khong con mat; khong
o . C. thachlam
cd cudng mat
Gai cudng rau dai, vugt qua dot goc cua cudng rau I 4

Gai cudng rau ngan, khong vuot qué dot goc cua cuongraul 15

trong dat t6i 0,6 chiéu dai phén phu duc

4 Chuy rat ngin, khong qua dét gbe (d6t I) cudng rau 5
Chuy dai vugt qua dot goe (d6t I) cudng rau I 7
Nhanh trong chan boi II con dyc co phan phu Caridina
trong dat téi 0,3-0,4 chiéu dai phﬁn phu duc. serrata
Nhanh trong chan boi II con duc c¢6 phan phu 6

Cong thirc rang chuy 5 - 12 + 2 - 6/0 - 3, gai rau
dai toi gitra d6t 2 cudng réu; dot dui ¢ cang 1

chiéu dai bang 2,75 - 3,8 1an chiéu rong.

Caridina pacho

cong thurc rang chuy 0 - 8 + 0 - 4/0 - 2, gai rau da
s6 dai t6i cudi dot gbe cudng rau I, d6i khi dai toi
dau d6t 2 cudng rau, dét dui ¢ cang 1 bang 2,39 -

2,67 lan chiéu rong

Caridina sp.3

Chuy khong t6i gitra d6t 1T cudng rau I

Chuy dai téi hodc qua giita dbt II cudng rau I

Chuy hoi cong xubng, cong thirc rang chay 5 - 11
+4-6/0 -2, gai cudng rau dai dén gan giira dot

thr hai ctia cuong rau |

Chuy thing, cong thirc rang chuy 0 - 4 + 3 - 10/0
-2; gai cudng rau chi dai toi chom dbt thir hai ciia

cudng rau |

Caridina sp. 1

Caridina
cucphuongensis
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9  CangI c6 ngoén ngan hon ban rd rét 10

Cang I c6 ngoén dai bang hodc dai hon ban 11
Chﬁy déi téi cudi cuong rau 1, .céng tl.u'rc. réng Caridina

10 cl}ﬁy chuy (1’1 -14+9-12)/5, gaﬂ1 rau dai tdi gitta nguyeni
dot thir 2 cuong rau 1 hodc cé thé dai hon
Chuy dai téi dau dot thir 3 cudng rau 1, cong thirc
ring chiy 2 - 7 + 3 - 9/0 - 2, gai rdu dai t6i dau d6t Caridina sp. 4
thir hai cubng rau I

1 G’ai cubng rau VlIO’t quéa gitra dén gan dau ngon Caridina
dot thir hai cua cuong rau I rubropunctata
Gai cucj')ng rau hiém khi vuot qua giira dt thi hai 12
cua cuong rau |
Mép bung cua chuy .C(') 3 - 5 rang; méP n,an cua Caridina

12 nhanh trong chan boi I con duc gap lai; tam nhon .
nhanh ngoai chan dudi cé 15 - 18 to cung dang gai cantonensis
Mép bung ctia chuy ¢6 0 - 2 rang; mép ngon clia nhanh
trong chan boi I con duc thing; tim nhon nhanh ngoai 13
chan dudi c6 19 - 22 to cung dang gai

13 Chuy dai t6i giita dot 1T cudng rau C. pseudoserrata
Chuy dai qua dét III cudng rau [ 14

14 P%l?m phl): trong cﬁa‘chén boi thir I con duc dai C.
gan toi dau ngon phan phu duc caobangensis
Phan phu trong chén boi thir II con duc dai bang o

\ s o Caridina sp. 2

0,6 1an chiéu dai phan phu duc

15  Chuy ngin khong vuot qua ngon ddt thir hai ciia cudng raul 16
Ch,ﬁy thuong vuot qua ngon dot thir hai cua 19
cuong rau [ hoac dai hon

16  Gai cudng rau dat t6i dau ngon dot thir nhét ciia cudng rau I 17
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Gai cuong rau dat chi hoi vuot qua nira chiéu dai

. . . 18
dot thir nhat ctia cudng rau |
G Nhanh trong chan boi II con duc c6 phan phu Caridina
trong dat toi 0,9 1an chiéu dai phan phu duc tricincta
Nhénh trong chan boi II con duc ¢6 phan phu Caridina
trong dat t&i 0,5 lan chiéu dai phan phu duc haivanensis
Nhanh trong chan boi I con dyc gan gidng hinh i
18 C. clinata
chir nhat
Nhanh trong chan boi I con dyc gan gidng hinh .
. C. mertoni
con dai
19 Mait lung ctia chuy khong c6 rang C. typus
Mat lung cua chuy c6 rang 20

20 Chuy cong lén & nira phia ngon, vuot xa ngoai ria ciia vay rau 21

Chuy gan nhu thang hodc cong xudng, c6 thé dat t6i ria vay 24
rau

Chuy rat dai, xuot xa ria cua vay rau, dai bﬁng khoang 1,5
21 lan so voi chidu dai giap diu nguc; mit lung cua phan sau
chuy co it hon 12 rang véi khoang cach gilia cac rang kha 22

rong, bao gdm 1 ring trén giap dau nguc

Chuy dai, dat gan t&i hodc chi hoi vurgt qué ria clia vay rau,
dai nho hon 1,5 1an so véi chidu dai giap dau nguc; mat lung
ctia phan sau chity ¢6 nhidu hon 12 ring véi khoang cach 23

giita cac ring hep, bao gém it nhit 1 ring trén giap dau nguc

G0 héu mon khoéng co gai; kich thude trimg trung .
22 C. gracillima
binh 0,55 - 0,66 x 0,35 - 0,40 mm

G0 hau mon cé gai; kich thude trimg nhoé 0,4 x

C. gracilirostris
0,25 mm
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Mép dbt dudi (telson) hinh tam giac, voi mot mili nhon

ngén & giita; nhanh trong chan boi I con dyc khong c6 C.

23 ....... phan phu trong hodc chi dudi dang vét khia; kich thudc  gracilipes
trimg nho 0,3 - 0,32 x 0,48 - 0,52 mm
Mép dét dudi (telson) hoi tron dau, khong c6 miii
nhon & gitta; nhanh trong chan boi I con duc véi  Caridina
phan phy trong hinh simg, moc & mép ngon; kich macrophora
thudc tring trung binh 0,53 - 0,59 % 0,84 - 0,93 mm

24  Chity gan nhu thang, rang phii khip mat lung 25
Chuy hoi cong xudng ¢ phia trude hodc hinh xichma, 28
khong c6 rang ¢ phia trudc cua mép lung chuy

25  Chuy dai, vuot qua chiéu dai cudng rau 26
Chuy ngan, thuong chi dat t6i gitta dbt thi hai ciia cudng rau 27

26 Chuy c6 it hon 3 ring trén giap dau nguc; kich Caridina
thudce trig nho 0,40 - 0,42 x 0,25 - 0,30 mm peninsularis
Chuy thudng co tir 4 - 6 ring trén giap dau nguc; Caridina
kich thudc trimg 16n 0,80 - 0,90 x 0,50 - 0,60 mm  lanceifrons

27  Khong c6 ring sau 6 mit C. weberi

C. weberi

4 - 6 rang sau 6 mit sumatrensis

28  Nhanh trong chan boi I con duc c6 phan phutrong  C. temasek
Nhanh trong chan boi I con duc khong c6 phan 29
phu trong
D6t bung VI mép, ty 1& chidu dai dét bung .

29 C. excavatoides

VI/chiéu dai giap dau nguc nhé hon 0,60 lan

D6t bung VI thon, ty 1& chidu dai dét bung 20
VI/chiéu dai giap dau nguc 16n hon 0,65 1an
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GO truée hdu moén khong co gai; ty 18 chidu
30  dai/chiéu rong dbt 6ng cua cang I va cang I 1an  C. johnsoni
luot 14 2,9 va 4,0

GO trudc hau mon co gai; ty 1€ chiéu dai/chieu

rong d6t dng ciia cang I va cang II 1an luot 12 3,5  C. tonkinensis
va4,4d

3.2. Pic diém phan bé va dé xuit phan hang bao ton caa tom
Atyidae ¢ Viét Nam

3.2.1. Pdnh gid diic diém phan bé ciia cac loai tom Atyidae ¢ Viet Nam

3.2.1.1. Phan bé theo vuing, mién

Tong hop tir s6 liéu tir 294 diém thu dugc mau tém Atyidae, cho thay
mién Bic c6 su phong ph vé s6 lugng loai tdm thudc ho Atyidae vai 21 loai
chiém 64% tong sb loai ghi nhan (Hinh 3.51). Cac loai chi c6 phan bé ¢ mién
Bic (tinh tr déo Hai Van tro ra) bao gom: C. pseudoserrata, C.
cucphuongenis, C. rubropunctata, C. clinata, C. nguyeni, C. caobangensis,
C. cantonensis, C. tricincta, C. pacbo; 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 bb ¢ mién Béc thi c6 6 loai
la Neocaridina palmata palmata, C. serrata, C. tonkinensis, C. weberi
sumatrensis, C. weberi va C. cantonensis c6 phan b rong dugc ghi nhan &
mot s6 nude 1an can va Viét Nam, cac loai con lai hién tai déu chi thay ¢ Viét
Nam va da s6 chi ghi nhan tai mét, hai tinh.

Qua két qua & bang 3.5. cho thiy tom Atyidae it phan bé & viing Tay
Bic c6 téi 78% sb diém khao sat khong thu dugc mau tdm Atyidae, ving
Tay Nguyén ciing 12 viing it thu duoc mau tdm Atyidae s diém khong thu
dugc mau chiém 88%. Ving Bic Trung Bo, ving Dong bang Bic Bo, ving
Péng Bic, viing Nam Trung B6 1a cac viing ¢ su phan b nhiéu caa cac loai
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tém thugc ho Atyidae véi ty Ié sé diém thu dwoc mau chiém trén 90% s6
diém khao sat.

3.3.1.2. Phan bé theo d6 cao va dia hinh canh quan

a. Phan bé theo dia hinh canh quan

- Phan b cua tdm Atyidae ¢ cac thuy vuc viing doi ndi:

- Phan b cua tdm Atyidae ¢ cac thuy vuc ving déng bang:

- Phan b cua tdm Atyidae ¢ thuy vuc viing cira song ven bién:

b. Phan b theo d¢ cao

Nhu vay c6 thé thay da sé cac loai tdm thudc ho Atyidae c6 phan b
& d6 cao thap dudi 300 m so véi muc nudc bién. Tuy nhién d6 cao dudi 300
m nay l1a khu vuyc chiu nhiéu tic dong cua cac hoat dong song cua con ngudi
nhu hoat dong canh tac ndng nghiép ciing nhu cac hoat dong san xuit cong
nghiép, day 1a mbi de doa I6n vai cac loai tdm thudc ho Atyidae.

3.2.2. Pdnh gid phdn hang bdo tén va yéu té tac déng dén cac loai
Atyidae ¢ Vigt Nam

3.2.2.1. Bdnh gid phdan hang bdo ton cac loai Atyidae ¢ Viét Nam

Trong tong sb 33 loai tom Atyidae dwoc ghi nhan ¢ Viét Nam, 23
loai da dwoc Lién minh Qudc té Bao ton Thién nhién va Tai nguyén Thién
nhién (IUCN) ghi nhan trén qui md 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 ¢ muc
Thiéu dit liéu (DD), 14 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. typus, Atyopsis
moluccensis, Neocaridina palmata palmata) & muc it lo ngai (LC) va 1 loai
(C. serrata) & mic Gan bi de doa (NT).

Két qua danh gia vé tinh trang bao ton cac loai tdm Atyidae ¢ Viét
Nam theo cac thir hang va tiéu chuan caa IUCN cho thiy s6 luong loai duoc
danh gia 6 mic S& nguy cip (VU) la 7 (chiém 21%), mic Gan bi de doa
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(NT) Ia 13 (chiém 40%), muc it lo gai (LC) la 11 (chiém 33%) va Thiéu dir
liéu (DD) 1a 2 (chiém 6%) (Bang 3.9). Nhu vay, mirc do bi de doa ciia tom
Atyidae 13 cao hon véi cac nhom dong vat khong xwong séng nudc ngot
khac. Pang chii y, nhom loai dugce danh gia & mic Gan bi de doa chiém ty
Ié kha cao. Néu méi trudng séng tiép tuc bi pha hily nhu vai toe do hién tai
thi ty 1& cac loai bi de doa tuyét ching cua nhém nay c6 thé 1én téi gan 50%

3.3.3. Pé xudt bién phap bado ton

V6i cac nhom loai ¢6 phan b rong

Véi mot sb loai dac hitu c6 khu vire phan bé hep

KET LUAN VA KIEN NGHI
KET LUAN

1. Khu hé tém Atyidae & Viét Nam c6 33 loai thudc 3 giéng Atyopsis,
Caridina va Neocaridina, trong d6 cé 4 loai nghi la loai méi 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 dugc tu chinh vé mat phan loai hoc bao gom: 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 tdm Atyidae hién c6 tai Viét Nam.

Khoang céch di truyén gen 16S rRNA cua cac loai tom thugc gidng
Caridina 12 12,1%, khoang cach di truyén nho nhét |a giira 2 loai Caridina sp.4
va C. clinata 1a 1,3% va I6n nhat 1a 20,3%. Khoang cach di truyén nhom loai
c6 phan b hep ¢ Viét Nam cd khoang cach di truyén 7,7% thap hon so voi
nhém loai c6 phan bé rong 14,8%.

2. Trong sb cac loai thudc ho tdm Atyidae ¢ Viét Nam c6 64% s6
loai tdBm phan bd & mién Bic, 12% phan b & mién Nam va 24% phan b
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ca nude. Ving Dong Béc 1a viing ¢6 su da dang tém Atyidae cao nhét (17
loai) viing Ty Bic chi c6 1 loai tom Atyidae phan bé. Phan b tdm Atyidae
theo d6 cao tir 0 - 300 m ¢6 26 loai, 300 m dén dudi 800 m cé 15 loai, trén
800 m ghi nhan 3 loai tdm phan bé. Pa sb cé4c loai tdm Atyidae phan b &
viing dién ra cac hoat dong sinh hoat, san xuat chinh cia con ngudi nén
nguy co bi anh huéng boi 6 nhidm, khai thac qua mic va mat méi trudng
séng.

3. Vé phan hang bao ton cac loai tdm Atyidae ¢ Viét Nam: mirc Sip
nguy cap la 7 loai (Atyopsis moluccensis, Caridina cantonensis, C. serrata,
C. haivanensis, C. namdat, C. thachlam va C. weberi sumatrensis) mac Gan
bi de doa la 13 loai, mic it lo ngai 1a 11 loai va Thiéu dix liéu 12 2 loai.

KIEN NGHI

1. Nghién ctu tiép theo

Tién hanh cac nghién ciru khao sat & nhiéu dia phuong dé tim lai nhiing
mau vat da bi that lac cua cac loai nhu Atyopsis moluccensis, Caridina
tokinensis, C. weberi va khao sat d& bo sung thém loai méi cho khu hé tom
Atyidae cita Viét Nam.

Phan tich thém gen céac ty thé va hé gen dé 1am rd vi tri phan loai va
da dang di truyén caa cac loai tom Atyidae caa Viét Nam.

Nghién ciru dic diém sinh hoc, sinh thai va sinh san nhan tao cac loai
tom Atyidae dac biét 1a cac loai dic hitu phuc vu cong tac bao ton.

2. Bé xuit kién nghi d6i véi bao ton

Véi cac loai dang & mirc Sap nguy cap, can bao vé sinh canh, han ché
san bét, gido duc y thirc ngudi dan, ddng thoi tién hanh sinh san nhan tao cac
loai dé bao tdn chuyén vi cac loai tdm Atyidae. Nghién cau trir lvong caa
t6m riu dé co cac bién phéap khai théc, bao ton hop Iy.

Nghién ctru ttng dung chi thi phan tir dé danh gia da dang cua quan thé
t6m riu giup dinh hudng cho bao ton;
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