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LOI CAM POAN

T6i xin cam doan dé tai nghién ciru trong ludn van nay la céng trinh
nghién cuu cua toi dua trén nhitng tai liéu, s6 liéu do chinh t6i tw tim hiéu va
nghién ciru. Chinh vi vdy, cdc két qud nghién ciru dam bdo trung thuc va khdch
quan nhat. Pong thoi, két qua nay chiea tirng xudt hién trong bat cir mét nghién
citu nao. Cdc 6 liéu, két qua néu trong ludn van la trung thire néu sai téi hodn

chiu trach nhiém truoc phdp luat.

Tac gia luan van ky va ghi ro ho tén

/

Nguyén Ngoc Anh Thu



LOI CAM ON
Pé hoan thanh luin vin nay, trude hét toi xin giri 10i cam on dén ban
Lanh dao, phong DPao tao, cdc phong chirc nang ctia Hoc vién Khoa hoc va
Cong ngh¢ - Vién Han 1am Khoa hoc va Cong nghé Viét Nam dé luan van duoc
hoan thanh.

Su biét on sau sac nhat t6i xin dugc danh cho TS. Nguyén Thi Xuéan
Phuong, PGS.TS. Phan Ké Long di tryc tiép huéng dan, tan tinh gitp da,
truyén dat kién thirc va kinh nghiém quy bau, ciing nhu dong vién toi trong sudt
qua trinh thuc hién luan vin tot nghiép nay. Xin duoc cam on sy hd tro vé kinh
phi tir & tai “Nghién ctru da dang sinh hoc tuyén tring sdng tuw do & hé sinh
thai ran san ho ving bién Nha Trang, Khanh Hoa” - ma s6 106.05-2021.85 do
PGS.TS Phan Ké Long lam chil nhiém; va st dung s6 liéu moi truong tir Hop
phan sb 1 “Xay dung bd sb liéu vé mot sé doc chat moi trudng tai ving bién
ven bd Phi Yén, Khanh Hoa va Ninh Thuin”, md s6 TPDTMT.01/24-26 do
TS. Hoang Xuan Bén lam chu nhiém. Tdi ciling xin chan thanh cam on céc can
bd nghién ctru cta phong Tuyén trung hoc — Vién Sinh hoc - Vién Han 1am
Khoa hoc va Cong nghé Viét Nam, phong Quan 1y Ché tac va Trung bay mau
vat - Vién Hai duong hoc da gitip do nhiét tinh va tao diéu kién thuan loi cho

t6i trong sudt qua trinh nghién ctru.

Cubi cung, to1 xin cam on gia dinh, nguo1 than va ban be da luon ho tro,
dong vién khich 1¢ dé toi vuot qua moi khoé khan trong qua trinh hoc tap va thuc
hién dé tai nay.

Xin chan thanh cam on!

Tac gia luan van

(Ky va ghi r6 ho tén)

o

Nguyén Ngoc Anh Thu
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MO PAU
LY DO CHON PE TAI

Tuyén trang (Nematoda), hay con goi 1a giun tron, 1a nhom dong vat
khong xwong sdng phd bién va c6 mirc d6 da dang loai rat cao. Theo Maggenti
nam 1991, khoang 90% c thé trong gidi dong vat da bao thudc vé tuyén tring
[1]. Hién nay, khoang 28.000 loai di dugc mé ta, trong khi tong s loai uéc
tinh c6 thé dao dong tir 1-10 triéu [2]. Pic trung cua tuyén trung 1a mat do ca
thé 16n va su hién dién rong khap trong hau hét cac hé sinh thai; mot sé mau
dat co thé ghi nhan téi hon mot tridu ca thé/m? [3]. Tuyén trung phan bd rong
tlr bién, nudc ngot dén moi truong dat, tir vung cuc dén nhiét doi va ¢ nhiéu do
cao, d6 sau khac nhau. Trong nhiéu méi trudng, chung thuong chiém uu thé ca
vé s6 luong va thanh phan loai so véi cac nhom dong vat khac [4]. Trong hé
sinh thai bién, chiing 14 thanh phan quan trong ciia nhém dong vat khong xuong
song ¢ trung binh (meiofauna, kich thudc tir 0,05—1 mm) (BVKXSTB), song
chen gitra cac hat tram tich hodc bam trén nén day. PVKXSTB c6 mat do phé
bién 10°-10° ca thé/m? [5,6], bao gom tuyén tring, giap xac nho (Copepoda,
Ostracoda), tring banh xe (Rotifera) va gau nudc [5,7]. Nhém nay dong vai tro
trung gian trong ludi thuc an, két ndi vi sinh vat véi dong vat khong xuong
song ¢ 16n (, kich thude tir 1 mm tro 1én) [8], dong thoi tham gia phan huy
hitru co, tai khoang héa dinh dudng va dugc xem la chi thi sinh hoc nhay cam

trude bién doi méi truong [6,9].

Tuyén tring c6 hinh dang co thé dic trung dang thoi hodc soi chi, hai
dau thon nhon [10,11]. Mic du kich thuéc nhé bé, ching co ¥ nghia dic biét
trong hé sinh thai bién nho su pho bién, tinh nhay cam vai bién dong méi truong
va hiéu qua trong danh gia chat luong sinh canh. Cac nghién ciru cho thay tuyén
tring bién song tu do 1a nhdém chi thi sinh hoc déng tin cdy, hiéu qua va chi phi
thap dé giam sat moi truong bién [12,13]. Kha ning thich nghi cao cho phép
chung ton tai & nhiéu diéu kién, ké ca moi truong khic nghiét nhat [14].

Trong trim tich bién, tuyén trung thudng chiém wu thé tuyét dbi, cé thé
chiém t&i 99% tong s6 ca thé PVKXSTB, v6i mat do vuot qua 10.000 ca thé/10
cm? [5,6]. Viéc thu mau tuyén trung khong doi hoi khéi lugng tram tich 16m,

ngay ca cac mau khong dinh lugng van co6 thé cung cap dir liéu tin cay vé cau
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tric quan xd. Do do, tuyén trung ngay cang duoc st dung rong rai nhu mot
cong cu sinh hoc trong nghién ctru da dang sinh hoc va danh gia chét lugng moi
truong bién [7,8].

Vinh Nha Trang, nam & tinh Khanh Hoa thuoc Nam Trung B6 Viét Nam,
dugc xem la mot trong nhirng vinh bién dep va c6 da dang sinh hoc bac nhat
thé gio1. Voi dién tich khoang 507 km?, bao quanh bdi 19 dao 16n nho, vinh
nay so hiru canh quan thién nhién doc d4o, vira c6 gia tri thom my, vira mang ¥
nghia sinh thai va kinh té quan trong. Nam 2003, Vinh Nha Trang d& duoc Cau
lac bd cac vinh dep nhét thé gidi (The Most Beautiful Bays in the World Club)
cong nhan 13 thanh vién chinh thirc, gép phan nang cao vi thé du lich bién dao
ctia Viét Nam trén ban do qudc té [15]. Vinh Nha Trang c6 khi hau phan héa 2
mua rd rét: mua kho tir thang 1-8 va mia mua tir thang 9—12. Nho diéu kién tu
nhién thuan lg1, viing ven bo vinh 1a moi truong 1y tuwdng cho nhiéu hé sinh thai
bién nhu ran san ho, tham co bién, rimg ngap min va ving tridu bo da, voi
nguén lo1 sinh vat phong pha. Pugc vi nhu “ring nhiét dé1 dudi bién”, cac ran

san ho tai ddy mang gia trj sinh thai va kinh té 16n.

Nghién ctru tir thap nién 1980 cho thdy vinh Nha Trang c6 mirc d6 da
dang sinh hoc cao, v6i hon 350 loai san hé cimg (64 giéng), 24 loai san hod
mém, 3 loai san ho stng, 2 loai thuy tirc san ho cung hon 230 loai c4 ran va
nhiéu loai sinh vat bién khac [16]. Tuy nhién, dién tich ran san ho da suy giam
manh, tir 871,5 ha (2002) xuéng 754,1 ha (2015) do nhiéu tic dong ty nhién va
nhan sinh [17]. Bén canh bién doi khi hau toan cau, hién tuong ty tring [18],
axit hoa dai duong [19] thi khai thac huy diét, 6 nhiém va phat trién du lich
thiéu bén viing ciling la nguyén nhan chinh [20]. Tai Vinh Nha Trang, tinh trang
lan bién, xay dung ha tang va khai thac thily san da day nhanh suy thoai ran, de
doa nghiém trong da dang sinh hoc [17]. Mic du c¢6 nhiéu nghién ctru vé bao
t6n va danh gia chét lugng nude, dén nay chua ¢ cong trinh ndo st dung quan
x4 tuyén tring nhu sinh vat chi thi cho chat lwong mdi trudng ran san ho & khu
vuc nay. Chinh vi 1y do d6 ma toi da chon dé tai “Nghién ciru cdu triic quin
Xd tuyén tring song tw do va budc dau siv dung nhw sinh vit chi thi méi
truong ¢ hé sinh thdi ran san ho tai Vinh Nha Trang, tinh Khanh Hoa”, g6p
phan cung cap dir liéu vé thanh phan loai, mat do va su phan bd tuyén tring

song tu do, dong thoi danh gia dugc su tac dong cia moi trudong doi voi quan
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x3 tuyén tring, qua d6 budc dau sir dung tuyén tring nhu sinh vét chi thi chat

lugng moi trudong & hé sinh thai ran san hd & Vinh Nha Trang, Khanh Hoa.

MUC TIEU NGHIEN CUU

Muc tiéu nghién ctru cua dé tai la cung cap dir liéu vé thanh phan loai

cling nhu cau tric quan xa tuyén trung song tu do va budc dau str dung nhom

sinh vat nay dé danh gia chét lwong moi truong nudc tai hé sinh thai ran ho ¢
khu vuc bién ven bo tai Vinh Nha Trang, tinh Khanh Hoa.

NOI DUNG NGHIEN CUU

Noi dung 1: Nghién ciru thanh phan loadi ciia quan xd tuyén tring song

tw do o hé sinh thdi ran san ho tai Vinh Nha Trang, tinh Khanh Hoa.

- Xéc dinh thanh phan loai tuyén tring séng tu do va céc taxa uu thé ¢ hé

sinh thai ran san ho tai 3 khu vyc nghién ctu (vung 161, vung dém va
ving chuyén tiép).
So sanh thanh phan loai tuyén tring song tu do & hé sinh thai ran san ho

tai 3 khu vuc nghién ctru (vung 161, ving dém va vung chuyén ).

Noi dung 2: Nghién cuu dac diém cau truc quan xd tuyén trung song tyw

do trong moi twong quan véi nhitng thay déi ciia méi truong ¢ hé sinh thdi ran
san ho tai Vinh Nha Trang, tinh Khdanh Hoa.

Phén tich sy thay ddi trong dic diém ciu tric quan xa tuyén tring séng
tur do (tinh trong ddng/khac biét) theo khong gian (ving 16i, ving dém
va viing chuyén tiép).

Su phan bd vé thanh phﬁn loai wu thé tai cac khu vuc khac nhau trong hé
sinh thai ran san ho.

Phan tich mdi tuong quan giira quan xa tuyén tring véi cac yéu té moi

truong thuy vuce (T°, DO, pH, TDS, dd man va cAu trac hat do trAm tich).

Noi dung 3: Buéc dau sir dung tuyén trimg danh gia chat lwong thity viec

0 hé sinh thai ran san ho tai Vinh Nha Trang, tinh Khanh Hoa

- Dénh gia chit lugng mdi truong nén ddy tai ¢ hé sinh thai ran san ho tai

3 khu vuc nghién ctru str dung chi s6 méi truong W va dudng cong ABC.
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CO SO KHOA HQC VA TiNH THU'C TIEN CUA PE TAI
Co sé khoa hoc

+ Co so khoa hoc cho viéc nghién ctru sir dung tuyén tring song tu do nhu
sinh vt chi thi trong danh gia chat lvgng méi trudng cac thuy vuc 1 tim
quan trong d3 duoc minh chimg ctia cac quin xi tuyén trang va trong
cac hé sinh thai bién (dé tiép can & moi truong nén day; dé dang thu mau
ca dinh tinh, dinh luong va sinh khéi can thiét cho phan tich tich tu). Véi
cac wu diém dic trung vé mat sinh thai ciia tuyén trung (46 phong phi
va da dang cao, kha ning xam chiém moi trudng, sy da dang vé cac nhom
dinh dudng cling nhu sy khac biét trong tinh nhay cam va kha nang
chdng chiu méi truong), tuyén tring dugc xem 1a cac nhom sinh vt chi
thi cho su thay ddi ctia moi truong va dugce st dung dé giam sat o nhiém
ngudn nude hoic xac dinh qua trinh suy thoai cia cac hé sinh thai thay
vuc, dic biét 1a cac hé sinh thai nhay cdm cta vung ctra ctra song, ven
bién nhu rung ngap man, ran san ho

+ Vinh Nha Trang c6 hé sinh thai ran san ho da dang nhung chiu nhiéu ap
luc tir du lich va khai thac thily san; nghién ctru tuyén tring tai day con
han ché.Viéc nghién ciru quan xi tuyén tring & ran san hd Vinh Nha
Trang gitp 1am r& moi lién hé giita da dang DPVKXSTB va chat luong
moi trudng.

Tinh thue tién caa dé tai:

Vinh Nha Trang la khu vuc c6 hé sinh thai ran san hé da dang, dong vai
trd quan trong trong duy tri cdn bang sinh thai bién va phat trién du lich, thuy
san cua dia phuong. Tuy nhién, khu vuc nay hién dang chiu nhiéu ap luc tu
hoat dong du lich, khai thac thuy san va bién d6i méi truong, dan dén nguy co
suy thodi hé sinh thai. Viéc nghién ctru quan xa tuyén trung tai ran san hd Vinh
Nha Trang c6 ¥ nghia thuc tién cao, gitip cung cip co so dir liéu khoa hoc phuc
vu danh gia chat lugng moi trudng va theo ddi dién bién suy thodi cta hé sinh
thai ran san ho. Két qua nghién ciru gop phan lam ré méi lién hé gilta da dang
sinh hoc vi mé (BVKXSSTB) véi chat lwong méi trudng bién, hd trg cong tac
quan ly, bao tdn va phuc hoi ran san ho tai Vinh Nha Trang mot cach hi€u qua

va bén virng.



PONG GOP CUA DE TAI

- Bo sung dir li¢u dinh tinh va dinh lugng vé da dang loai, cAu trac quﬁn
xd va phan bd cua tuyén trung séng tu do trong hé sinh thai ran san hod
tai vinh Nha Trang.

- Cung cép nhitng minh chimg khoa hoc vé mdi quan hé giita quan xa
tuyén trung va diéu kién méi truong ddy, qua d6 khang dinh kha ning st
dung nhom sinh vat nay nhu sinh vat chi thi sinh hoc.

- Tao co s6 ban dau cho viéc tmg dung tuyén tring séng tu do trong danh
gia chat lugng méi trudng ran san ho, tir d6 phuc vu cho cong tac quan
1y, quy hoach va bao ton da dang sinh hoc bién tai vinh Nha Trang.

- St dung lam tai li¢u tham khao cho sinh vién, hoc vién cao hoc, nghién
ctru sinh trong cac linh vuc tuyén trung hoc, dong vat hoc, sinh thai bién,

quan ly moi truong va bao ton tai nguyeén sinh vat bién.
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Chwong 1. TONG QUAN NGHIEN CUU
1.1. TONG QUAN VE HE SINH THAI RAN SAN HO
1.1.1. Hé sinh thai ran san h6 — dic diém va vai tro

Ran san ho 1a tap hop céc sinh vat séng co kich thudce nho, phan bd chi
yéu & mdi trudng bién. Ching hinh thanh nén cac cau trac dudi nude dic trung,
duogc tao nén boi cac tap doan polyp san hd — loai dong vat khong xuong séng
— lién két voi nhau thong qua 16p chat nén canxi cacbonat (CaCOs). Chinh cu
tric d4 voi nay gitp ran san hd duy tri dugc hinh thai 6n dinh trong moi truong
bién va tao diéu kién thuan loi cho nhiéu loai sinh vat khac sinh séng, phat trién.
Ran san h6 duoc xem 1a hé€ sinh thai c6 tinh da dang sinh hoc cao trén Trai Dit,.
Mac du dién tich cta ran san hé dugc udc tinh chi dudi 1% dién tich cua cac
dai duong, nhung vai tro va loi ich cia ran san hd mang lai cho cac sinh vat
bién kha 16n. Ran san ho 1a ngdi nha chung, 1a moi trudng séng, sinh san va
phat trién cho nhiéu loai c4, tha bién, dong vat khong xuong séng va cac sinh
vat bién khéc. Udc tinh, c6 dén khoang 25% téng s6 sinh vat bién nhan duoc
su hd tro vé cac hoat dong séng hing ngdy tir cac ran san ho theo [21]. Ran san
hé phan 16n duoc hinh thanh tir san ho cimg, bao gdm nhiéu cé thé polyp tap
trung thanh timg nhom. Cac polyp thudc vé nganh Cnidaria, trong dé ciing c6
hai quy va sta. Khac voi hai quy, san ho tiét ra bo khung ngoai cting bang
cacbonat, gitp ning d& va bao vé co thé polyp. Hau hét cac ran phat trién tot
nhit & ving nudc 4m, nong, trong, nhidu dnh sang va thudng xuyén chuyén

dong.

Hinh 1.1. H¢ sinh thdi ran san ho tai Ran san ho Rapture

(Nguén hinh anh: NOOA)
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Ran san ho giit vai tro thiét yéu trong hé sinh thai bién va mang lai nhiéu
gia tri sinh thai, kinh té cling nhu khoa hoc. Trudc hét, chiing dong vai trd nhu
nhiing “blrc tudong chin tu nhién”, giap bao vé bo bién khoi sy xam thyuc cta
song 16n va bio nhiét d6i [22]. Céu trac khong gian phiic tap cua ran san ho tao
diéu kién thuan loi cho hang nghin loai sinh vat bién cu tr, sinh san va phat
trién — tir sinh vat phtt du dén c4 thuong pham [18]. Khong chi 1 noi trt 4n, ran
san ho con cung cap ngudn nito va cac chat dinh dudng thiét yéu, tham gia vao
chu trinh ¢b dinh cacbon va nito, dong thoi thic day qué trinh tai ché chat dinh
dudng [23].

Ran san ho dugc phan loai thanh ba nhém chinh dua trén hinh dang, dac
diém céu trac va cach hinh thanh: ran san ho vién, ran san ho chian song va dao
san ho (atoll) [22],[24]. Ran san ho vién 1a loai phd bién nhét, phat trién sat b
bién hodc quanh céc dao, tao thanh cac ddm pha néng. Ching thuong bam sat
mép ddo hoac luc dia, phat trién tur day bién su va huong ra bién khoi véi mit
dbc dimg. Vi dy dién hinh bao gdm ran san ho quanh dao Sakau (New Hebrides)
va ran Nam Florida [22]. Ran san ho chin song 13 loai c6 quy mé 16n nhat, cao
va rong nhét trong ba loai, thuong nam cach bo mot khoang va chay song song
v6i duong bo bién, ngin cach véi bo boi mot ddm phé sau. Ran chin song 16n
nhat thé gidi 1a Great Barrier Reef & Uc, dai khoang 1.200 dim (~2.000 km)
[22,25]. Pao san ho (atoll) 14 cau tric ran san ho hinh tron hoic elip, bao quanh
mot dam pha trung tam sau (80—150 m), thudng hinh thanh trén cac nén ni la
da lin chim. Pay 1a loai ran dugc Charles Darwin giai thich dau tién vé co ché
hinh thanh trong cong trinh kinh dién ctia 6ng [26] va hién duoc ghi nhan tai
nhiéu ving bién sdu nhu Suvadiva (Maldives) hay Funafootis (Tuvalu) [27].

Ran san ho khong nhiing c6 vai trd dbi v6i hé sinh thai bién ma con c6
vai trd d6i vi su phat trién cta kinh té x4 hoi, dé c6 thé udc tinh dugc gia tri
ma hé sinh thai ran san hé mang lai di c6 cac cong trinh nghién ctru quy ddi
gia tri béng tién té v4i muc dich thé hién vai tro quan trong cua ran san ho ddi
v6i ty nhién, con nguoi va con nham muc dich nang cao nhan thirc vé viée sir
dung va bao v¢ cac hé sinh thai ran san ho trén thé gidi. Pién hinh nhu ran san
ho hd tro nganh cong nghiép danh bat c4 khi nhiéu loai ca chon day lam noi dé
trimg va phat trién & giai doan déu doi. Theo ghi nhan trén Access Economics

niam 2005, ran san ho Great Barrier tai Uc, mdi nim dong gop hon 1,5 ty USD
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cho nén kinh té thong qua hoat dong danh bét va du lich [28]. Theo de Groot
va cong su nam 2012 va Constanza va cong su nim 2014 vé thong ké cac
nghién ctru dinh gia tri ctia hé sinh thai ran san ho theo ty gia tién té cua

[29],[30] thi ran san ho tao ra gia tr1 1én dén 9,8 nghin ty d6 la My mdi nam.

Pac biét, ran san ho con dugc xem 1a “chi bao sinh thai” quan trong,
phan anh tinh trang sirc khoe ctia moi trudng toan cau. Su suy thoai ctia ran san
hé 13 ddu hiéu canh bao sém cho nhirg anh hudng nghiém trong c6 thé xay ra
d6i voi cac hé sinh théi it nhay cam hon nhu dong bang song, néu bién do6i khi
hau khong duogc kiém soat kip thoi [31],[32]. Do dé, ran san hé da dong gop
trong nhiéu nghién ctru khoa hoc quan trong, giup cic nha khoa hoc ghi nhan

va phan tich céc sy kién khi hau trong hang tri¢u nam qua [33].
1.1.2. Hién twong tay tring san ho

Hién tuong tay trang san ho 1a mot qua trinh sinh 1y xay ra khi san ho bi
cing thang do thay d6i bat loi ctia méi trudng, dic biét 1a nhiét 46 nudc bién
tang cao, ddn dén viéc tao zooxanthellae (mdt loai tdo don bao sdng cong sinh
trong mo san ho) bi truc xuit khoi mo san ho [30,34]. Zooxanthellae khong chi
cung cap ngudn niang luong thong qua quang hop ma con tao mau sac dic trung
cho san ho. Khi zooxanthellae bi mat di, mo6 san ho trd nén trong subt, dé 16 bod
xuong canxi cacbonat mau trang bén dudi, tao nén hién tuong goi 1a “tay trang”.
Néu diéu kién méi truong khong duoc cai thién ngay trong thoi gian ngan, san
h6 s& bi suy giam stc song, dé mac bénh va co nguy co tr vong hang loat
[35,36]. Cac nguyén nhan chinh gy ra hién tuong nay bao gém nhiét d6 nudc
bién ting bat thuong (lién quan dén hién tuong El Nifio va bién doi khi hau
toan cau); cudng do 4nh sang mat troi qua manh; 6 nhiém moi truong bién, bao
gom chat dinh dudng, kim loai ning va chat doc tir dat lién; axit hoa dai duong
do nong do CO: trong khi quyén gia ting. Sy gia ting tan suat va cuong do cia
cac su kién tay tring trong vai thap ky gan ddy dang dit cac ran san ho toan cau
trudc nguy co suy thoai khéng thé dao nguogc [37].

Hién tuong tay trang san ho lan dau tién dugc ghi nhan trén thé gisi vao
nam 1980. Theo bao céo ctia NOAA Coral Reef Watch (2025), thé gidi hién
dang phai d6i mat v6i hién tuong tay trang san ho toan cau lan thi tu — mot sy
kién nghiém trong c6 quy mé rong 1on nhat tir trude dén nay. Trong khoang
thoi gian tir ngdy 1 thang 1 nam 2023 dén ngay 31 thang 5 ndm 2025, wdc tinh
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khoang 83,9% dién tich ran san ho trén toan cau di chju anh huong bdi nhiét
dd nude bién cao bat thuong, dan dén hién tuong tﬁy tréng quy mo 16n. Sy kién

nay da tac dong dén cac hé sinh thai ran san hd tai it nhat 83 quéc gia va vung
lanh tho trén toan thé gidi [38].

>
v

Orbicella franksi (san hé sao tang), St. Croix, Qudn ddo Virgin thujc Hoa Ky

Hinh 1.2. Tinh trang san hé bi tiy tré’ng va phuc hoi ¢ St. Croix, Hoa Ky
(Nguén hinh anh: NOAA)

1.1.3. Hién trang ran san ho ¢ Viét Nam va cac nghién ctru

Bién doi khi hau dang tac dong ro rét dén moi truong bién Viét Nam noi
chung va khu vyc ven bién Nha Trang — Khanh Hoa noéi riéng. Nhiing bién
dong vé nhiét do, d6 man va muirc d6 6 nhiém moi truong nudc bién d3 lam thay
d6i dang ké méi truong sdng cua nhiéu hé sinh thai bién, trong d6 c6 hé sinh
thai ran san hd — mot ciu trac sinh thai quan trong, nhay cam va d& bi ton
thuong. Theo IPCC (2007), sy gia ting ndng d6 CO: trong khi quyén dan dén
hién tuong axit hoa dai duong, 1am suy yéu kha nang hinh thanh bd xuong voi
ctia san ho va 1a nguyén nhan chinh gay ra cac dot tay trang san ho quy mo 16n
trong vong 50 nam t61 [39]. Bac bi¢t, khu vuc Great Barrier Reef (Uc) duoc du
béo s& phai d6i mat voi hién tuong tiy trang xay ra hang nim tir naim 2030 dén
2050, do anh hudng két hop gitta bién doi khi hau, 6 nhim moi truong va khai

thac qua muc [40].
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Tinh Khanh Hoa c6 dudng bo bién dai 385 km va hé sinh thai san ho rat
phong phu. Nam 2015, nghién ctru tai 19 ran san hé dugc thyuc hién dé danh gia
kha ning phuc hdi trude bién d6i nhiét 46 va tac dong con ngudi. Cac thong sb
moi trudng va sinh hoc duge phan tich dé xac dinh mdi lién hé véi strc khoe
ran san ho. Két qua chia cac ran thanh 4 nhém theo mirc d phuc hoi va d& ton
thuong, dong thoi dé xuat bién phap quan 1y va phuc hdi phit hgp nham bao ton
da dang sinh hoc va phat trién du lich bén viing. Nhimg nghién ctru sau d6 cho
thay tinh trang suy giam nghiém trong ctia ran san ho tai nhiéu ving ven bién,
dic biét 1a khu vye mién Trung tir Pa Ning dén Binh Thuan, véi mirc giam 15—
20% dién tich trong vong 15 nim qua. Tinh trang 6 nhiém tir bui than cling
duoc ghi nhan 13 nguyén nhan gy chét hang loat san hé tai vinh Ha Long va
Bai Tir Long (Quang Ninh) [42]. Riéng tai vinh Nha Trang, mot khu bao ton
bién ndi tiéng, sy suy giam manh mé cta san ho di dugc ghi nhan: dén cudi
nam 2019, hon 90% dién tich san ho tai ddy da bién mat, chu yéu do tac dong
lau dai cua hoat dong du lich, d6 thi hoa, 6 nhiém moi trudng va su bung phat
ctia loai sao bién gai (Acanthaster planci) — mot trong nhitng loai san mdi chinh
ctia san hé tai khu vuc An D6 Duong — Thai Binh Duong. Theo nghién ciru cta
Tkachenko vao ndm 2020, cac loai san ho tao ran phd bién nhu Acropora spp.
va Montipora spp. tai Nha Trang di giam manh 1an luot 80,6% va 82,3% vé do
che phu [43].

Hinh 1.3. Ran san hé Hon Mun — Nha Trang chét hang loat

(Nguén hinh danh: VOV.VN)
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1.2. TONG QUAN VE TUYEN TRUNG SONG TU DO O HE SINH THAI
RAN SAN HO

1.2.1. Tuyén trung song tw do va cac diic diém sinh hoc

Tuyén trung (Nematoda) 13 mot trong nhimg nganh dong vét khong
xuong sdng ¢& trung binh da dang nhat trén Trai Dat, véi khoang 28.000 loai
da duoc mo ta va ude tinh c6 thé 1én dén hon 1 triéu loai ton tai trong tu nhién
[2]. Chiing c¢6 hinh dang dng tron thudn dai, hai dau nhon, co thé ddi xung hai
bén, khong phan d6t va dugc bao phii boi mot 16p cutin day gitip chdng lai cac
tac dong co hoc va héa hoc tir moi truong. Cau tao co thé cua tuyén trung kha
don gian, gém cac hé théng chinh nhu tiéu héa, bai tiét, than kinh, sinh duc,
nhung khong c6 hé tuan hoan va ho hap riéng biét. Kich thudc tuyén tring rat

da dang, tir khoang 100 pm dén hon 1 mét, tiy theo loai va moi trudng sdng.

Budng tring
CAl
Hinh 1.4. Ciu tao co thé tuyén triing

(Nguon hinh dnh: hitps://www.geeksforgeeks.org/nematode/)

Tuyén tring song tu do (free-living nematodes) 1a mot trong nhitng nhoém
DVKXSTB (meiobenthos, 40 pm — 1 mm) phd . Chiing c6 phan b rong rii
trong nhiéu moi truong: dat, nude ngot, nudc bién, sudi nudc nong, sa mac,
tham chi & cac khu vuc sdu hang km dudi day dai duong. Ching c6 thé séng
don 1€, cdng sinh, hay ky sinh trén thyc vat va dong vat, bao g6m ca con nguoi
va phong pht nhét trong tram tich bién [44]. Trong cic quan xa sinh vat day

(benthos), tuyén trung sdng tu do thudng duoc ghi nhan cing véi cac nhom


https://www.geeksforgeeks.org/nematode/
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dong vat DVKXSTB khac nhu harpacticoida (gidp xac chan cheo),
gastrotricha, kinorhyncha, tardigrada, foraminifera..., tao nén cong dong sinh
vat day séng trong tram tich & cac thily vuc bién va nudc lg. Chung hé hap qua
bé mit co thé, thich nghi véi méi trudng it oxy, dic biét trong cac 16p tram tich

min.

Tuyén trang chiém t&i 99% sb luong cé thé sinh vat DVKXSTB trong
trAm tich bién, véi mat do c6 thé 1én t6i 10.000 ca thé/10 cm2. Chung cé thé ton
tai trong nhiéu hé sinh thai va céc sinh canh khac nhau, thim chi trong cac diéu
kién khic nghiét . Trong nhiéu nghién ctru dugc tién hanh trén thé gi61, mat do
tuyén trung bién séng tu do co su giao dong rat 16n, phu thudc vao dac diém
tram tich, diéu kién thity — 1y — hoa va mitc d6 6n dinh cia moi truong day.
Theo Trebukhova va Pavlyuk , mat do tuyén trung tai vinh Vostok (thudc vinh
Peter Dai D&, Bién Nhat Ban) dat trung binh 56.800 + 23.400 ca thé/m2, véi su
phén bd khong déng déu gitra cac khu vuc va c6 méi twong quan rd rét véi loai
nén day [45]. Nghién cuu kinh dién cua Heip va cong su nam 1985 & bién
Adriatic (Pia Trung Hai) cho thdy mat d6 tuyén tring c6 thé dat t&i 20 x 106 ca
thé/m? [46], phan anh méi truong ddy giau dinh dudng va 6n dinh cao. Trong
khi d6, Tiong va cong su nam 2022 khio sat tai ving bao ton Chaojing
(Keelung, Pai Loan) ghi nhan mat do tuyén tring bién thién tir 11 + 8,9 dén
363 + 91,7 c4 thé/10 cm?, phu thudc manh vao kich thude hat trAm tich va ham
luong chét hitu co [47]. O khu vuc bong Nam A, nghién ctru tai Teluk Awar,
Sarawak (Malaysia) cho thdy mat do tuyén trung giao dong trong khoang 51—

604 c4 thé/10 cm2, véi sy khac biét rd gifra ving triéu va vung can triéu [48].

Tai Viét Nam, mot s6 nghién ctru da cung cap dir liéu quan trong vé mat
d6 va su bién thién ctia tuyén triung bién song ty do. Huynh Thi Minh Thao nim
2008 khi nghién ctru viing ven bién Ba Ria—Viing Tau ghi nhan mat do tuyén
trung dao dong tur 796,7 + 40 dén 8.168 £ 70 c4 thé/10 cm?, trong do cac tram
c6 nén bun va ham luong hitu co cao thudng c6 mat do 16n hon [49]. Nghién
ctru tai hé théng ctra song Mekong [50] cho thay mat d6 va thanh phan loai
tuyén trung thay doi rd theo d6 man va loai tram tich, phan anh sy thich nghi
clia quan xa vé6i diéu kién moi truong bién dong. Nghién ciru tuyén trung tai
Pam Thuy Triéu, Khanh Hoa cta tic gia Nguyén Thi Xuan Phuong va cong su
nam 2022 [51] cho thidy mat d6 dao dong tir 391 dén 1933 ca thé/10cm? va c6
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su khac biét gitra cac khu vuc dam cling nhu theo mua. Nhin chung, cac két
qua trong va ngoai nude déu cho thay mat do tuyén trung bién séng tu do co
thé giao dong tir vai chuc dén hang chuc nghin ca thé trén 10 cm? thé hién tinh
nhay cam cao ciia nhom sinh vat ndy trude nhimg bién dong ciia moi truong

day va tiém ning 16n trong danh gia chat luong sinh thai bién.

Kha ning sinh san cta tuyén trung rit cao. Mot s6 loai co thé sinh san
bang tu thu tinh (hermaphroditism) hoic giao phéi ludng tinh, v6i kha ning dé
hang tram dén hang triéu tring mdi ngay tuy loai. Vi du, loai Caenorhabditis
elegans c6 chu ky séng rat ngin (khoang 3 ngay tir trimg dén trudng thanh &
25°C), ¢6 thé sinh dén 600 trimg trong mot vong doi, va co kha ning tao ra
hang triéu ca thé con chau trong vai tuan theo nghién ciru cia Bird va Bird nam
1991 [52]. Su don gian vé mit giai phiu, nhung da dang vé mit sinh thai khién
tuyén tring trd thanh mot nhom sinh vat mé hinh 1y tudng cho cac nghién ctru
vé sinh hoc phan tir, sinh thai hoc, doc hoc moi trudng va cac tng dung chi thi
sinh hoc. Tuy nhién, tuyén trung lai noi bat vdi mic d§ da dang va mat do cao,
thuong chiém wu thé tuyét dbi vé sb luong so voi cac Pong vat khong xuong
song (DVKXS) khac [46,53].

Tuyén tring bién sdng ty do dugc xem 13 mot trong nhitng chi thi sinh
hoc hiéu qua va kinh té nhat nho sy phan bo pho bién, mat do cao, vong doi
ngan va phan tng nhay/hoic kha ning chdng chiuvéi cac thay doi ctia méi
truong [9],[12]. Tuyén tring c6 kha ning phan b6 rong tir moi trudng song
nguyén so dén cac khu vuc bi 6 nhiém ning né, bao gém ca nhiing noi bi anh
huéng baéi chét thai hitu co, kim loai nang, hodc hydrocarbon trong cac vu tran
dau. Theo cac nghién ciru ctia Warwick; Vinex va Heip, chinh su pho bién va
tinh 6n dinh vé mat hién dién trong moi truong day bién di gitp tuyén tring
tré thanh d6i twong nghién ciru 1y tudng trong danh gia sinh thai hoc, dic biét

1a trong boi canh bién d6i khi hau va 6 nhidm ngay cang gia ting [46,54].

Mot 1oi thé 16n cua tuyén tring 13 mat do cao trong tram tich cho phép
thu mau & dién tich nho nhung van c6 gia tri thong ké dang tin cay, tir d6 gitp
tiét kiém cong sirc va chi phi trong cong tac khao sat thuc dia. Pong thoi, tuyén
tring cling c6 thé duoc bao quan ¢ dinh va phan tich dudi kinh hién vi trong
tho1 gian dai ma khong lam mét gia tri dit liéu sinh hoc [46,54,55]. Pac biét,

tuyén tring song ti do duoc danh gia 1a sinh vat chi thi 1y twéng cho cac nghién
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ctru vé chit luong méi truong ddy, nho kha niang phan Gmg nhay véi cac bién
ddi nho trong diéu kién vat 1y, hoa hoc va sinh hoc cia moéi truong. Trong hon
40 nam qua, chung da dugc tmg dung hiéu qua nhu chi s6 danh gia stc khoe
sinh hoc va 6 nhiém dai duong, dic biét 1a cac dang 6 nhiém boi kim loai ning
va dau mo [56]. Tuy nhién, so v61 cdc nhom sinh vat khac, viéc iing dung tuyén
trung 1am chi thi cho céc bién dong ctia moi truong van chua thyc sy phé) bién,

chu yéu do céc y€u to chinh sau day:

Hinh thdi don gian va it ddc trung: Co thé tuyén tring c6 cau trac hinh
try don gian, it ddc diém hinh thai bé ngoai d& nhan biét, dan dén viéc phan biét
giita cac loai chi dya vao hinh thai hoc truyén théng gip nhiéu han ché theo

nghién ctru vao ndm 1991cua Bird va Bird [52].

Tinh da dang cao: Tuyén tring 13 mot trong nhitng nhém dong vat da
dang nhét, v6i hang tram nghin loai ton tai trong nhiéu méi truong séng khéac
nhau (tu do, ky sinh trén thuc vat, dong vat, hodc thuy sinh). Theo Blaxter va
cong sy nam 1998, su phong phii nay gay kho khan cho viéc xay dung hé thong
phan loai thong nhat [57].

Han ché trong nghién ciru sinh hoc phéan tir: Trude day, thiéu dir liéu
phan tir va cong cu di truyén hoc lam cho viéc phan loai chu yéu dua vao dac
diém hinh thai, von d& gay nham 13n. Mic du cac ky thuat sinh hoc phan t
(nhu phan tich gen 18S rRNA) di cai thién ddng ké, nhung nhiéu nhém van

chua duoc nghién ctiru day du vao nim 2006 ctia Holterman [58].

1.2.2. Tinh hinh nghién ctru tuyén tring séng tu do trong mai truwomg

nwéce trén the gidi

Tuyén tring séng tu do trong mdi truong nude di duge nghién ctru dudi
nhiéu khia canh khac nhau, tr hinh thai cho dén sinh thai [44,53]. Theo Wieser
nam 1953, nha khoa hoc nguoi Ao, 12 ngudi dau tién tién hanh khéo sat chi tiét
va chuyén sau vé sinh thai hoc cta tuyén trung bién. Trude d6, nhom sinh vat
nay thuong chi dugc coi nhu mot don vi phan loai duy nhét trong nhom
DVKXSTB. Tuy nhién, cac nghién ctru sau nay di chimg minh rang tuyén
trung khong déng nhét vé mat sinh thai ma dam nhan nhiéu vi tri khac nhau
trong ludi thie an day bién. Sy da dang chiic nang dinh dudng niy dugc nhan

manh trong dé xuét phan loai cua Wieser [59], dua trén hinh thai mi¢ng dé chia
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tuyén trung thanh bon nhém chinh, vdi gia dinh rang cac dac diém hinh thai
ndy phan anh nhiing co ché kiém in khac nhau. Mic dui van con ton tai mot so
ngoai 1¢, song hé thong phan loai nay van dugc xem 1a cong cu quan trong trong

viéc phan tich cu trac quan x4 tuyén trung [60—62].

Niam 2018, Semprucci va cong su da cho rang mot yéu to sinh hoc quan
trong khéac trong dic diém hinh thai tuyén trung chinh 1a hinh dang dudi, bo
phan nay duoc cho 1a c6 lién quan dén kha nang van dong, kiém an va sinh san
ctia tuyén trung [63]. Tuy nhién vao nim 1985 Thistle va Sherman di phan loai
cac tuyén trung thanh 11 nhém chirc ning dua trén hinh dang dudi [64]. Sau
do, Thistle va cong su da rut gon con 4 nhoém doé 1a duodi ngén — tron, duoi hinh
chop, dudi hinh chiy, dudi manh va rat dai [65-66].

Khac véi viée chu trong vao hinh dang duoi hay khoang mi¢ng thi vao
nam 2014, Schmidt; Decraemer va cong su cho rang amphid 13 mot trong nhiing
co quan chinh va quan trong ciia tuyén tring do c6 cau tao phuc tap v6i nhiéu
hinh dang khic nhau nim ¢ ving dau cua tuyén trang véi cic chire ning quan
trong, vira mang gia tri vé mat phan loai vira c6 gia tri trong viéc dinh vi, tim
kiém thtrc an, cam nhan moi truong xung quanh, vira c6 chirc ning phuc vu
sinh san [67,68].

V) Eleutherolaimus ' |200pm
/ (front end)

Draconema 7 1

Echinotheristus Metepsilonema

Hinh 1.5. Sw da dang vé hinh dang co thé ciia tuyén tring [5]

Bongers vao nim 1990 ciing dua ra hé thong phan loai theo phd c-p

(colonizer-persister, tién phong-duy tri), tr cac loai r-strategists (nhu c-type:
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séng ngan, sinh san nhanh, thich nghi cao v6i mdi trudng bién dong) dén k-
strategists (p-type: song dai, it con, kém thich nghi véi méi truong 6 nhiém).
Thir hang nay khong chi phan anh chién lugc song ma con lién quan dén kich
thude co thé: cac loai r-strategists thudng nho hon so véi k-strategists [69]. Vi
vai tro trong ludi thire dn va chu trinh dinh dudng, tuyén tring dong vai tro
quan trong trong hé sinh thai bién [70,71]. Gan day, viéc ing dung tuyén tring
lam sinh vat chi thi trong danh gia sinh thai dd dugc quan tdm nhiéu hon [72].
Céc chi sb phan loai va da dang cta tuyén tring thuong duoc sir dung dé danh
gia mirc 6 6 nhiém moi truong hodc bién doi sinh thai. Kha niang phan tng
nhanh véi 6 nhiém nho vong doi ngan, sinh san nhanh va mat do cao gitp ching

tr¢ thanh cong cu giam sat 1y tudng [73,74].

CAu triic quan x4 tuyén trung phu thudc nhiéu vao dic diém trim tich
nhu kich thudc hat, mirc do phan loai, néng do oxy hoa tan, d0 sau 16p oxi hoa-
khtr va ham luong chat hitu co [75]. Ngoai ra, hinh dang va kich thuéc co thé
1a ddc diém co ban phan anh sy thich nghi sinh thai. O tram tich min (nhu tai
hé sinh thai ctra séng, béi triéu rimg ngap man, tham co bién), tuyén trung cé
than hinh manh chiém wu thé, trong khi & tram tich c6 kich thudc hat tir trung
binh dén tho, tuyén trung c6 hinh dang to khée hon hodc xen k€ cé hai dang.
Tai céc ran san ho chét hodc tham rong bién, tinh khong dong nhit ctia nén day

tao diéu kién cho sy xuat hién déng thoi nhiéu kiéu hinh tuyén trung [76].

Axit héa dai duwong dang tao ra nhiing bién d6i siu sic trong hé sinh thai
bién, voi mtrc d6 anh huong khac nhau tuy thudc vao loai méi trudng séng va
cac nhom sinh vat lién quan. Nhém nghién ctru cua Cocozza di Montanara nam
2024 da nghién ctru cac loai PVKXSTB néi chung va tuyén tring noi riéng
song trong tram tich quanh khu vuc Castello Aragonese (Ischia, Y), noi c6 su
bién dong pH tu nhién do khi CO- thoat ra tir hoat dong nui ltra ven bién. Két
qua cho thiy su da dang chtic ning cta tuyén tring bi anh hudng bi mtc pH
va kich thudc hat trdm tich [77]. Phuong phap st dung sinh vat chi thi trong
danh gia tac dong moi truong di dugc ap dung hiéu qua trong nhiéu nghién ciru
trén thé gidi [78].

Trong s6 183 loai sinh vat chi thi méi truong da duoc cong bd, tuyén
trung song tu do ndi bat nhd kha nang phan anh chinh xéac hién trang sinh thai,

vo1 d§ nhay cao va sai s6 thap do mat do loai 1én du chi can mau thu nhd. Theo
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Grassi nam 2022, sy phan bd va dic diém sinh hoc cua tuyén trung séng tal cac
ran san ho phu thudc vao nhiéu yéu t6 nhu ngudn thic an, d6 phire tap ctia moi
truong song va kha nang thich nghi v6i diéu kién bién dong [79]. Cac nghién
ctru tai Maldives va ving bién Caribe chi ra rang tuyén trung tai cac ran san ho
suy thoai thé hién dic diém sinh hoc da dang va c6 kha nang thich nghi manh
m&. Tram tich cacbonat phtrc tap tai cac ran san hod cung cap moi trudng thuin
loi cho tuyén tring phat trién voi nhiéu chién luoc séng va kiéu kiém an khac
nhau. C4u trac vat 1y khéng dong nhat ciia ran san ho ciing gop phan duy tri
murc d6 da dang sinh hoc cao & tuyén tring, anh hudéng dén tinh da dang o, B
va v [80]. Nghién ciru ctia Diana tai ving bién Cuba vao nim 2023 cho thay
cac bo tuyén tring chiém wu thé gdm Chromadorida, Desmodorida va Enoplida
[81]. Cac nghién ctru tai ran san ho nhiét do1 cua Raes nam 2007 va Pérez-
Garcia nam 2019 ciling ghi nhan sy vugt troi cua cac ho nhu Chromadoridae,
Desmodoridae, Epsilonematidae, Cyatholaimidae va Desmoscolecidae [82,83].
Bén canh d6, Gobin nam 2007 ghi nhan su phé bién cua cac ho Chromadoridae,
Cyatholaimidae, Draconematidae, Oncholaimidae va Oxystominidaec & day
ctng ving bién Trinidad va Tobago (Caribbean). Tong hop cac nghién ctru nay
cho thay Chromadoridae 12 ho chiém wu thé rd rét trong cic quan xa tuyén tring

séng tai hé sinh thai ran san hé trén toan thé gio1 [84].

1.2.3. Tinh hinh nghién ctru tuyén tring song tw do trong méi truong
nuéce & Viet Nam

Tuyén trung da duoc nghién ctru tir kha sém ¢ Viét Nam, chu yéu tap
trung vao cac loai ky sinh trén cay tré)ng nham phuc vu nong nghi¢p, dac biét
1a nang cao nang suat cay trong. Trong nhitng nim gan day, huéng nghién ctru
nay da dugc moé rong ca vé doi twong va hé sinh thai. O méi truong bién, cac
cong trinh cha yéu tap trung vao da dang sinh hoc, thanh phan loai ciing nhu
vai trd sinh thai cia chung trong cac h¢ sinh thai rirng ngdp man, cira song va
ven bo.

Trong s6 d6 c6 thé ké dén cac nghién ciru tuyén tring & hé sinh théi cira
song nhu ctia Gagarin va Nguyén Vil Thanh nim 2004 tai song Mekong [85],
Gagarin va cong su nam 2011 tai song Hong [86], Nguyén Thi Xuan Phuong
va cong su nam 2015 tai song Tién Yén, Quang Ninh [87]. Dbi véi rimg ngap

man Can Gi0, c6 cac cong trinh nghién ctru vao ndm 2007 cua Lai Phi Hoang
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[88], vao nam 2007 va 2009 cua Ngo Xuan Quéang va cong su [89, 90], Nguyén
Dinh T nam 2009 [91]. Trong khi d6, tai rung ngap man Nha Trang, Khanh
Hoa vao ndm 2011 c6 nghién ctru ctia Mokievski va cong su [92]. Mot s6 cong
trinh khéc di sau vao danh gia tac dong cua yéu té méi trudng dén ciu triic quan
x3 tuyén trung nhu nghién ctru vé kim loai ning, nito va ddu m& nim 2009 cua
Nguyén Dinh T [93], hay nghién ctru tng dung chi s6 sinh trudong (MI) nim
2013 dé danh gia chat luong moi trudng cua Ngo Thi Lan [94] va Nguyén Thi
Xuan Phuong nam 2022 tai ddm Thuy Triéu, Khanh Hoa [51].

Ngoai ra, con ¢6 cac chuyén khao quan trong vé tuyén trung song tu do
& viing ven bién, rimg ngdp min va cira song nhu Pong vat chi quyén 22 xuat
ban nam 2007 cua Nguyén Vi Thanh, Phan Ké Long, Nguyén Pinh T [95],
Hai sach chuyén khao Tuyén triung séng tu do & ving ctra séng va rimg ngip
man Vi¢t Nam (Enoplida, Triplonchida, Tripyloidina, Plectida, Desmodorida
va phan bd Chromadorina) [96], va Tuyén tring séng tu do & ving ngap min,
clra song va ven bo bién Viét Nam (bo Monhysterida, Areolaimida va
Chromadorida) [97] cia nhom tic gia Phan Ké Long Nguyén Vii Thanh,
Nguyén Dinh T, Nguyén Thi Xuin Phuong, Nguyén Thanh vao nim 2021 va
2022.

Tai Viét Nam n6i chung va Khanh Hoa néi riéng, nhiing tac dong tir bién
d6i khi hau va hoat dong ciia con ngudi di gy anh huong dang ké dén moi
truong bién, din dén nguy co mat can bang sinh thai. Trudc day, viéc danh gia
chat luong moéi truong chil yéu dua vao cac chi tiéu Iy—héa, nhung hién nay
phuong phép sinh hoc — ddc biét 1a st dung sinh vat chi thi — ngay cang duoc
quan tam va ap dung rong rai [98].

Céc sinh vat chi thi c6 kha nang phan dnh nhanh va chinh x4c tinh trang
moi trudng song. Khi moi truong thay doi, sinh vat c6 thé thich nghi hoic bién
mat khoi khu vuc bj tac dong. Mot s6 nhom sinh vat nhu thyc vat bac cao, thuc
vat phu du, vi sinh vat, ¢4 va dong vat day thuong duoc s dung dé danh gia
moi trudng. Trong dd, tuyén trung sdng tu do dang nodi 1én nhu mot chi thi sinh
hoc dang tin cdy nho tap tinh séng bam day, mat do cao, tinh da dang va kha
nang phan tmg nhanh voi su thay d6i ciia méi truong [99]. Tuyén tring c6 thé
duogc str dung dé danh gia chit luong nudc & nhidu cip d6 — tir quan xa dén loai
va gen — voi d6 chinh x4c cao va sai sé thap nhd sd lugng ca thé 16n. Ching
chiém tir 60 dén 90% tong s6 DPVKXSTB va dong vai trd sinh thai quan trong
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trong h¢ sinh thai nudc [100]. Mac du duoc cong nhan 1a sinh vat chi thi hi¢u
qua, nghién ctru vé tuyén tring séng tu do tai khu vuc Nha Trang — Khanh Hoa
hién nay van con rat han ché, dic biét trong hé sinh thai ran san ho. Hau hét cac
nghién ctru trude day chi tip trung vao danh gia hién trang ngudn loi sinh vat
ran ven bo, phan anh su suy gidm nghiém trong cua ran san h6 do khai thac qua
murc, 6 nhiém va quan Iy chua hop Iy [101].

Hién tai, cac danh gid vé dic trung quan xa dong vat ddy & Khanh Hoa
con chua déng b, s6 lidu phan tan va chua dugc hé théng hoa df?ly du. Pac biét,
chua c6 nghién ctru cu thé nao phan tich sau vé sy da dang sinh hoc va cAu tric
quan xa tuyén trung lién quan dén céac tac dong moi truong trong khu vuc nay.
Trong bdi canh bién doi khi hau va 6 nhiém bién ngay cang nghiém trong, viéc
mo rong nghién ctiru cac quan x3 tuyén trung khong chi giup hiéu sau hon vé
cAu trac quﬁn xa sinh vat day, ma con tao tién dé cho viéc ung dung cong cu
chi thi sinh hoc trong giam sat va phuc hoi cac hé sinh thai bién, dic biét 1a cac
ran san ho dang bi suy thoai tai cac ving ven bién nhu Nha Trang — Khanh
Hoa.
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Chuwong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG VA PHAM VI NGHIEN CUU
2.1.1. Poi twong nghién ciru.

Déi tuong nghién ciru cua dé tai 1a quan xa tuyén trung sdng tu do trong
trAm tich bién ven b& thudc hé sinh thai ran san ho tai Vinh Nha Trang, tinh
Khanh Hoa

2.1.2. Pham vi nghién ciru

2.1.2.1. Pia diém nghién ciru

Khu vuc nghién ctru: Vinh Nha Trang, tinh Khanh Hoa. Tién hanh
nghién ctu tai 3 ving duoc lua chon bao gom: vung 18i, ving dém va ving
chuyén tiép (Xem hinh 2.1).

Vung 16i: Khu vuc bao ton bién Vinh Nha Trang.

Vung dém: Cac khu vyc c6 hoat dong phat trién manh mé& nhu bén tau,

khu du lich bién, va cac khu vuc khai thac tai nguyén.

Ving chuyén tiép: Cac khu vuc xung quanh khu bao ton, noi cic hoat

dong cua con nguoi dugc quan ly dé€ han ché tac dong.

Hinh 2.1. So @ thu méu tuyén tring ¢ Vinh Nha Trang (CT: viing chuyén

tiép; D: viing dém va L: la ving 16i)
2.1.2.2. Thoi gian nghién ciru
Thoi gian thu mau: thang 03 nim 2024.
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2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Phwong phap nghién ctru thanh phin lodi ciia quin xa tuyén
trung song tur do & hé sinh thai ran san hé tai Vinh Nha Trang, tinh Khanh
Hoa

2.2.1.1 Phwong phdp thu méu ngoai thuc dia

Chién lugc thu mau: Tai mdi ving nghién ctru, chon 3 khu thu mau (ving
16i, viing dém va ving chuyén tiép), mdi khu vuc chon ra 2 vi tri thu mau (mdi
vi tri cach nhau 50m). Tai mdi vi tri, tién hanh thu 3 mau 1ap phuc vu nghién
ctru vé hinh théi tuyén tring va 3 mau phuc vu phan tich kich c& hat trAm tich.
Mdi 6ng dugce dan ky hiéu ma hoa cho timg vi tri va mau lip (bang 2.1) gdm

18 mau cho phan tich tuyén trung va 18 mau cho phan tich co gidi tram tich.

Bing 2.1. Ki hiéu 18 mdu thu ciia 3 viing (viing 16i, ving dém va viing

chuyén tiép)

STT Ving Vi tri | Ki hiéu miu
1 CTI1.1
2 CT1 CT1.2
i Vung chuyén tiép g?;i’
5 CT2 CT2.2
6 CT2.3
7 L1.1
8 L1 L1.2
190 Ving 16i E?
11 L2 2.2
12 2.3
13 Pl.1
14 b1 Pl1.2
v o
17 b2 P2.2
18 P2.3

Vi tri thu mau ngoai thuc dia dua trén khdo st thuc té va doi chiéu voi
de tai nghién ctru vé€ ran san ho ¢ khu vuc Vinh Nha Trang, Khanh Hoa dé chon
va xac dinh duoc vi tri can thu mau. Toa dd cac di€ém thu mau dugc do bang

may dinh vi toa do.
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Dung cu thu mau: chuin bi cac éng nhuya trong co chiéu dai 20cm va ban
kinh 3,5cm c6 nap ddy cao su va cac lo nhya dung mau (Xem hinh 2.2).

20cm -

S >

A
£ Dia diém: Nha Trang — Khanh Hoa PO
A Thei gian: 03/2024 g

v

Mau: L1

Hinh 2.2. Ong nhwa trong tiéu chuin ding thu méu tuyén tring va lp nhwa
dung mdu cé ky higu twong irng
Truéce khi thu mau, cac chi sb thuy ly, thuy hoa tai diém thu mau duoc
do bf?mg may TOA va may Pro DSS, ma s6 626870-2 bao gém nhiét 3o, do
man, d duc, pH, va DO.

Hinh 2.4. Do cdc chi so nwoc tai cdc diem nghién ciru

Trong qua trinh thu thdp mAu trdm tich, nhom nghién ctru két hop voi
cac tho 13n c6 kinh nghiém, thyc hién lin tai cac vi tri khao sat bang phuong
phap lan SCUBA (Self-Contained Underwater Breathing Apparatus). Cac tho
lan duogc trang bi dﬁy du dung cu va thiét bi chuyén dung hd tro cho viée 13n va

thu mau dudi nudec.



Hinh 2.5. Tho lin thu mdu trim tich 6 khu vwe nghién civu

Tai mdi diém thu mau, tho lin st dung mot 6ng nhya trong sudt dé nhe
nhang cam xudng 16p tram tich véi do sau khoang 10cm. Sau d6, day kin dau
bng bang nap, dong thoi kéo va xoay nhe dng dé gitr nguyén ciu trac 16p tram
tich, tranh 1am x4o tron bé mat phia trén. Khi dng dugc rat 1én, nap thir hai s&
dugc day chat ¢ dau dudi. Quy trinh nay duogc lap lai ba lan tai mbi vi tri dé
dam bao thu dugc lwong mau can thiét cho phan tich thong ké.

Sau khi thu xong, cac mau s& duoc dua 1én khoi mit nude. Tai day, nip
dudi cua ong duge mo ra va pit-tong duogc dung dé day mau tir dudi 1én trén
mot cach tur tu, chi d€ lai khoang 5 cm nudc phia trén nham gitt lai quan xa

dong vat day khong bi rira troi.

Céac mau phuc vu cho nghién ctru vé hinh thai hoc tuyén tring s& dugc
c¢b dinh bang dung dich foc-ma-lin néng 10%. Trong khi d6, cac mau ding dé
phan tich cu trac co gidi trAm tich s& dugc bao quan trong thung da. Tat ca cac
mau déu duoc dung trong lo nhya c6 ge‘in nhan rd rang, sau d6 dugc van chuyén

vé phong thi nghiém dé tién hanh cac budc phan tich tiép theo.
2.2.1.2. Phwong phdp tién hanh trong phong thi nghiém
< Tach loc mau:
Phwong phap loc thé sit dung nwéc

Sau khi thu mau, phﬁn trAm tich duoc cho vao x6 nhya va thém nudce cho
du thé tich 1 1it. Hon hop nay duoc khudy déu roi do qua ray loc ¢ kich thudc
mat ray lmm nham loai bé d4, manh vun 16n. Phan tram tich va vat liéu thu

dugc néu khong qua dugc ray Imm s€ duoc rira sach va loai bo.
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Hinh 2.6. Tdch loc méu thé bing nwéc

Sau cung, luong dung dich thu dugc trong x6 s& duoc d6 qua ray loc c6
kich thudc mét ray 40 pum. Phan tram tich con lai trén ray s€ duoc gitr lai dé su
dung cho cac budc phan tich tiép theo.

Phwong phap tach loc tuyén trung sir dung Ludox

Sau khi mau trdm tich dugc gan loc so b0, tién hanh tach loc tuyén trung
tir phan tram tich con lai trén riy 40 pm bang phuong phap khéc biét ti trong st
dung dung dich Ludox TM50 (c6 ti trong d = 1.18 g/cm?), theo huéng dan nim
1996 cua Vincx [102].

Hinh 2.7. Tédch loc tuyén triing biang Ludox TM50
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Toan b lugng trAm tich thu duoc s& duoc cho vao coc dong 250 ml, sau
d6 thém dung dich Ludox (dd duoc pha dung ti 1é theo yéu cau) véi thé tich it
nhat gap 3 lan thé tich tram tich ban dau. Hon hop nay dugc khudy déu bang
diia thuy tinh dé dam bao tuyén trung phan tan déu trong dung dich, sau d6 giir
yén hon hop tram tich va Ludox trong cdc trong vong 45 phut. Sau thoi gian
ling, phan dung dich phia trén (chira tuyén tring ndi theo sy phan tach trong
luong riéng) duoc d6 qua ray loc 40 pm. Tuyén trung nam lai trén rdy sé duoc

rira nhe bang binh tia dé thu gom triét dé.

Quy trinh tach loc bang dung dich Ludox nay dugc lip lai 3 1an dé dam

bao hiéu qua thu hdi tuyén tring co trong tram tich cao nht.

Cubi cung, phﬁn mau thu dugc sé duogc cb dinh lai bﬁng dung dich FAA
(Formalin-Aceto-Alcohol) dé bao quan phuc vu cho cac budc phan tich tiép
theo.

% Lam trong va Ién tiéu ban:

bé phuc vu cho cac phan tich vé sinh thai hoc va da dang sinh hoc, tir moi
mau tram tich d duoc tach loc, tién hanh nhat ngau nhién it nhat 200 ca thé
tuyén trung. Trong truong hop sd luong ca thé it hon, toan bo tuyén tring trong
mau s& duoc thu thap dé dam bao tinh dai dién va y nghia trong phén tich théng
ké (Hinh 2.8).

. \ s

Hinh 2.8. Pém va nhit ngdu nhién mdu tuyén tring
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Quy trinh 1am trong tuyén tring duoc thuc hién theo phuong phap cua
De Grisse (1969) [103]. Céc ca thé tuyén trung duoc gip va cho vao khudn thity
tinh chtra dung dich I (g6m 99 phan dung dich formalin 4% va 1 phan glycerine
nguyén chit). Sau d6, cac khuon chira mau duoc dit vao binh hut am cé chira
con bio hoa, roi dit trong ti Am ¢ nhiét 46 40°C trong vong 24 gid.

Hinh 2.9. Tuyén triing dwgc nhit va lam trong trong giéng thiiy tinh

Két thuc quy trinh 1am trong, cic tuyén tring s& dugc gan tiéu ban theo
phuong phap cua Seinhorst [104], chuan bi cho cic budc phan tich hinh thai
tiép theo dudi kinh hién vi.

<% Pinh loai tuyén trung

Tuyén tring duogc sap xép va phan loai theo Hé thdng hoc tuyén tring
cua De Ley va Blaxter nam 2004 [105], Lorenzen vao nam 1881 va 1894
[106],[107]. Viéc dinh loai dén loai hodc dang loai chu yéu dua vao cac dic
diém hinh thai quan trong nhu ciu trac amphid, dang xoang miéng, dic diém
cutin va cdu trac hé sinh duc duc va cai va phan dudi dua trén khoa dinh loai
bang hinh anh ctia Platt va cong su nam 1983, Warwick va cong su nam 1988
va 1998 [108,109,110], cung voi céc tai liéu phan loai hién c6 gém Dong vat
chi quyén 22 [95], Tuyén tring song tu do & ving cira sdng va rimg ngap min
Viét Nam (Enoplida, Triplonchida, Tripyloidina, Plectida, Desmodorida va
phan bd Chromadorina [96], Tuyén tring séng tu do & ving ngip man, cira
song va ven bo bién Viét Nam b Monhysterida, Areolaimida va Chromadorida
[97]. Ngoai ra, co so dit liéu truc tuyén NeMys ciing dugc sir dung dé hd tro

viéc xac dinh va cap nhat phan loai [111].



Hinh 2.10. Mdu tuyén triing dwoc dinh loai va do vé trén kinh hién vi Zeiss
2.2.1.3. Xir ly s6 liéu

Mat do tuyén tring, cc taxon chiém uu thé, ty 1& phan trim thanh phan,
cling nhu dudng cong tich lity loai dugc tinh toan va thé hién st dung phan

mém Microsoft Excel, phan mém Primer V6.
Cac chi s6 da dang sinh hoc dugc sir dung trong nghién ciru bao gdom:

S6 lwong loai (S): phan anh muc d6 phong phu vé thanh phan loai trong
quén xa.

Chi s6 Margalef (d): danh gia sy da dang loai c6 tinh dén cudng do lay
mau, dugc tinh theo cong thirc:

Trong d6 S 13 s6 loai va N 1a tong sb ca thé trong mau.

Chi s6 Shannon-Wiener (H’): biéu thi méc do da dang cua quﬁn Xa,
xét dén ca so luong loai va sy phan bo cé thé giita cac loai:

H = -3, p; Inp
Vi p; =Zi, trong d6 n; 14 s6 cé thé cua loai i, N 14 tong sb ca thé

Chi s6 dong déu Pielou (J°): phan anh muc d6 dong déu trong phan bd

c4 thé gitra cac loai:
HI

" InS

Trong d6 H’ 1a chi s6 Shannon—Wiener va S 1a s6 loai.

]I
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Su khac biét vé ciu tric tap hop tuyén trung giita cac diém thu mau duoc
kiém dinh bang phuong phdp PERMANOVA (Permutational Multivariate
Analysis of Variance), mot k¥ thuat phan tich phi tham s6 pho bién trong sinh

thai hoc dé danh gia su khac biét gitra cac nhom dua trén khoang cach ma tran.

2.2.2. Nghién cru dic diém céu tric quin xi tuyén trung song tw do
trong mdi twong quan véi nhirng thay déi ciia méi trudmg ¢ hé sinh thai
ran san ho tai Vinh Nha Trang, tinh Khanh Hoa

2.2.2.1. Phén tich cdu triic co gidi tram tich

Pé thu mau phan tich cau tric co gidi tram tich (kich thudc hat), tai mdi
dia diém nghién ctru sr dung 6ng nhya dai 10 cm, duong kinh 3,5 cm, cam truc
tiép xudng 16p bun. Toan bo éng chira tram tich sau d6 dugc 14y ra, cho vao thi
ni-lon d3 dan nhan. Mdi diém thu dugc 13p lai véi 3 mau nham dam bao tinh

dai dién va do tin cay cua két qua phan tich.

Mau tram tich dugc xt 1y so bd bang cach ngam trong dung dich nudc oxy
gia (H20: 30%) trong thoi gian tir 24 dén 48 gid nham loai bo cac chat hitu co.

Tiép theo, khoang 150g tram tich duoc sdy kho & nhiét d6 80°C trong vong
24 gid dé xac dinh tong trong luong khé (dry weight - DW). Luu y, mau tram
tich str dung dé phén tich nén c6 trong luong kho khoang 100g dé dam bao tinh
dai dién.

Sau khi sdy kho, tram tich dugc ngdm trd lai trong nudc sach trong vong
1 ngay. Sau d6, cac hat min c6 kich thudc nho hon 63 pum duoc loai bo bang
cach rira mau dudi voi nude qua ray loc co kich thude mat ludi 63 pm.

Phén tram tich con lai trén ray tiép tuc duoc siy kho & 80°C, sau do tién
hanh phan loai hat bang hé thong ry lac vé6i cac kich ¢& mat ludi: >2000 um,
>1000 pm, 1000-500 pm, 500-250 pm, 250—-125 pm, 125-63 um

Tram tich & timg kich c¢& sau khi phan loai s& dugc can khéi lugng riéng.
Thanh phan co gidi cta tram tich duoc xac dinh theo ty 1¢ phan trim khdi luong
tung nhom hat trén téng trong luong kho, dua theo phuong phap cua Bale &
Kenny nam 2007 [112].

2.2.2.2. Phwong phdp théong ké va xir Iy sé li¢u

SO liéu ve tuyén trung va thanh phan co gidi cua tram tich dugc
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nhap va xir 1y so bd bang phan mém Microsoft Excel.

Tinh trong ddng hodc khac biét trong cau tric khong gian vé thanh
phan loai giira cdc quan x4 tuyén tring dugc danh gia thong qua cac phuong
phap phan tich da bién bao gdm: MDS (Multi-Dimensional Scaling), Cluster,
ANOSIM (Analysis of Similarities) va SIMPER (Similarity Percentage
Analysis). Cac phuwong phap nay cho phép kiém dinh su khac biét vé cdu trac
thanh phan loai ciing nhu xac dinh mirc d6 dong gop cua timg loai vao su tuong
déng hodc khac biét gitra cac quén X4 tai cac diém thu mau va khu vuc thu mau
khac nhau. Tt ca cac phan tich nay dugc thuc hién bang phan mém PRIMER
vo [113].

Bén canh d6, mbi twong quan gitta cdu triic quan xa tuyén tring
va cac yéu t6 moi truong (nhu nhiét d§, Ao méan, oxy hoa tan — DO, kich thude
hat tram tich, v.v.) duoc kiém dinh bang phuong phap BEST (BIO-ENV
procedure) sir dung phan mém PRIMER v6 va GRADISTAT v8.

2.2.3. Sir dung tuyén trung danh gia chat lwong thity vure & hé sinh
thai ran san hoé tai Vinh Nha Trang, tinh Khanh Hoa
Sau khi dinh danh dén cip d6 loai/dang loai, cac ca thé tuyén tring cua

cac loai khac nhau dugc do chiéu dai va chi€u rong co thé de€ tinh sinh khoi.

Duong cong uu thé ABC

2
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Khéng bi tac dong ‘ Bi tac dong vira Bi tdc dgng nang

1 5 10 1 510 1 5 10
Bac loai
Hinh 2.11. Pé thi mé phéng ba trang thdi moi truong theo phwong phdp
dwong cong ABC (A: moi truwong khong bi tac dong-sach, B:moi truwong bi
tac dong vira — 6 nhiém viva, C: méi trwong bi tic dpng niing — cwe ky 6
nhiém) [114]



30

Viéc tinh toan trong luong kho (dry weight) cia ting loai tuyén tring
duoc thuc hién theo cong thurc cua Wieser [59], dua trén cac thong s6 hinh thai
co thé do dugc. SH liéu vé sinh khdi va mat do duoc nhap va xir 1y bang phan
mém Microsoft Excel 2016.

Tat ca cac gidng duogc sdp xép theo tam quan trong vé sinh khdi hodc mat
d6 doc theo truc hoanh (truc x), trong khi ty 18 vu thé (biomass or density

dominance) duoc thé hién trén truc tung (truc y) (Xem hinh 2.11).

Murc 0 x40 tron ctia méi truong duoc danh gia béng cach su dung duong
cong ABC (Abundance-Biomass Comparison) va chi sé W, theo cac nghién
cuu cua Clarke & Warwick vao nam 2001 va Warwick vao nam 1986
[113,115].

Trong méi trudng it hodc khong bi xdo tron, quan xi thuong dugc chi
phéi bdi mot hodc mot vai loai c6 kich thude co thé 16n. Tuy nhién, cac loai
nay thuong hién dién voi mat do thap, dan dén sinh khoi 16n nhung s luong it
(d6 phong phu thap). Vi vay, trong biéu d6 ABC, duong sinh khéi ndm hoan
toan phia trén dudng so luong trén toan chiéu dai truc tha hang (Xem hinh
2.11A).

Khi méi truong bét dau c6 ddu hiéu 6 nhiém hodc x4o tron nhe, nhirng
loai c6 uu thé canh tranh vé kich thudc bi loai bo, va su chénh 1éch gilta sinh
khéi va s6 luong giam di. Trong truong hop nay, dudng sinh khdi va dudng sb
luong c6 thé dao dong quanh nhau, thé hién su chuyén tiép vé ciu triic quan x4
(Xem hinh 2.11B).

Trong diéu kién 6 nhiém nghiém trong, quﬁn xa bi chi phéi b1 mot vai
loai c6 kha nang chdng chiu cao nhung kich thudc rat nho va sé luong 16n. Khi
d6, duong s6 luong s& nim phia trén dudng sinh khoi trong sudt chiéu dai truc
xép hang (Xem hinh 2.11C).

Pé danh gia dinh luong, Clarke va Warwick nam 2001 da dé xuét chi sd
W (W-statistic), mot thong ké mo ta khoang cach trung binh gitta hai duong
cong sinh khoi va sb luong. Gia tri W > 0 cho thdy méi trudng on dinh; W =0
cho thay trang thai chuyén tiép; va W < 0 phan anh tinh trang x40 tron nghiém
trong [53].
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W= x(B;— 4)/[50(S — 1)

Vi

i=1
Chi s6 W (W-statistic) 1a thong s6 dinh luong duoc dé xuét boi Clarke
va Warwick nim 2001 nham danh gia mirc do x4o tron moi truong thong qua
mbi quan hé giira sinh khdi (Bi) va mat do (Ai) cta cac loai trong quan x4 [59].
Trong do:
« Bi: Sinh khdi cta loai thit i (ug),
« Ai: Mat do cua loai tht i (ca thé),
o S: Tong sb loai trong mau khao st.
Gia tri W dao dong trong khoang tir -1 dén +1, thé hién mdi twong quan
gifta sinh khdi va mat do:

+ Khi W > 0 (tién t6i +1), diéu d6 cho thay sinh khoi chiém vu thé hon so voi
mat do. Pay la dic trung ctia moi truong it bi xao tron hoac con nguyén ven,
v6i su chi phdi cta cac loai kich thude 10n nhung sb luong it.

+ Khi W <0 (tién tdi -1), mat do cac loai chiém wu thé so véi sinh khdi, phan
anh tinh trang moi truong bi tdc dong hoac 6 nhiém, noi cac loai cé kich

thuéc nho nhung kha ning chiu dung cao gia ting vé sb luong.
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Chuwong 3. KET QUA VA THAO LUAN

3.1. KET QUA CAC THUY LY HOA MOI TRUONG VA KiCH COHAT
TRAM TiCH

3.1.1. Cac chi so thiy 1y thity hoa

Céc thong s6 mdi trudng nude chi sé do khu vue nghién ciru tai ran san
h6 Vinh Nha Trang tinh Khanh Hoa vao thang 03 nam 2024 (Bang 3.1)

Bing 3.1. Cdc chi sé thiiy héa tai khu vie nghién ciru

. < ~ . | DPodin | PP
Khu vue d}i)é!; dlglzf,%t) D‘-z(ym)“-‘“ dién | duc | pH | DO
- 0 (m/s) | (mg/l)
L1 26,6 3347 | 6,52 15 7,82 6,0
Loi
L2 25,4 33,50 | 6,10 12 7,65]| 6,5
)| 26,8 3401 | 592 | 28 |7.83]| 6,54
bém
P2 26,5 33,71 | 586 | 27 |7,78] 6,23
Chuyén CT1 26,8 3320 | 6,01 35 7,62 6,81
tiep CT2 27,1 33,50 | 621 32 |7,56]| 6,58

Nhiét do nude bién dao dong tur 25,4 — 27,1°C, nhin chung on dinh va
pht hop véi diéu kién sinh trudng ctia san ho va sinh vat day. Gia tri thap nhat
ghi nhan tai L2 (25,4°C) va cao nhét tai CT2 (27,1°C). b6 méan dao dong trong
khoang 33,20-34,01%., dac trung cho vung bién ven bd nhiét d6i; trong d6 b1
c6 gid tri cao nhit (34,01%o). Do din dién thay doi tir 5,86—6,52 m/s, phan anh
su bién dong cua d0 man va ham luong ion hoa tan; L1 dat cao nhat (6,52 m/s)
trong khi D2 thap nhat (5,86 m/s). Po duc bién dong manh, tir 12-35 mg/I:
nhom L&i duy tri gia tri thap (12—15 mg/l), nguoc lai vang chuyén tiép cao hon
rd 1ét (32-35 mg/l). Gia tri pH dao dong trong khoang 7,56—7,83, ndm trong
ngudng trung tinh dén hoi kiém va khong cé su khéac biét 16n gitra cac diém.
Ham luong oxy hoa tan (DO) dao dong tir 5,54—6,81 mg/l; thap nhat tai D1
(5,54 mg/l) va cao nhét tai CT1 (6,81 mg/l). Nhin chung, mitc DO duy tri &
murc trung binh, di dam bao cho hoat dong sdng cia sinh vat day. Theo khong

gian, ving 161 c6 dic trung nude trong, dd duc thap, DO trung binh, phan anh
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diéu kién thuan loi cho su phat trién cta san hoé. Vung dém thé hién gia tri trung
gian véi sy dao dong nhe vé d6 man, d6 duc va DO. Trong khi do, viing chuyén
tiép co d6 duc cao nhat nhung DO tuong dbi tét, cho thay anh hudng déng ké

tir tac dong bén ngoai nhur dong chay va ling dong vat chit.

Khi so sanh véi sb liéu méi truong thang 10—11/2024 tir Hop phan sb 1
(TDPDTMT.01/24-26), c6 thé nhan thiy su khac biét theo mua. Cu thé, nhiét o
dao dong hep hon (27,6-28,8°C) va van & muc thuan lgi cho san ho, song do
man giam (30,87-32,44%o) nhiéu kha nang do anh hudng ciia mua mua va dong
chay luc dia. B§ duc trong giai doan nay bién dong 0,9—4,2 NTU, phan &anh su
giam do trong, trong khi DO dao dong rong 4,38—6,95 mg/1, ¢6 nhitng thoi diém
thap c6 thé gay ap luc d6i véi sinh vat day nhay cam. Nhiing bién dong nay cho

thay chét luong méi trudng bién c6 su thay doi dang ké theo mua.

Sy giam d6 min va DO két hop véi gia ting d6 duc trong mua mua co
thé anh hudng tiéu cuc dén stc khoe ran san hd, han ché kha nang quang hop
clia tao cOng sinh va gia ting stress sinh thai d6i v4i sinh vat day. Nhu vay,
thang 3 c6 thé xem 1a thdi diém phan anh trang thai “6n dinh nén” cta hé sinh
thai ran san ho, trong khi thang 11 thé hién rd tac dong ctia mua mua véi cic
bién dong manh vé min, DO, d6 duc va dinh dudng. Pay la co s& quan trong
dé giai thich sy thay d6i vé sirc khoe ran san ho ciing nhu ciu triic quan xa sinh

vat trong cac phan tich sinh thai tiép theo.
3.2.2. Pic diém co giéi tram tich

Qua bang 3.2 va hinh 3.1 thanh phan hat trAm tich cho thdy c6 su bién
d6i o rét gitta cac khu vuc tir 16i ra dém va chuyén tiép. O ving 16i (L1, L2),
tram tich chu yéu gom céc hat c¢6 kich thudc trung binh dén thé (125-500 pm),
dac biét tai L2 con ghi nhan ty 1€ cao cua cac hat thd hon (1000-2000 pum),
phan anh dic trung nén day dang cat trung binh dén cat tho va séi nho. Nguoc
lai, ving dém (P1, D2) ¢ thanh phan hat min chiém wu thé, vé6i ty 1¢ hat <63
um dao dong tir 28—47%, cho thay nén day dang cat pha bun,. Pang cha ¥, ving
chuyén tiép (CT1, CT2) cé ty I¢ hat rat min (<63 pm) chiém phr:fm 16n, dac biét
tai CT2 dat t6i 67-69%, cho thdy nén day bun min — bun sét, 1a noi lang dong
vét chat hitu co cao. Sy phan bd nay phan anh gradient tram tich tir trong 15i ra
ngoai ria ran, trong do 161 dic trung boi trAm tich thd, dém co6 su pha tron, va

chuyén tiép tich tu nhiéu bun min.
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Bing 3.2. Ti I¢ phan tram hat d¢ ciia tram tich tai cdc diém thu méu (%)

Pidm thu Kich ¢& mic san theo ti 1¢ phin trim
2000pm | 1000pm | 500pm | 250pm | 125pm | 63pm | <63pum
L1.1 1,52 1,88 6,06 | 42,770 | 38,89 | 5,06 3,89
L1.2 1,87 1,66 2,99 | 31,62 | 53,40 | 5,12 3,34
L1.3 1,69 1,78 4,55 | 37,27 | 46,00 | 5,09 3,62
L2.1 11,88 32,20 | 21,76 | 31,33 1,11 1,26 0,46
L2.2 14,43 35,21 16,70 | 20,07 | 9,82 1,64 2,13
L2.3 13,06 33,59 | 19,43 | 26,14 | 5,13 1,43 1,23
bl1.1 3,97 1522 | 1494 | 17,04 | 1,30 | 496 | 42,56
b1.2 - 19,32 | 14,96 | 6,89 4,57 6,69 | 47,57
b1.3 4,05 16,84 | 14,65 | 11,93 | 2,81 5,67 | 44,05
b2.1 5,91 10,99 | 10,80 | 17,11 | 18,67 | 7,53 | 28,98
b2.2 8,16 11,26 | 12,09 | 29,13 - 6,38 | 32,98
b2.3 6,37 10,13 10,41 | 20,83 | 17,74 | 6,36 | 28,15
CTI1.1 5,53 5,58 9,31 14,67 | 26,41 | 8,80 | 29,69
CT1.2 7,81 6,93 10,51 | 16,27 | 23,86 | 9,50 | 25,11
CT1.3 6,65 6,25 9,91 15,46 | 25,16 | 9,15 | 2744
CT2.1 1,34 5,82 6,57 3,88 5,11 7,63 | 69,66
CT2.2 1,39 5,36 7,16 2,43 6,94 9,60 | 67,12
CT2.3 1,36 5,60 6,85 3,19 5,98 8,56 | 68,46
100,00
80,00 I
60,00
40,00 |
20,00
] I I - E B BN | I
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E2000pm = 1000pm ®500pm = 250pm

H125pm ®63um

B <63um

CT2.1

Hinh 3.1. Biéu dé phan tram hat dé ciia tram tich tai cdc diém thu mdu
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3.1.2. Mt dj tuyén trung séng tw do & hé sinh thai ran san hé tai
Vinh Nha Trang, tinh Khanh Hoa
Bing 3.3. M@t dé trung binh ciia tuyén tring séng tw do tai cic dia diém thu
mdéu 6 hé sinh thdi ran san hé tai Vinh Nha Trang, tinh Khinh Hoa

Pia diém Mait d9 trung binh (c4 thé/10cm?)
CTl1 488 +123,3
CT2 394 +£120,4
Trung binh CT 441 +£121,85
Dl 269 +£89.8
b2 301 +43,1
Trung binh D 285 66,45
L1 934 +148,6
L2 573 £54.4
Trung binh L 753,5 £101,5

Dua vio bang 3.3 va hinh 3.2 va 3.3 c6 thé thay rang mat do trung binh
cua tuyén trung co6 su khac biét 1o rét gitra cac dia diém thu mau. Mat do trung
binh thap nhat dugc ghi nhén tai diém D1 (269 c4 thé/10cm?), trong khi cao
nhat duoc ghi nhan tai diém L1 (934 c4 thé/10cm?). Nhin chung, su thay d6i
mat d6 trung binh cua tuyén trung phu thudc vao dic diém ting vi tri thu mau
va c6 thé chiu anh huong cua nhiéu yéu t6 moi truong nhu thuy triéu, do man,
kich thudc hat tram tich va ngudn thtrc dn. Xét trung binh timg vi tri thu mau
(hinh 3.2) ta thdy duoc ving 151 14 noi c6 mat do ca thé tuyén tring cao nhat
(753.5 ca thé/10cm?) tiép dén 1a ving chuyén tiép (441 ca thé/10cm?) va thap

nhat va ving dém véi (285 ca thé/10cm?).

Mat khac, mat do tuyén trung trung séng tu do & hé sinh thai ran san ho
tai Vinh Nha Trang, tinh Khanh Hoa ciling nam trong khoang mat do tuyén
trung thu dugc tai nhiéu khu vuc ran san ho trén thé giéi nhu nghién ctru cia
Armenteros va cong su nam 2012 & ran san ho Punta Francés & Cuba vdi mat
d6 11 dén 178 ca thé/10 cm? [116], Mohammad, D. A. vao 2022 tai ran san ho
O Marsa Alam (Bién bo, Ai Cap) mat do tuyén trung ghi nhan duoc la (356,6
+ 50,1 ca thé/10cm?) [117]. Xét vé mat do tuyén trung & khu vuc Nha Trang,

Khanh Hoa thi mat do tuyén tring trong nghién ciru ndy cao hon so véi mat do
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tuyén tring dugc thu duge & ving triéu ven bo Nha Trang cua tac gia Nguyén
Ngoc Anh Thu va cong sy ndm 2021 trong d6 mat do trung binh & céc vung
triéu 75+26,23 (ca thé/10cm?), diém cao nhét ciing chi dat 253 (c4 thé/10cm?)
[118].

1200
1000
800

934
600 513

438

394
400
280 301
20
0

CT1 CT2 b1 D2 L1 L2

Hinh 3.2. Biéu dé mdt dj trung binh cuia tuyén trung tai cdc diém thu mdu o
hé sinh thdi ran san ho tai Vinh Nha Trang, tinh Khanh Hoa

=]

Mit d6 trung binh (ca thé/10cm?)

753.5
800 §

700
600

500

441
400
300
200
100
0

285
Chuyén tiép Pém Lbi

Hinh 3.3. Biéu do mdt dp trung binh ciia tuyén triing tai cdc vi tri thu miu ¢
hé sinh thai ran san ho tai Vinh Nha Trang, tinh Khanh Hoa

Theo Armenteros va cong su nam 2012 mat do cua tuyén trung séng tu
do bi anh huong va chi phdi boi nhiéu yéu td trong dé, dia hinh va kich thudc
hat trAm tich ctia nén day 1a mot trong cac yéu té anh hudng dén mat do phan
b [116]. Cac nghién ctru vao nam 1985 cua Heip va cong su [46]; Soetaert va

cong su vao nim 1995 [119] cho thdy mat d6 quan xa tuyén trung chju anh
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huong manh béi céac yéu t6 moi truong nhu do man, cAu trc trAm tich, d6 duc,
dia hinh khu vyec, ciing nhu luong mua, dong chay va thay triéu. Diéu nay cling
c6 thé thay duoc qua két qua nghién ctru cu thé nhu mat do tuyén trung tai cac
dia diém thu miu thudc ving ving 16i (L) c6 mat d6 cao hon so v6i 2 viing con
lai. Pay ciing 1a khu vuc dang dugc quan 1y va bao ton tai Vinh Nha Trang véi
muc dich phuc hdi cac ran san ho bi téy tréng nén khong b1 tdc dong bdi cac
hoat dong du lich va khai thac tai nguyén. Tuy nhién gitta 2 diém thu mau ¢
vung 16i van c6 su khac biét vé mat do tuyén trung (L1 c6 mat do trung binh
573 ¢4 thé/10cm?; L2 c6 mat do trung binh 934 c4 thé/10cm?). Tiép dén 1a ving
chuyén tiép (CT) c6 mat do tuyén trung thap hon ving 16i (L) nhung van cao

hon mat d¢ tai ving dém.

3.1.3. Thanh phan loai tuyén trung song tw do & hé sinh thai ran san
hé tai Vinh Nha Trang, tinh Khanh Hoa

Danh sach céc loai tuyén tring ghi nhan duoc tai hé sinh thai ran san ho
tai Vinh Nha Trang duoc xép theo hé théng phan loai cia De Ley va Blaxter
nam 2004 [105] va mac d§ dudi ho theo Lorenzen nam 1981 va 1994
[106],[107] nhu sau:

NGANH NEMATODA Potts,1932
LOP CHROMADOREA Inglis, 1983
BQ ARAEOLAIMIDA De Coninck & Schuurmans Stekhoven, 1933
Ho Axonolaimidae Filipjev, 1918
Gidng Axonolaimus de Man, 1889

1.Axonolaimus sp.

Gidng Odontophora Biitschli, 1874
2.0dontophora sp.

Gidng Parodontophora Timm, 1963
3.Parodontophora fluviatilis Gagarin & Thanh, 2008
4.Parodontophora obesa Gagarin & Thanh, 2008
5.Parodontophora sp.2
6.Parodontophora sp.3

Gidng Pseudolella Cobb, 1920
7.Pseudolella sp.

Ho Comesomatidae Filipjev, 1918

Gidng Cervonema Wieser, 1954

8.Cervonema sp.
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Gidng Comesoma Bastian, 1865
9.Comesoma sp.
Gidng Comesomoides Gourbault, 1980
10. Comesomoides sp.
Gidng Dorylaimopsis Ditlevsen, 1918
11.Dorylaimopsis tumida Gagarin & Nguyen Vu Thanh, 2006
Gidng Hopperia Vitiello, 1969
12.Hopperia sp.
Gidng Laimella Cobb, 1920
13.Laimella longicaudata Cobb, 1920
14.Laimella sp.
Gidng Paracomesoma Schuurmans Stekhoven, 1950
15.Paracomesoma longispiculum (Timm, 1961) Hopper, 1967
Gibng Sabatieria de Rouville, 1903
16.Sabatieria doancanhi Nguyen Dinh Tu, Nguyen Vu Thanh,
Smol & Vanreusel, 2008
Gidng Setosabatieria Platt, 1985
17.Setosabatieria orientalis Gagarin, 2013
18.Setosabatieria sp.
Gibng Vasostoma Wieser, 1954
19.Vasostoma sp.
20.Vasostoma vietnamica Nguyen Dinh Tu, Nguyen Vu Thanh,
Smol & Vanreusel, 2008
Ho Diplopeltidae Filipjev, 1918
Gidng Campylaimus Cobb, 1920
21.Campylaimus sp.
BOQ CHROMADORIDA Chitwood, 1933
Ho Cyatholaimidae Filipjev, 1918
Gidng Cyatholaimus Bastian, 1865
22.Cyatholaimus sp.
Gidng Longicyatholaimus Micoletzky, 1924
23.Longicyatholaimus sp.
Gidng Marylynnia (Hopper, 1972) Hopper, 1977
24 Marylynnia sp.1
25.Marylynnia sp.2
Gidng Paracanthonchus Micoletzky, 1924
26.Paracanthonchus brevicaudatus Gagarin & Nguyen Vu
Thanh, 2016
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Gidng Paracyatholaimus Micoletzky, 1922
27.Paracyatholaimus sp.

Ho Chromadoridae Filipjev, 1917

Gidng Actinonema Cobb, 1920
28.Actinonema sp.

Gidng Chromadora Bastian, 1865
29.Chromadora sp.

Gidng Chromadorella Filipjev, 1918
30.Chromadorella sp.

Gidng Chromadorina Filipjev, 1918
31.Chromadorina sp.

Gidng Chromadorita Filipjev, 1922
32.Chromadorita sp.

Gidng Dichromadora Kreis, 1929
33.Dichromadora affinis Gagarin & Nguyen Vu Thanh, 2011
34.Dichromadora sp.2

Gidng Endeolophos Boucher, 1976
35.Endeolophos sp.

Gidng Euchromadorinae Gerlach & Riemann, 1973
36.Euchromadorinae sp.

Gidng Graphonema Cobb, 1898
37.Graphonema sp.

Gidng Innocuonema Inglis, 1969
38.Innocuonema sp.

Gidng Neochromadora Micoletzky, 1924
39.Neochromadora sp.

Gidng Parapinnanema Inglis, 1969
40.Parapinnanema sp.

Gidng Prochromadorella Micoletzky, 1924
41.Prochromadorella sp.

Gidng Ptycholaimellus Cobb, 1920
42.Ptycholaimellus brevisetosus Nguyen Vu Thanh, Nguyen Dinh

Tu, Gagarin, Tchesunov & Nguyen Thanh Hien, 2012

Gidng Rhips Cobb, 1920
43.Rhips sp.

Gidng Spilophorella Filipjev, 1917
44 Spilophorella sp.

Gidng Trochamus Boucher & De Bovée, 1971
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45.Trochamus sp.
Ho Ethmolaimidae Filipjev & Schuurmans Stekhoven, 1941
Gidng Comesa Gerlach, 1956
46.Comesa sp.
Gidng Gomphionema Wieser & Hopper, 1966
47.Gomphionema parvum Gagarin & Nguyen Vu Thanh, 2009
Gidng Neotonchus Cobb, 1933
48.Neotonchus sp.
Ho Neotonchidae Wieser & Hopper, 1966
Ho Selachinematidae Cobb, 1915
Gidng Cheironchus Cobb, 1917
49.Cheironchus sp.
Gidng Halichoanolaimus de Man, 1886
50.Halichoanolaimus sp.
Gidng Synonchiella Cobb, 1933
51.Synochiella sp.
BOQ DESMODORIDA DE Coninck, 1965
Ho Aponchiidae Gerlach, 1963
Gidng Aponchium Cobb, 1920
52.Aponchium sp.
Ho Desmodoridae Filipjev, 1922
Gidng Bolbonema Cobb, 1920
53.Bolbonema sp.
Gidng Catanema Cobb, 1920
54.Catanema sp.
Gidng Chromaspirina Filipjev, 1918
55.Chromaspirina sp.
Gidng Desmodora de Man, 1889
56.Desmodora vietnamica Gagarin & Nguyen Vu Thanh, 2010
Gidng Eubostrichus Greeff, 1869
57.Eubostrichus sp.
Gidng Laxus Cobb, 1894
58.Laxus sp.
Gidng Metachromadora Filipjev, 1918
59.Metachromadora sp.
Gidng Molgolaimus Ditlevsen, 1921
60.Molgolaimus sp.
Gidng Onyx Cobb, 1891
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61.0nyx sp.

Gidng Psammonema Verschelde & Vincx, 1995
62.Psammonema sp.

Gidng Robbea Gerlach, 1956
63.Robbea sp.

Gidng Spirinia Gerlach, 1963
64.Spirinia sp.

Gidng Stilbonema Cobb, 1920
65.Stilbonema sp.

Gidng Zalonema Cobb, 1920
66.Zalonema sp.

Ho Desmoscolecidae Shipley, 1896

Gidng Tricoma Cobb, 1894
67.Tricoma sp.

Ho Microlaimidae Micoletzky, 1922

Gidng Aponema Jensen, 1978
68.4Aponema sp.

Gidng Microlaimus de Man, 1880
69.Microlaimus sp.

Gidng Spirobolbolaimus Soetaert & Vincx, 1988
70.Spirobolbolaimus sp.

Ho Monoposthiidae Filipjev, 1934

Gidng Rhinema Cobb, 1920
71.Rhinema sp.

BOQ DESMOSCOLECIDA Filipjev, 1929
Ho Cyartonematidae Tchesunov, 1989

Gibng Cyartonema Cobb, 1920
72.Cyartonema sp.

BOQ MONHYSTERIDA Filipjev, 1929
Ho Linhomoeidae Filipjev, 1922

Gidng Anticyclus Cobb, 1920
73.Anticyclus sp.

Gidng Desmolaimus de Man, 1880
74.Desmolaimus longicaudatus Kreis, 1929
75.Desmolaimus sp.1
76.Desmolaimus sp.2

Gidng Disconema Filipjev, 1918
'].Disconema sp.
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Gidng Eleutherolaimus Filipjev, 1922
78.Eleutherolaimus sp.
Gidng Linhomoeus Bastian, 1865
79.Linhomoeus sp.
Gidng Metalinhomoeus de Man, 1907
80.Metalinhomoeus sp.
Gidng Monhysteroides Timm, 1961
81.Monhysteroides sp.
Gidng Terschellingia de Man, 1888
82.Terschellingia longicaudata de Man, 1907
83.Terschellingia lutosa Gagarin & Tu, 2014
84.Terschellingia obesa Gagarin & Thanh, 2008
85.Terschellingia sp.1
86.Terschellingia sp.2
87.Terschellingia sp.3
88.Terschellingia sp.4
89.Terschellingia yenensis Gagarin, 2019
Ho Monhysteridae de Man, 1876
Gidng Monhystera Bastian, 1865
90.Monhystera sp.
Ho Sphaerolaimidae Filipjev, 1918
Gidng Parasphaerolaimus Ditlevsen, 1918
91.Parasphaerolaimus sp.
Gidng Sphaerolaimus Bastian, 1865
92.Sphaerolaimus maeoticus Filipjev, 1922
Gidng Subsphaerolaimus Lorenzen, 1978
93.Subsphaerolaimus major Nguyen Vu Thanh & Gagarin, 2009
Ho Xyalidae Chitwood, 1951
Gidng Amphimonhystera Allgén, 1929
94. Amphimonhystera sp.
Gidng Amphimonhystrella Timm, 1961
95.Amphimonhystrella sp.
Gidng Daptonema Cobb, 1920
96.Daptonema brevisetosum Nguyen Vu Thanh & Gagarin 2009
97.Daptonema dihystera Gagarin & Thanh, 2005
98.Daptonema dolichurus Nguyen Thi Thu, Nguyen Vu Thanh &
Gagarin, 2004
99.Daptonema iners Nguyen et al., 2004
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100.Daptonema pumilus Nguyen Vu Thanh, Lai Phu Hoang &

Gagarin, 2005
101.Daptonema sp.2
102.Daptonema sp.6
103.Daptonema sp.7

Gidng Elzalia Gerlach, 1957
104.Elzalia sp.

Gidng Linhystera Juario, 1974
105. Linhystera sp.

Gidng Marisalbinema Tchesunov, 1990
106.Marisalbinema sp.

Gidng Paramonohystera Steiner, 1916
107.Paramonohystera sp.

Gidng Promonhystera Wieser, 1956
108.Promonhystera sp.

Gidng Pseudosteineria Wieser, 1956
109. Pseudosteineria sp.

Gidng Retrotheristus Lorenzen, 1977
110.Retrotheristus sp.

Gidng Scaptrella Cobb, 1917
111.Scaptrella sp.

Gidng Sphaerotheristus Timm, 1968
112.8phaerotheristus nothus Nguyen Vu Thanh & Gagarin, 2005

Gidng Stylotheristus Lorenzen, 1977
113.8tylotheristus sp.

Gidng Theristus Bastian, 1865
114. Theristus sp.

BOQ PLECTIDA Gadea, 1973

Ho Aegialoalaimidae Lorenzen, 1981

Gidng Aegialoalaimus de Man, 1907
115.Aegialoalaimus sp.1
116.Aegialoalaimus sp.2
117.Aegialoalaimus sp.3

Ho Camacolaimidae Micoletzky, 1924

Gidng Camacolaimus de Man, 1889
118.Camacolaimus sp.

Gidng Deontolaimus de Man, 1880
119.Deontolaimus zeelandicus de Man, 1880
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Hog Ceramonematidae Cobb, 1933
Gidng Ceramonema Cobb, 1920
120.Ceramonema sp.
Gidng Pselionema Cobb, 1933
121.Pselionema sp.
Ho Haliplectidae Chitwood, 1951
Gidng Haliplectus Cobb, 1913
122.Halipllectus sp.
Gidng Setoplectus Vitiello, 1971
123.Setoplectus sp.
Ho Leptolaimidae Orley, 1880
Gidng Antomicron Cobb, 1920
124.Antomicron sp.
Gidng Leptolaimus de Man, 1876
125. Leptolaimus rivalis (Gagarin & Thanh, 2007) Holovachov &
Bostrom, 2013
LOP ENOPLEA De Ley & Blaxter, 2004
BOQ ENOPLIDA Filipjev, 1929
Ho Anticomidae Filipjev, 1918
Gidng Anticoma Bastian, 1865
126.Anticoma sp.
Gidng Paranticoma Micoletzky & Kreis, 1930
127. Paranticoma sp.
Ho Enchelidiidae Filipjev, 1918
Gidng Calyptronema Marion, 1870
128.Calyptronema cobbi Wieser, 1953
Gidng Eurystomina Filipjev, 1921
129. Eurystomina ornata (Eberth, 1863) Marion, 1970
Gibng Polygastrophora de Man, 1922

130.Polygastrophora sp.
Ho Enoplidae Dujardin, 1845
Gidng Enoplus Dujardin, 1845
131.Enoplus sp.
Ho Ironidae de Man, 1876
Gidng Parironus Micoletzky, 1930
132. Parironus sp.
Gidng Thalassironus de Man, 1889
133.Thalassironus sp.
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Ho Leptosomatidae Filipjev, 1916
Gidng Barbonema Filipjev, 1927
134.Barbonema sp.
Gidng Thoracostoma Marion, 1870
135.Thoracostoma sp.
Ho Oncholaimidae Filipjev, 1916
Gidng Oncholaimellus de Man, 1890
136.0ncholaimellus sp.
Gidng Oncholaimus Dujardin, 1845
137.0ncholaimus sp.
Gidng Viscosia de Man, 1890
138.Viscosia sp.
Ho Oxystominidae Chitwood, 1935
Giong Halalaimus de Man, 1888
139.Halalaimus luticolus Timm, 1961
Gidng Oxystomina Filipjev, 1918
140.Oxystomina sp.
Ho Phanodermatidae Filipjev, 1927
Gidng Phanodermopsis Ditlevsen, 1926
141.Phanodermopsis sp.
Ho Rhabdolaimidae Chitwood, 1951
Gidng Syringolaimus de Man, 1888
142.Syringolaimus sp.
Ho Thoracostomopsidae Filipjev, 1927
Gidng Enoploides Ssaweljev, 1912
143.Enoploides sp.
Gidng Enoplolaimus de Man, 1893
144.Enoplolaimus sp.
Gidng Oxyonchus (Filipjev, 1927) De Coninck & Schuurmans Stekhoven,
1933
145.0xyonchus sp.
Gidng Thoracostomopsis Ditlevsen, 1918
146.Thoracostomopsis sp.
Ho Tripyloididae Filipjev, 1918
Gidng Tripyloides de Man, 1886
147. Tripyloides sp.
BQ MONONCHIDA Jairajpuri, 1969
Ho Mononchidae Filipjev, 1934
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Gidng Mononchus Bastian, 1865
148.Mononchus sp.

Gidng Mylonchulus Cobb, 1916
149. Mylonchulus sp.

BQ TRIPLONCHIDA Cobb, 1919
Ho Rhabdodemaniidae Filipjev, 1934

Gidng Rhabdodemania Baylis & Daubney, 1926

150.Rhabdodemania sp.

Phan tich thanh phén loai tuyén trung séng tur do tai hé sinh thai ran san
h6 & Vinh Nha Trang — Khanh Hoa ghi nhan tong cong 150 loai va dang loai
thudc 124 giong, 36 ho, phan bd trong 9 bd va 2 16p.

S6 luong loai ghi nhan dugc trong nghién ciru nay it hon so véi két qua
cua Grassi va cong sy nam 2022 tai ran san ho Maldives (173 giéng, 36 ho)
[120], nhung lai cao hon so v&i mot s6 nghién ctiru khac, nhu nghién ctru cia
An va cong sy nam 2024 sir dung si¢u ma vach eDNA tai ran san ho Bién Dong
chi ghi nhan 61 loai thudc 51 gidng va 37 ho [121]; hay nghién ctru ciia Marzo
va cong sy ndm 2024 tai ran san ho Jardines de La Reina (mién Nam Cuba) ghi
nhan 70 loai va udc tinh khoang 75 loai, trong d6 chu yéu tap trung ¢ hai ho
Desmodoridae va Chromadoridae [122]. C4u trac thanh phan chi tiét theo bo,
ho, giéng va loai duge thé hién tir Hinh 3.4 dén 3.7. Két qua cua nghién ctru tai
Vinh Nha Trang so v6i cac két qua nghién ctru khac trén thé gidi & hé sinh thai
ran san ho cho théy s6 luong loai & khu vuc kha cao,. Viéc dinh danh nhiéu
mau vat da duoc thuc hién dén cép do loai; tuy nhién, do mot s6 mau méi &
giai doan 4u tring hodc khong c6 dir liéu mé ta twong tmg trong cac tai liéu

hién hanh, cho thdy kha ning chiing 1a cic loai méi cho khoa hoc.

Vé céu trac thanh phén bo tuyén trung: nghién ctru tai hé sinh thai ran
san ho tai Vinh Nha Trang cho thay c6 9 bo tuyén tring duoc ghi nhan bao gom
Araeolaimida, Chromadorida, Desmodorida, Desmoscolecida, Enoplida,
Monhysterida, Mononchida, Plectida, Triplonchida, trong d6 s6 lwong loai ghi
nhan nhiéu nhét thudc vé bdo Monhysterida v6i 42 loai chiém ti 18 28%, tiép dén
1a bd Chromadorida v6i 30 loai chiém ti 1¢ 20%, bo Enoplida v&i 22 lodi chiém
14,67%, bd Araeolaimida vai 21 loai chiém 14%, bo Desmodorida véi 20 loai
chiém ti 1& 13,33%, bo Plectida Gadea, 1973 v&i 11 loai chiém ti 1& 7,33%, bd

Mononchida v&i 2 loai chiém ti 1& 1,33% va 2 bd Triplonchida va
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Desmoscolecida véi 1 loai mbi bo chiém ti 1¢ 0,67% (Hinh 3.4)

B9 khac Plectida
3% T /_ 704

Monhysterida
28%

Chromadorida

Desmodorida
13%

Araeolaimida
14%

Enoplida
20% 15%
Hinh 3.4. Biéu do ti I¢ phan tram cdc by tuyén tring theo sé lwong lodi tai
dia diém thu méu

Enoplida B{ khac
6,1% 2%

Desmodorida

12.70%

Chromadorida

43,27%

Araeolaimida
16,46%

Monhysterida
19,79%

Hinh 3.5. Biéu db ti 1¢ phén trim cdc bj tuyén trung theo s6 lwong cd thé tai

dia diém thu mau

Két qua phan tich thanh phan tuyén trung tai khu vuc nghién ctru cho
thiy ba b chiém uu thé vé sd luong ca thé 1a Chromadorida (43,27%),
Monbhysterida (19,79%) va Araeolaimida (16,46%). So sdnh vd1 cac nghién ctru
khac trén thé gidi, thanh phan wu thé & Vinh Nha Trang nhin chung twong déng
voi cac hé sinh thai ran san ho & nhiéu khu vuc khac nhau. Nghién cutru tai dao
nui lira Kueishan cho thay ba bo Chromadorida (39,5%), Monhysterida (33,6%)

va Desmodorida (11,1%) chiém wu thé, trong khi tai ran san ho mién Nam
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Cuba, Desmodorida va Chromadorida dugc ghi nhan 1a hai bd uu thé nhat
[122,123]. Két qua & vinh Nha Trang cho thdy su tvong dong véi xu hudng
phan b cac bo wu thé ctia tuyén tring trong cac hé sinh thai ran san hé trén thé
gio1 (Hinh 3.5).

Xyalidae
Chromadoridae
Linhomoeidae
Desmoedoridae
Comesomatidae
Cyatholaimidae
Axonclaimidae
Thoracostomopsidae
Oncholaimidae
Sphaerolaimidae
Selachinematidae
Microlaimidae
Ethmoelaimidae
Enchelidiidae
Aegialoalaimidae
Oxystominidae
Mononchidae
Leptosomatidae
Leptolaimidae
Ironidae

Haliplectidae
Ceramonematidae
Camacolaimidae
Anticomidae
Tripyloididae
Rhabdolaimidae
Rhabdodemaniidae
Phanodermatidae
Neotonchidae
Monoposthiidae
Monhysteridae
Enoplidae
Diplopeltidae
Desmoscolecidae
Cyartonematidae
Aponchiidae

S}
Q
S
B
=}
S}

6,00 8,00 10,00 12,00 14,00 16,00
Ti lé phantram
Hinh 3.6. Biéu do ti Ié phan tram cdc ho tuyén trung theo so lwong loai tai

dia diém thu mau

Vé thanh phén ho, tai ran san h6 vinh Nha Trang da ghi nhan 36 ho tuyén
trung. Trong d6, Xyalidae c6 sb loai cao nhat (13,75%), tiép dén 1a
Chromadoridae (11,88%) va Linhomoeidae (11,25%); trong khi mot s6 ho chi
chiém ty 1& rat thap (0,63%) nhu Aponchiidae, Cyartonematidae,
Desmoscolecidae, Diplopeltidae, Enoplidae, Monhysteridae, Monoposthiidae,
Neotonchidae, Phanodermatidac, Rhabdodemaniidae, Rhabdolaimidae va
Tripyloididae (Hinh 3.7). Xét theo sd luong ca thé, ba ho chiém uu thé 1a
Chromadoridae (28,86%), Comesomatidae (11,33%) va Xyalidae (11,02%)
(Hinh 3.6). So sanh vdi cac nghién ctru khéc, thanh phan cac ho wu thé tai vinh
Nha Trang nhin chung tuong dong vdi cac ran san ho trén thé gidi, dién hinh la
Marsa Alam (Bién Do, Ai Cap) v6i cac ho Chromadoridae, Cyatholaimidae va
Xyalidae, hay dao Okinawajima (Nhat Ban) vd&1  Chromadoridae,

Desmodoridae, Cyatholaimidae, Linhomoeidae va Oncholaimidae [115, 124].
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Nhu vay, Chromadoridae c¢6 xu hudng 1a ho chiém uu thé noi bat trong nhiéu

h¢ sinh thai ran san ho toan cau.

Ho khac

Ethmolaimidae Chromadoridae

Axonolaimidae

Linhomoeidae

Cyatholaimidae Comesomatidae

Desmodoridae

Xyalidae

Hinh 3.7. Biéu db ti 1¢ phén trdm cdc ho tuyén triing theo sé lwong cd thé tai

dia diém thu mau

O cép d6 loai, hai loai chiém wu thé tai khu vuc nghién ctru 1a
Dichromadora affinis Gagarin & Nguyen Vu Thanh, 2011 (17,68%) va
Ptycholaimellus brevisetosus Nguyen Vu Thanh, Nguyen Dinh Tu, Gagarin,
Tchesunov & Nguyen Thanh Hien, 2012 (6,56%), cung v61 Daptonema sp.6
(5,62%). Két qua nay cho thiy ciu trac thanh phan b, ho, gidng loai ciia quan
X4 tuyén trung tai vinh Nha Trang vira phan anh tinh déc thu cua riéng nd, vira
goi mo bang chimg so sanh hitu ich trong viéc nhan dién céc taxa vu thé c6 vai

tro sinh thai quan trong & quy mo toan cau.

Két qua cho thay sb luong loai gifta cac diém va gitta cac khu vuc nghién
ctru ¢6 su khac biét co ¥ nghia thong ké. Trong d6, dia diém D1 ¢o s lugng
loai trung binh cao nhat (41,33 loai), phan anh muc do da dang loai cao hon so
voi cac khu vue khac. Cac khu vuc CT1, CT2, D2 va L2 ¢6 s6 lugng loai trung
binh tuong d6i dong déu, dao dong quanh 37 loai. Riéng L1 c6 sb lugng loai
trung binh thap nhat (24 loai).
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Hinh 3.8. S6 lwong lodi tuyén triing ciia 18 mdu nghién ciru

Bing 3.4. S6 lwong lodi tuyén triing tai cdc khu viee nghién civu

Pia diém | Miu | S6 luong loai Trung binh

CTl1.1 38

CT1 CT1.2 37 37.33
CT1.3 37
CT2.1 32

CT2 CT2.2 42 37.00
CT2.3 37
bl.1 53

bl b1.2 31 41.33
bl1.3 40
b2.1 37

b2 b2.2 31 37.33
b2.3 44
LI1.1 31

L1 L1.2 20 24.00
L1.3 21
L2.1 33

L2 L2.2 55 37.67
L2.3 25

Su khac biét nay cho thay diéu kién sinh thai gitta cac khu vuc khong
hoan toan dong nhat. Tuy nhién, can luu ¥y ring sd lugng loai cao khong nhat

thiét dong nghia voi moi truong séng 6n dinh hodc chat luong tot, cling nhur s6
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luong loai thip khong nhét thiét phan anh sy suy thoai moi trudng. Trong pham
vi nghién ctru nay, chua cé phan tich dinh luong vé mdi twong quan giita da
dang loai va cac yéu té moi trudong (nhu dic diém tram tich, do min, 6 nhiém
hitu co hay muc d6 bién dong sinh canh). Do d6, cac nhan dinh vé nguyén nhan
tiém an chi mang tinh goi ¥, can dugc kiém chimg thém bing cic nghién ctru

chuyén sau hon (Hinh 3.8 va Bang 3.4)

3.1.5 Cau tric giéi tinh ciia quin x4 tuyén trung song tu do ¢ hé sinh
thai ran san hé tai Vinh Nha Trang, tinh Khanh Hoa

Phan tich cdu trac gidi tinh cia 18 méu thudc 6 vi tri cia 3 ving (dém,
16i va chuyén tiép) ¢ hé sinh thai ran san hd ¢ Vinh Nha Trang cho thiy au
tring chiém ty 18 16n nhat ¢ da sé cac diém dao dong tir 31,95% dén 70,85%,
chi ¢6 duy nhat vi tri L2 c6 ti 1é 4u tring nho hon ti 1& ¢4 thé duc va cai. Xét vé
ti 1& c4 thé dyc (ti 1é dao dong tir 18,55% dén 32,81%) va cai (ti 1é dao dong tir
10,60% dén 35,25%), c6 thé thay duoc ¢ 6 diém thu mau c6 5/6 diém ti 18 ca
thé duc nhiéu hon ti 18 ca thé cai ngoai trir vi tri L2 (Hinh 3.9).
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Hinh 3.9. Ciu triic gidi tinh qudn xa tuyén triing tai cdc diém thu méu

Phén tich ti 1& giéi tinh theo timg ving (dém, 151, chuyén tiép) c6 duoc ti
1¢ 4u trung ludn cao hon ti 18 ca thé duc va ca thé cai va dao dong tir 39,62%
dén 59,99% va ti 1& ca thé duc (dao dong tir 22,60% dén 31,18%) ludn cao hon
ti 1& ca thé cai (dao dong tir 13,33% dén 29,20%) (Hinh 3.10).
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Xét theo ting ving, au trung ludn chiém wu thé so véi ca thé duc va cai,
dao dong tir 39,62% dén 59,99%. Ti 1¢ cé thé duc (22,60%—31,18%) ciing on
dinh & muc cao hon so vaéi cai (13,33%-29,20%) trong ca ba vung (Hinh 3.8).
Két qua ndy tuong dong voi nghién ciru ciia Liu va cong sy nam 2015 tai phia
Bic Bién Dong [126] & diém ti 18 4u trung cao hon trudng thanh, nhung khéc

biét & chd ti 1& ca thé duc tai Vinh Nha Trang cao hon ca thé cai.
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Hinh 3.10. Biéu dé ciu triic gidi tinh quén xa tuyén tring 3 viing thu miu

Ti 1é 4u tring cao phan anh tiém nang tai sinh quan thé manh mé va kha
ning thich nghi nhanh véi bién d6i moi truong, dic biét trong diéu kién giau
dinh dudng hoic sau giai doan phuc hoi sau xao tron. Ti 1é duc cao hon cai cho
thay ca thé duc c6 thé dong vai trd quan trong hon trong qua trinh sinh san va

duy tri quan thé tuyén tring ¢ khu vuc nghién ciru.

3.1.6. Pa dang sinh hoc ciia tuyén tring song tw do & hé sinh thai ran
san ho tai Vinh Nha Trang, tinh Khanh Hoa

Két qua chi tiét duoc trinh bay trong Bang 3.5 va Hinh 3.11 cho thiy su
khac biét vé mirc d da dang sinh hoc ctia quan tuyén tring séng tu do giira cac
diém thu méu va gitra ba ving nghién ctru (16i, dém va chuyén tiép). Nhin
chung, chi sb da dang sinh hoc c6 su bién dong dang ké giira cac diém. S6 luong
loai dao dong tir 25,67 (L1) dén 43,67 (L2). Chi s6 Margalef (d) ting tir 3,62
(L1) d&én 6,71 (L2). Trong khi d6, chi sd can bang J* khong ghi nhan sy khac

biét c6 y nghia théng ké giira ba ving (151, dém va chuyén tiép).



Bing 3.5. Cic chi sé da dang vé sé lwong lodi (S), sé lwong cd thé (N), chi so
Margalef (d), chi sé Shannon-Wiener (H’) va chi so céin bt%ng J’)

Piém Cic chi s6 da dang
thu mau S N d J' H'(loge)

CTI1.1 38 420 6,126 0,839 3,051
CT1.2 37 630 5,585 0,854 3,085
CT1.3 37 413 5,977 0,898 3,242
Trung

binh 37,33+0,44 | 487,67£94,89 | 5,90+0,21 0,86+0,02 | 3,13+0,08
+sai 50

CT2.1 32 530 4,942 0,853 2,955
CT2.2 42 300 7,188 0,78 2,915
CT2.3 37 353 6,137 0,862 3,111
Trung

binh 37+£3,33 | 394,33+90,44 | 6,09+0,77 0,83+0,03 | 2,99+0,08
+sai 50

bl.1 58 314 9,914 0,865 3,512

D1.2 31 166 5,869 0,817 2,807

b1.3 40 328 6,732 0,853 3,145
Trung

binh 43+10 269,33+68,89 | 7,51+1,61 0,85+0,02 | 3,16+0,24
+sai 50

b2.1 37 342 6,17 0,829 2,993

b2.2 31 256 5,41 0,88 3,021

b2.3 45 304 7,696 0,88 3,351
Trung

binh 37,67+4,89 | 300,67+£29,78 | 6,43+0,85 0,86+0,02 | 3,12+0,15
+sai 50

LI1.1 31 820 4,471 0,636 2,185

L1.2 20 1102 2,712 0,634 1,898

L1.3 26 880 3,687 0,715 2,329
Trung

binh 25,67+3,78 934+112 3,62+0,61 0,67+0,04 | 2,14+0,16
+sai 50

L2.1 39 510 6,095 0,873 3,197

L2.2 62 608 9,516 0,915 3,776

L2.3 30 600 4,533 0,785 2,672
Trung

binh | 43,67+12,22 | 572,67+41,78 | 6,72+1,87 0,86+0,05 | 3,22+0,37
+sai sO
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Hinh 3.11. Biéu dé cdc chi sé Margalef (d), chi sé cin bing (J°) va

Shannon-Wiener (H) tai cac diém thu mau

Chi s6 da dang loai Shannon-Wiener (H*) 1a mot trong cac chi s6 quan
trong nhat trong quan x3 sinh vat. Hé s6 da dang sinh hoc cao khi s luong loai
16n va vé6i s6 luong ca thé ting loai thuong khong nhiéu trong diéu kién méi
truong thuan loi, déng déu. Nguoc lai trong diéu kién moi truong khic nghiét
hoac khong déng nhat, sd luong ca thé mot vai loai ¢6 kha nang thich nghi hon
s& tang dot bién trong khi cac loai khac bién mat hodc c6 s6 lugng rat it. Theo
nghién ctru quén xa tuyén trung tai hé sinh thai ran san hé thuoc Vinh Nha
Trang cho thdy chi s Shannon-Wiener (H) dao dong tir 2,14 (L1) dén 3,21
L2). Dya trén cac chi sb da dang trong Bang 3.2, co thé nhan théy sur khac biét
0 rét gitra cac khu vuc khao sat. Khu vuc CT1 va B2 thé hién ciu tric quﬁn xa
6n dinh véi s6 loai trung binh khoang 37-38, chi s6 Shannon (H’) dao dong
quanh 3,1 va chi s6 dong déu (J°) cao (>0,85), phan anh sy phan b ca thé can
béng, khong c6 loai nao chiém uu thé vuot troi. Nguoc lai, khu vuc CT2 tuy c6
s6 loai twong tu nhung mirc 46 dong déu thap hon (J° = 0,83), cho thay su chénh

léch vé s0 lugng ca thé gitra cac loai.

Tai khu vuc D1, tinh di hgp ndi ving thé hién rd vé&i su khac biét 16n

giita cac diém thu mau: c6 diém giau loai va da dang cao (S =58, H’ = 3,51),



55

nhung ciing c6 diém nghéo loai va kém da dang (S = 31, H’ = 2.81). Pic biét,
khu vyuc L1 13 noi nghéo loai nhét (S = 20-31, H’ = 2,14), mic du mat d6 ca
thé (N) rat cao, cho thdy quan x4 bi chi phéi boi mot vai loai wu thé, dan dén
sy mat can bﬁng sinh théi. Trai lai, khu vuc L2 ndi bat nhit vai sd loai phong
pht (S ¢6 thé dat 62), mirc ddng déu cao (J* = 0,86) va chi s Shannon 16n nhét
(H’ trung binh = 3,22), phan anh mot quan x da dang, can bang va c6 diéu kién
moi trudng thuan loi. Tl cac chi s6 da dang, c6 thé thay rang L2 14 khu vuc da
dang va 6n dinh nhét; L1 cho théy cac du hiéu x40 tron; CT1 va D2 ¢ thé duy
tri trang thai tuong ddi can bﬁng; trong khi D1 thé hién du hiéu bién dong nodi
ving dang ké. Tuy nhién, nhan dinh nay can dugc kiém ching thém bang cac
phan tich thong ké va danh gia méi twong quan voi cac yéu té mdi truong.
3.2. NGHIEN CUU PAC PIEM CAU TRUC QUAN XA TUYEN TRUNG
SONG TU DO TRONG MOI TUONG QUAN VOI NHUNG THAY POI
CUA MOI TRUONG O HE SINH THAI RAN SAN HO TAI VINH NHA
TRANG, TINH KHANH HOA

3.2.3. Thay doi trong cau tric quz‘”ln xa tuyén trung séng tu do ¢ hé
sinh thai ran san ho tai Vinh Nha Trang, tinh Khanh Hoa

Group average

Transform: Square root
Resemblance: S17 Bray Curtis similarity
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Hinh 3.12. Biéu d6 Cluster biéu thi dp twong dong trong cdu triic quin xa

tuyén tring séng tw do giiva cdc diém khdc nhau tai khu vwe nghién ciru
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Hinh 3.13. Biéu dé MDS biéu thi dj twong dong trong cdu triic quin xd

tuyén tring séng tw do tai cdc dia diém nghién

Do twong ddng trong thanh phan loai tuyén tring giira cac khu vuc khao
sat (18i, dém va chuyén tiép) cling nhu giira cac diém thu mau duogc thé hién
thong qua phan tich Cluster va biéu d6 MDS (Hinh 3.12, Hinh 3.13). Két qua
phan cum dua trén chi sé Bray—Curtis cho thdy sy phan tach rd rét giita cac
nhém mau. Cu thé, cac mau thudc khu vue L1 va L2 hinh thanh mot cum riéng
biét voi mirc twong ddng ndi nhom khoang 60—65%, phan anh sy khac biét dang
ké vé ciu tric qu?m xa so vai cac khu vuc con lai. Nguoc lai, cac mau tai CT1,
CT2 va B2 c6 xu hudng tip hop thanh mdt cum véi do twong dong 60—70%,
cho thay sy chia sé nhiéu dic diém sinh thai va ciu tric loai twong d6i dong
nhét. Khu vuc D1 thé hién tinh di hop nd1 vung: mot s6 mau gﬁn cum CT-D2,
trong khi mdt s6 khéc tach biét, phan anh sy khong déng nhat vé diéu kién moi
truong hodc ap luc sinh théi tai diém nay. Cac quan x4 tuyén trung thuong thé
hién sy nhay cam cao v6i nhimng bién do6i rat nho cia diéu kién vi moi trudng.
Ngay ca trong pham vi hep chi vai mét vudng, thanh phan loai c6 thé khac biét
r0 rét, phan anh su di thé cua nén day, nguén thire an va mic d6 6n dinh cua
trAm tich. Sy khac nhau vé kich thudc hat, ham lugng chét hitu co, vun san hod
hay sy hién di¢n cua tham tdo tao nén cac “4 sinh canh nho” quyét dinh su vu

thé ctia nhitng nhém chirc ning khac nhau. Quan x4 tuyén tring khong chi phan
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héa theo chiéu ngang ctia bé mit ddy ma con phan tang theo chiéu siu trim
tich, cho théy vai tro quan trong ctia vi moi truong trong viéc dinh hinh cAu tric
cong dong [5],[54]. Chinh vi vay, chi can nhitng thay d6i nho trong oxy, do duc
hay dinh dudng déu nhanh chéng dugc phan anh qua su bién dong vé mat do,
thanh phan va da dang loai, khién tuyén trung trd thanh nhom chi thi sinh hoc

hitu hiéu cho bién dong moéi trudng & quy md vi mé [122].

Nhin chung, két qua phan tich cho thdy ciu trac quan x4 tuyén tring tai
cac ran san ho Vinh Nha Trang c6 thé chia thanh hai nhom chinh: (i) nhém
vung 161 (L1, L2) dic trung voi su khic biét rd rét vé thanh phan loai, va (ii)
nhom ving chuyén tiép-dém. Su phan tach nay nhiéu kha nang lién quan dén
dic trung sinh canh khac nhau gitta ving 18i so véi viing dém va chuyén tiép,
d6ng thoi goi ¥ rang khu vue B1 ¢6 thé chiu tac dong cta cac yéu té moi truong

bat 6n dinh, dan dén su phan hoa nd1 vung.

Phén tich PERMANOVA cho thiy thanh phan loai khac biét c6 ¥ nghia
thong ké giita cac dia diém thu mau (Pseudo-F = 2.86, p = 0.001). Yéu t6 “dia
diém” giai thich mot phan dang ké bién thién trong cau tric quan xa (SS =
21,538 trén tong 39,629, tirc khoang 54%). Tuy nhién, bién thién trong ndi bo
dia diém van chiém ty 1& cao (46%), cho thay ngoai yéu t6 khéng gian, con
nhiéu yéu t6 moi truong khac anh huong dén sy phan bd loai. Két qua phan tich
pairwise PERMANOVA chi ra rang thanh phan loai tai cac diém CT khac biét
10 rét so vi cac diém L (CT1-L1,CT1-L2,CT2-L1, CT2-L2,p <0.05). Ngoai
ra, diém D2 cling khac bi¢t dang ké so v&i cac diém L. Nguoc lai, sy khac biét
giita CT1-CT2, P1-D2 va L1-L2 khong c6 y nghia thong ké. Phan tich do
twong déng trung binh cho thdy quan xa tai CT2 (62.8%) va L1 (54.1%) c6 tinh
d6ng nhat cao nhat trong nhom, trong khi P1 (32.1%) va L2 (35.3%) bién dong
manh hon. Sy twong dong gitta nhom CT va D khé cao (41-46%), trong khi
gitrta CT/D véi L chi dat 17-29%, kh'fmg dinh sy phan hdéa manh mé cua qu?m

xa gifta cdc cum dia di€m nay.

Phan tich so sanh Permanova gitra 3 khu vuc B, CT, L cho théy su khac
biét rd rét trong cau tric quan xa tuyén trung gitra cac khu vuc khao sat. Khong
ghi nhan khac biét dang ké giita CT va D (t = 0.88, P = 0.731). Nguoc lai, ca
hai cap CT—L (t=2.16, P =0.003) va D — L (t=2.04, P = 0.002) déu thé hién

su sai khac c6 y nghia thong ké. Phan tich mirc d6 twong ddng trung binh noi
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b cho thiy CT (49.3%) va B (38.7%) c6 ciu tric quan x4 tuong ddi dong nhat,
trong khi L ¢6 mirc twong dong nodi bd thap hon (35.9%).

Pang cht y, mirc twong dong trung binh gitra L va cac khu vuc khac rat
thap (CT — L: 24.6%; D — L: 20.6%), phan 4nh sy phan héa manh mé ctia khu
vuc nay so voi phﬁn con lai. Nhu vay, khu vuc L dong vai tro chinh tao nén su
khac biét tong thé vé cau truc quan x4 tuyén trung gitra cac khu vue khao sat
do khu vuc vung 16i 1a noi dang dugc bao vé cho su phuc hoi san ho sau su
kién tay tring va cac yéu té khach quan nhu hoat dong du lich va danh bat trai
phép gy chét hang loat, nén day 13 noi co cdu triic nén day thuong cé tinh
khong déng nhat, tao diéu kién thuin lgi cho sy xut hién déng thoi nhiéu kiéu
hinh tuyén tring khac nhau, diéu nay phu hop véi nghién ctru cia Armenteros
& Ruiz-Abierno (2015) [76] khi noi vé tinh chit nén day & khu vyc ran san ho
va co bién.

3.2.4. Su phén b6 vé thanh phan loai wu thé trong cic quan xa tuyén
triung song tw do ciia cac khu vure khac nhau & hé sinh thai ran san hé tai
Vinh Nha Trang, tinh Khanh Hoa.

Dit liéu tir biéu d6 bubble plot cho thiy ca Dichromadora affinis va
Ptycholaimellus brevisetosus déu c6 su phan bd uu thé rd rét tai nhom diém L1
va L2, thé hién qua kich thudc bong bong 16n tuong img véi mat do cao. Trong
d6, Dichromadora affinis hau nhu chi tip trung ¢ cac diém L, v6i mat do rat
cao va it xuat hién & cac diém khac, phan anh dic tinh phan bd hep va chon loc
moi trudng. Nguoc lai, Ptycholaimellus brevisetosus ngoai su uu thé tai nhom
diém L van hién dién rai ric v6i mat do thap & mot sé diém khac, cho thay
pham vi phan bd rong hon. Su khac biét nay cé thé thay rang tai ving 13i c6
nhirng diéu kién sinh thai dic thu, thuan loi cho su phat trién cua cac loai tuyén
trung trén. Ngoai ra loai Daptonema sp.6 ciing 13 loai chiém wu thé tha 3 tinh
theo s luong ca thé & khu vuc nghién ctru tuy nhién biéu d6 bubble plot cho
thiy Daptonema sp.6 phan bd v6i mat d6 cao nhét tai cac tram CT1, CT2 va
D2, thé hién vai trd vu thé rd rét & khu vuc nay. Tai nhom L1, loai cling xuat
hién v&1 mat dg 16n, trong khi & L2 va mot s6 tram khac, mat do chi & murc thép
hodc rai rac (Hinh 3.14)



59

Transform: Square root
Resemblance: S17 Bray Curtis similarity

2D sne_sgz 11 || Dichromadora affinis
® 5o
2

®-
e @

o )
500

[Transform: Square root
Resemblance: $17 Bray Curis similarity

20 swess: 011 || Plycholaimelius brevisetosus
@ »
@
@ @ -
W
ae
L) be ct. 140
T
® ®-
® e .
°®

Transform: Square root
Resemblance: $17 Bray Curtis similarity

20 Strf;s, 11 || Daptonema sp.6
o 10

@ -

e @
2 9 . 9 .100

Hinh 3.14. Ba lodi chiém wu thé cao nhit trong tong sé cd thé thu dwoc tai

D1

cdc khu vwe nghién ciru

So sanh vé&i cac nghién ctru vé quan x3 tuyén trung trén thé gidi co thé
thay thay cac quan x4 tuyén trung & ran san ho thuong duoc chi phdi béi mot
s6 ho va giéng uu thé c6 kha ning thich nghi cao véi diéu kién nén day phuc
tap va giau carbonate. Trong d6, Chromadoridae 12 nhom phd bién nhat, véi
cac gidng nhu Dichromadora va Chromadora thudng chiém wu thé tai nhiéu
ran & An Do Duong va Caribe [82], [127]. Ho Desmodoridae cling dugc ghi
nhan rong rai, dac biét voi Spirinia va Metachromadora, thuong xuét hién &

nén day giau muin hitu co tir san ho chét [83]. Cyatholaimidae, voi cac dai dién
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nhu Cyatholaimus va Paracyatholaimus, 13 nhom uu thé trong nhiéu ran san
hoé cat san ho [84]. Ngoai ra, Xyalidae (Daptonema, Theristus) va
Linhomoeidae (Terschellingia) thuong phat trién manh & cac vi méi truong
giau bun hoac vung triéu ven ran [124]. Mot s6 nhom dic tha khac nhu
Oncholaimidae (Oncholaimus) va Epsilonematidae con dugc coi la chi thi cho
cac vi sinh canh dic biét trong cAu trGc ran. Nhin chung, cac nghién cuu tur
Caribe, An Do Duong dén Thai Binh Duong déu cho thay su lap lai ciia cac
nhom uu thé nay, phan anh tinh 6n dinh sinh thai va vai trd quan trong cta
chung trong duy tri cdu trac cong ddng PVKXSTB & hé sinh thai ran san ho.
Két hop v&i nghién ctru tai khu vue Vinh Nha Trang va cac nghién ctru trén thé
gidi co thé thay duoc cac loai thudc gidng Dichromadora 13 nhiing loai phd
bién nhét trong quan x4 tuyén tring & ran san . Cac loai thudc giébng Daptonema
va Terschellingia thuong xuat hién ¢ ving ven ran. Day ciing 13 hai giéng c6
pham vi phan bé rat rong tai nhiéu sinh canh bién khac nhau, dic biét uu thé ¢

nhitng khu vuc c6 nén day hat trung binh dén min va giau chat hitu co.

Nguoc lai v6i cac loai phan bo rong, mot s loai chi chiém wu thé ¢
nhimg khu vyuc nhat dinh va c6 thé hoan toan vang mit & khu vyc khac. Chang
han, Paracanthonchus brevicaudatus va Terschellingia sp.2 c6 sb lugng ca thé
gan tuong duong nhau trong toan bo mau phan tich (1an lugt 428 va 426 ca
thé). Tuy nhién, Terschellingia sp.2 ¢4 pham vi phan bd rong hon, dugc ghi
nhén & tat ca 18 diém thu mau, trong khi P. brevicaudatus hién dién tai 12/18
diém, tap trung nhiéu nhat & khu vuc L1. Pang chu ¥, ngay trong cing mot
diém L1, sy xuét hién cua loai nay ciing khong dong déu giira cac 1an lap. Két
qua nay cho thay su khac biét dang ké vé tinh chuyén biét sinh canh giita hai
loai. Trong khi Terschellingia sp.2 c6 kha nang thich nghi cao, phan bd rong
rdi ¢ nhiéu dang nén day khac nhau, thi P. brevicaudatus lai c6 xu huéng wa
thich nhitng diéu kién méi truong dic thu, dién hinh 13 nén day & ving 16i. Su
khac biét gitta cac 1an lip tai L1 phan anh tinh khong dong nhat vi mé cua nén
day ran san ho, noi diéu kién méi truong c6 thé thay d6i manh ngay trong pham
vi vai mét vudng, din dén su phan bo loai mang tinh kham (patchy distribution).
Tuy nhién khi xét vé loai wu thé timg khu vuc thi ¢6 su thay d6i so véi loai uu
thé tinh trén téng s6 c4 thé thu duoc tai khu vuc nghién ctru tai Vinh Nha Trang
cu thé nhu sau (Hinh 3.15)
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Hinh 3.15. Sw khdc nhau trong phén bé ciia cdc loai chiém wu tai cdc khu

vue nghién ciru

Tai ving chuyén tiép (CT), két qua phan tich SIMPER cho thdy murc d6
tuong doéng vé thanh phan loai ¢ ving chuyén tiép 1a 55,85%, trong d6 loai
Daptonema sp.6 c6 mat do trung binh 6,39 va dong gop 9,18% vao su tuong
ddng chung cua quan xi. Gia tri Sim/SD = 11,16 cho thidy mutc do dong gop
ctia loai nay rat on dinh giira cac mau, nghia 1 nd 1a mot loai quan trong va dic
trung trong cau triic quan x4 tuyén tring & khu vuc nghién ciru (Hinh 3.16)

Tai vung dém: Phén tich SIMPER cho thay dugc mirc d6 twong dong vé
thanh phan loai & ving chuyén tiép 1a 55,85%, phan 4nh su dong nhat twong

d6i gifta cac mAu trong nhoém. Trong 06, loai Terschellingia sp.2 c6 mat do
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trung binh 5,02 va dong gop 9,76% vao tong sy twong dong, véi gia tri Sim/SD
= 3,09 cho thay su dong gop cua loai nay kha 6n dinh giira cac mau. Két qua
nay chi ra rang Terschellingia sp.2 13 mot trong nhitng loai chu chdt dinh hinh
cAu triic quan x4 tuyén tring ¢ khu vuc ving dém (Hinh 3.17)

Transform: Square root
Resemblance: S17 Bray Curtis similarity
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Hinh 3.16. Loai wu thé tai vung chuyén tiép tai cdc khu vue nghién cuu
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Hinh 3.17. Loai wu thé tai viing dém tai cdc khu vwe nghién ciru

Phén tich SIMPER cho ving 15i cho thay murc do tuong dong trung binh
giita cac mau dat 39,16%, phan anh sy déng nhat & mirc trung binh trong cu
tric quan xa. Trong d0, loai Dichromadora affinis c6 mat do trung binh 12,87
cé thé va dong gop 18,27% vao tong sy twong dong. Tuy gia tri Sim/SD = 1,29
cho thiy su on dinh trong mirc déng gop cua loai nay khong qua cao, nhung

két qua van khang dinh Dichromadora affinis 13 mot loai chu chdt, giit vai tro
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quan trong trong viéc dinh hinh c4u trac quan xa tuyén trung & vung 151, ving
dang dugc bao v¢ trudc cac hoat dong du lich va danh bat (Hinh 3.18)

Transform: Square root
Resemblance: S17 Bray Curtis similarity
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Hinh 3.18. Loai wu thé tai khu vwc viing 16i tai cdc khu viee nghién

3.3.BUOGC PAU SUDUNG TUYEN TRUNG PANH GIA CHAT LUQONG
THUY VUC O HE SINH THAI RAN SAN HO TAI VINH NHA TRANG,
TINH KHANH HOA

3.3.1. Phin tich PCA vé méi quan hé giira cac yéu t6 méi trudong véi
s khac biét ciia cdu triic cac quan xa tuyén tring bién song tw do giira cac

khu vire thu méu

4 Khu viee
L

v b
cT

P06 dan dién @ms)
L1

bR duc (@b ao (o) B8 gl hat a0

I
i
0
PC1

Hinh 3.19. Phén tich thanh phan chinh (PCA) cdc bién méi truwong tai cdc
diém khdo sdt ¢ Vinh Nha Trang
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Phén tich PCA cho thdy truc chinh thir nhat (PC1) giai thich 38,8% tong
bién thién, cht yéu chiu anh hudng di 1ap gitta pH (0,516) va d6 man (0,292)
so voi DO (-0,515) va do duc (-0,441). Pay c6 thé duge coi 1a gradient chat
lwgng nudc, trong d6 pH cao va min cao twong phan véi diéu kién DO thap va
nude duc. Truc PC2, chiém 29,4% bién thién, phan anh su bién doi do nhiét do
(-0,484), d6 man (-0,437) va trung binh hat (-0,412) theo chiéu am, ddi lap véi
d6 dan dién (0,322). Nhu vay, PC2 dai dién cho gradient min — nhiét d6 — hat
tram tich so voi méi trudng dan dién cao. Truc PC3 (19,6%) duoc chi phdi boi
d6 dan dién (0,654) va nhiét d6 (0,521), két hop mot phan voi kich thude hat
(0,288). Ba truc dau tién giai thich t&i 87,9% bién thién, cho thiy PCA di nam
bat phan 16n tin hiéu moi trudng c6 thé anh hudng dén cau tric quan xa tuyén

trung.

Biéu dd diém PCA cho thiy sy phan tach rd rét gitta cac nhom dia diém.
Cac mau L (L1) ¢o gia tri PC1 dwong cao, nam gan véi pH va d6 man, trong
khi nhém CT (CT1, CT2) lai 1éch manh vé phia 4m ctia PC1, lién quan dén DO
cao hon va do duc 16n hon. Nhém L2 phan bd 1éch vé phia duong cua PC2,
phan 4nh anh hudng ctia nhiét do thap va hat nho hon, trong khi nhom D1 ndm
vé phia am cua PC2, gén voi diéu kién nhiét d6 va do man cao hon. Nhom D2
phan bd gan trung tAm nhung c6 xu hudng gin véi PC4, thé hién su da dang
trong diéu kién vi mé. Piéu nay cho thay cac yéu td pH, d6 min va DO 1a nhiing
bién s6 moi truong chu dao phan héa khong gian cac dia diém, qua d6 dinh
hinh khéac biét vé quan x4 tuyén tring (Xem hinh 3.19)

3.3.2. Phan tich BEST vé moi quan hé¢ giira cac yéu to méi truong
v6i sw khac biét ciia cAu triic cac quan x4 tuyén trung bién song tw do giira

cac khu vuc thu mau

Két qua phan tich BEST (Euclidean distance) cho méi twong quan giita
cac yéu t6 vo co cia moi trudng (trim tich) va cau tric quan x4 tuyén trung tai
cac khu vuc nghién ctru (Bang 3.6). Két qua phan tich BEST cho théy t6 hop
“kich thudc hat trung binh” va “dd duc” 14 bd bién giai thich tot nhat cho su
bién d6i cau tric quan x4 tuyén tring, v6i hé s twong quan cao nhét p = 0,721
(p <0,01). Ngoai ra, cac to hop bién c6 bo sung thém “d6 din dién” hoic “nhiét
d6” (p = 0,679) ciing cho thdy mirc twong quan cao, mic du khéng vuot troi so

v6i cap hat — duc. Diéu nay cing cd gia thuyét rang dic tinh vat Iy cua nén day
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(hat) két hop vé6i diéu kién cot nudce (duc) dong vai trd chi phdi trong viée dinh
hinh phan bd quan xi tuyén tring, trong khi cac yéu td hoa hoc nhu d6 min,
pH hay DO c¢6 vai tro thir yéu.

Bing 3.6. Két qud phin tich BEST (Euclidean distance) cho méi twong quan
giita cdc yéu t6 vé co clia méi truwong (tram tich) va céu triic quan xa tuyén

trung tai cdac khu vuc nghién ciru

So bién H¢ s0 twong quan Két qua
2 0.721 4,6
3 0.679 4-6
4 0.679 4-7
4 0.661 1,4-6
4 0.659 3-6
3 0.651 2,4.6
2 0.642 4,5
5 0.633 2,4-7
2 0.629 5,6
4 0.625 2,4-6
Chi s6 Global R =0.721 P = 1%

(Trong d6: Bién 1 — dg man, bién 2 — DO, bién 3 — pH, bién 4 — trung binh hat
dé, bién 5 — do dan dién, bién 6 — dé duc, bién 7 — nhiét do)

Vé mit sinh thai hoc, su nhay cam cua tuyén trung voi kich thudce hat
phan anh mdi lién hé truc tiép giira cau tric tram tich va kha niang song sot, di
chuyén, chién lugc kiém an cua chung. Pong thoi, dd duc 13 chi thi cho ham
luong vt chat lo ling va hitu co, von anh huong dén ngudn thirc dn cta nhiéu
nhom tuyén trung (vi khuan, mun ba). Sy két hop nay cho thiy tuyén tring
khong chi phan tmg véi chéat lugng nude ma con bi chi phdi manh mé boi diéu

kién vat Iy — co hoc cia moi trudng song.

So sanh két qua PCA va BEST cho thay nhiing géc nhin bd sung vé méi
quan hé giira méi trudng va quan xi tuyén trung. Phan tich PCA chi ra rang cac
truc bién thién chinh cta méi trudng chu yéu duoc chi phédi boi cac yéu t hoa
hoc nhu pH, do man va DO (PC1), cung v&i gradient nhiét do va do dan dién
(PC2). Biéu nay phan anh sy phan tang héa hoc va vat 1y trong mdi trudng, von
anh huong dén diéu kién séng tong thé cua tuyén trung. Tuy nhién, két qua

BEST lai cho thay su tuong quan cao nhat gitta cau tric quan xa va to hop cac



66

yéu td vat 1y — co hoc, dac biét 1a kich thudc hat trung binh va d§ duc (p =
0,721, p < 0,01). Nhu vay, trong khi PCA nhan manh vai tro cua cac gradient
hoa hoc trong viéc phan tach mau, thi BEST khang dinh rang dic tinh nén day
va d6 duc mdi 1a nhan tb gidi thich tdt nhat sy khac biét vé ciu tric quﬁn Xa
tuyén tring. Su khac biét nay ¢ ¥ nghia sinh thai quan trong: tuyén tring tuy
phan tng voi thay doi hoa hoc trong nudc nhung su phin bd va cu trac cua
ching duoc quyét dinh manh mé hon béi tinh chat vat 1y ciia nén day va diéu
kién dinh dudng lién quan dén d6 duc. Két qua nay cho thay can két hop ca hai
cach tiép can — PCA dé nhén dién gradient moi truong tong thé va BEST dé
xéac dinh cac bién moi trudng c6 anh hudng tryc tiép — nham hiéu rd hon co ché

chi phéi phan bo tuyén trung trong hé sinh thai ven bién.

3.3.3. Panh gia hién trang moi trwomg nudc tai khu vue Vinh Nha
Trang sir dung chi s6 mdi truong W va duwong cong ABC.

Két qua phan tich ABC két hop véi chi sé W tai cac ving khao sat cho
thay muc d6 6n dinh quan xa tuyén tring c6 sy khac biét gitta cac tram (Hinh
3.20-3.25). Theo 1y thuyét ABC, khi dudng cong sinh khdi nam trén duong
cong sO luong lodi, quan xi dugc xem 14 6n dinh; khi hai dudng cong giao
nhau, qur?m x4 ¢ dau hiéu x40 tron; con truong hop duong cong sinh khdi ndm
du6i dudng cong s6 luong loai phan anh sy x4o tron manh.Tai cac tram ving
chuyén tiép (CT), hau hét duong cong sinh khdi déu nam trén duong cong sb
luong loai, phan anh trang thai twong ddi 6n dinh. Mtic 6n dinh ting dan tir
CT1.1 (W =0,062) dén CT1.3 (W = 0,131); trong khi CT2.2 (W = 0,08) kém
6n dinh hon so véi CT2.1 (W =0,15) va CT2.3 (W =0,139).

O cac tram ving dém (D), su phan hoa 13 rét hon. B1.2 (W = 0,054) thé
hién d4u hiéu x4o tron, trong khi P1.1 (W = 0,186) 6n dinh nhét; P1.3 (W =
0,119) & muc trung gian. O cum D2, cac tram déu c6 quan x3 6n dinh nhung
dao dong tir thap (2.1, W = 0,06) dén cao (P2.2, W = 0,115). Tai cac tram
vung 16i (L), sy bién dong manh hon. L1.1 (W = 0,064) va L1.2 (W = 0,066)
chi & muc on dinh nhe, trong khi L1.3 (W =—0,004) cho thiy sy giao nhau giita
hai duong cong, phan anh trang thai x4o tron. Nguogc lai, L2.1 (W =0,319) va
dic biét L2.2 (W = 0,378) thé hién mirc 6n dinh rat cao, vuot trdi so véi cac
tram khac; L.2.3 (W =0,101) & muc trung binh.
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Hinh 3.21. Puong cong ABC tai diém CT2 tai Vinh Nha Trang, Khanh Hoa



69

1.1
100— ' Abundance
¥ Biomass
80+
v
s V'
s b 4
g L 4
c v
2 80| v
E =4
a . 4
o W =0.186
= ¥
T 40 o
E = 4
5 :
&}
20w
0+ I I o | I I b |
1 10 100
Species rank
1.2
100+ Abundance
w Biomass
Y"
80 v
# R
3 ¥
g b 4
= ‘f‘
§ 60 Y
o W =0.054
= v
E
E ¥
3 -
O v
40—+ g
¥
20-L ) ) o ) ) ) o o
t t t T t t t L —
1 10 100
Species rank
1.3
100 Abundance
v Biomass
80+ Y"
- .v'
[ b
£ 80 v
[ ," W=0.119
g 40 o
E B
3 .
20y
0 . — ‘ . —
1 10 100
Species rank

Hinh 3.22. Puong cong ABC tai diém P1.3 Vinh Nha Trang, Khinh Hoa



70

D21
100+ Abundance
v Biomass
80+ = o
v
= .v"
v
g g0 P
% P 4
2 .
0 . W =0.06
B 40 o~
=]
:
IS} ¥
20+, -
&
0 ) L . ) —
1 10 100
Species rank
D22
100+ Abundance
'M ¥ Biomass
"'
h 4
80+ v
= "'
k) b
2 b 4
£ 80 v
g "l
a . —
2 ¥ W=0.115
3 % v
5] N
20——'.
0 ) L . ) —
1 10 100
Species rank
D2.3
100 Abundance
¥ Biomass
80+
vV
=2 v‘
v
£ 60 v
g v
a
o P W =0.09
% 40 M
S [ v
E .
3 Y
¥
20+
-
0_‘ + + + + + +—+— + + + ] + Ft |
1 10 100
Species rank

Hinh 3.23. Puong cong ABC tai diém D2 tai Vinh Nha Trang, Khinh Hoa
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Két qua phan tich cho thdy cac cum CT va P nhin chung duy tri trang
thai moi trudng 6n dinh ¢ mirc trung binh dén cao, phan anh muc d6 6 nhiém
thép va moi truong it chiu tdc dong. Tuy nhién, tai mot sb tram nhu CT2.2 va
D1.2, chi s6 6n dinh ¢6 xu hudéng giam, cho théy su xuét hién cua cac x4o tron
cuc bo, co thé do anh hudong nhe tir cac yéu td bén ngoai hodc cac hoat dong
nhan sinh. Pang cht y, khu vire ving 16i (L) thé hién sy phan hoa rd rét: trong
khi L2, dic biét 1a L2.2, cho thay diéu kién méi trudng On dinh nhét, it 6 nhiém
va phan anh hiéu qua bao ton t6t, thi L1, nhat 1a L1.3, lai thé hién dau hiéu x4o
tron ro rét (W = —0,004), cho thdy méi trudng tai day c6 kha ning bi tac dong
manh hon, co thé do 6 nhiém cuc bo hoac bién dong sinh thai dudi tdc dong tu

nhién hay gian ti€p tir cac khu vuc lan can.

Tong hop cac két qua trén cho thiy, nhitng khu vuc nhu L2 (dic biét 1a
L2.2), CT1, CT2 (ngoai trir CT2.2) va B2 c6 dic trung méi trudng 6n dinh,
murc d6 6 nhiém thap; trong khi d6, L1 (dac biét L1.3) va D1.2 cho thay dau
hiéu chiu tic dong hodc x4o tron manh hon. Piéu niy ching té rang, ngay ca
trong ving 18i duge bao ton, ciu triic quan xa tuyén trung van c6 thé bién dong,
phan anh sy nhay cam cao cta hé sinh thai ddy trudc cac thay doi cia moi
truong. Do d6, viéc giam sat dinh ky, két hop véi phan tich cac yéu to thuy Iy
— hoa hoc, ham lugng chét hitu co va cac chat 6 nhiém 1a can thiét nham phat
hién sém cac bién dong, gop phan duy tri tinh 6n dinh sinh thai 1au dai cho hé

sinh thai ran san ho.
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KET LUAN VA KIEN NGHI
KET LUAN

Két qua nghién ctru dd cung cap nhiing thong tin co ban va quan trong
vé da dang sinh hoc va dic diém sinh thai cua quan xi tuyén trung séng tu do
tai khu vuc ran san ho Vinh Nha Trang, tinh Khanh Hoa. Cu thé:

+* Ghi nhan téng cong 150 loai, thudc 124 giéng, 36 ho va 9 bo, cho théy muc
d6 da dang sinh hoc dat tir trung binh dén cao. Ba loai uu thé duoc ghi nhan
pho bién nhét trong toan khu vuc 13 Dichromadora affinis, Ptycholaimellus
brevisetosus va Daptonema sp.6.

% Chu tric quan x4 tuyén trung thé hién su khac biét rd rét giita cac vung,
phan hoa thanh hai nhém chinh: ving 18i va ving dém — chuyén tiép. Trong
d6, to hop hai bién “kich thudc hat trung binh” va “d6 duc” 1 nhimg yéu
t6 giai thich tot nhat cho su sai khac trong cdu triic quan xa giita ba ving
nghién ctru.

% Phén tich ABC—W cho thay cac khu vuc chuyén tiép va dém c6 mirc do on
dinh tr trung binh dén cao, mic du van ghi nhan mat sb x40 tron cuc bo.
Riéng vung 161 c6 su phan hoa 1o: L1 biéu hién trang thai xao tron, trong
khi L2 duy tri mtrc 6 6n dinh cao, phan anh hiéu qua bao ton tot hon.

Nhin chung, két qua nghién ctru cho thdy quan xa tuyén trung 1a nhém
sinh vat chi thi c6 gia tri, phan anh ro su khéc biét sinh thai va bién dong moi

truong gitra cac khu vuc trong cung mgt hé sinh thai ran san ho.
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KIEN NGHI

Tich hop dit liéu sinh hoc phan tir trong cong tac dinh danh tuyén tring
nham ning cao do chinh xac dén cip do loai va phat hién cac loai tiém ning

moi cho khoa hoc.

Thuc hién khao sat dinh ky theo mua va theo nam, dong thoi mé rong
pham vi nghién ctru ra cadc khu vyc ran san ho khac dé c6 céi nhin toan di¢n

hon vé sy bién dong khong — thoi gian cua quan x4 tuyén tring.

Két hop dit liéu da dang sinh hoc véi cac yéu t6 vo sinh va hitu sinh (nhu
tram tich, chat hitu co, cac thong so thitly — Iy — hoa hoc va mirc d6 6 nhiém)
nham hiéu r& hon mdi quan hé giira cau triic quan xa tuyén trung va diéu kién
moi truong, qua d6 dé xuat cac giai phap quan 1y va bao ton hiéu qua hé sinh

thai ran san ho.
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PHU LUC

Phu luc 1 Phén tich SIMPER vé sy khéc biét trung binh ctia cac quin xi tuyén tring giita cac dia diém thu mau va phan trim déng
gop vao su khac biét d6 cua cac loai tuyén trung khac nhau

SIMPER

Similarity Percentages - species contributions

One-Way Analysis

Data worksheet

Name: DataZ

Data type: Other

Sample selection: All

Variable selection: All

Parameters

Resemblance: S17 Bray Curtis similarity
Cut off for low contributions: 90.00%

Factor Groups

Sample Pia diém
CTl.1 CT1
CTl.2 CT1
CT1.3 CT1
CT2.1 CT2
CT2.2 CT2
CT2.3 CT?2

bl.1 bl

bl.2 bl

bl.3 bl

b2.1 b2



b2.2 b2
2.3 b2
L1.1 L1
L1.2 L1
L1.3 L1
L2.1 L2
L2.2 L2
L2.3 L2

Group CT1
Average similarity: 58.04

Species

Sabatieria doancanhi
Daptonema sp.6
Ptycholaimellus brevisetosus
Dichromadora affinis
Paracomesoma longispiculum
Dorylaimopsis tumida
Hopperia sp.

Vasostoma sp.

Terschellingia sp.Z2
Halalaimus luticolus

Comesa sp.

Paracanthonchus brevicaudatus
Parodontophora sp.2
Sphaerolaimus maeoticus
Elzalia sp.

Viscosia sp.
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Marylynnia sp.1 3.63 1.43 0.58 2.47 82.34

Pselionema sp. 1.89 1.32 9.37 2.28 84.62

Syringolaimus sp. 2.03 1.31 7.63 2.25 86.87

Actinonema sp. 1.99 1.21 19.06 2.08 88.95

Rhinema sp. 1.55 1.21 19.06 2.08 91.03

Group CT2

Average similarity: 62.47

Species Av.Abund Av.Sim Sim/SD Contrib% Cum.$%

Terschellingia sp.Z2 7.55 7.26 17.27 11.61 11.61
Daptonema sp.6 6.65 5.45 14.75 8.72 20.33
Molgolaimus sp. 5.83 4.50 2.39 7.20 27.53
Parodontophora sp.2 4.29 3.70 13.38 5.93 33.46
Ptycholaimellus brevisetosus 4.21 3.40 6.04 5.45 38.90
Elzalia sp. 3.84 3.24 14.41 5.19 44.09
Paracomesoma longispiculum 3.89 3.20 13.61 5.13 49.22
Linhomoeus sp. 4.48 2.86 1.53 4.58 53.80
Halalaimus luticolus 3.20 2.78 25.40 4.46 58.26
Dichromadora affinis 4.90 2.66 1.10 4.25 62.51
Pselionema sp. 3.10 2.63 15.96 4.20 66.71
Vasostoma sp. 2.49 1.78 1.97 2.85 69.56
Campylaimus sp. 2.37 1.77 2.14 2.83 72.39
Enoplus sp. 2.11 1.61 2.66 2.57 74.96
Actinonema sp. 2.18 1.54 3.12 2.47 77.43
Spirinia sp. 1.74 1.43 5.77 2.29 79.71
Comesa sp. 2.04 1.41 5.20 2.26 81.97
Hopperia sp. 1.43 1.25 25.40 1.99 83.97
Oxystomina sp. 1.67 1.25 25.40 1.99 85.96



Rhinema sp.
Dorylaimopsis tumida
Axonolaimus sp.

Group bl

Average similarity: 32.11
Species

Dorylaimopsis tumida
Terschellingia sp.2
Molgolaimus sp.
Ptycholaimellus brevisetosus
Parodontophora sp.2
Elzalia sp.

Paracomesoma longispiculum
Dichromadora affinis
Halalaimus luticolus
Gomphionema parvum
Daptonema sp.6

Hopperia sp.

Viscosia sp.

Comesa sp.

Spirinia sp.

Sphaerolaimus maeoticus

Group P2
Average similarity: 50.22
Species
Terschellingia sp.2
Pseudolella sp.
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5.76 04.46
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3.48 76.55
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2.47 81.93
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2.01 88.57
1.50 90.07
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Dichromadora affinis

Paracomesoma longispiculum
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Linhystera sp.
Parodontophora sp.2
Viscosia sp.
Neotonchus sp.
Pselionema sp.
Spirinia sp.
Vasostoma sp.
Marylynnia sp.l1l

Group L1

Average similarity: 54.08
Species
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Ptycholaimellus brevisetosus
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Gomphionema parvum
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Group L2

Average similarity: 43.89

Species Av.Abund Av.Sim Sim/SD Contrib%
Axonolaimus sp. 6.23 3.26 2.31 7.43

Ptycholaimellus brevisetosus 6.04 3.15 2.72 7.18
Gomphionema parvum 4.56 2.85 4.50 6.50
Dichromadora affinis 7.03 2.81 4.89 6.41
Chromadoridae 4.29 2.69 5.72 6.12
Laxus sp. 4.67 2.30 2.31 5.25
Microlaimus orientalis 4.76 2.27 2.53 5.18
Parapinnanema Sp. 3.58 1.97 4.51 4.49
Oncholaimidae 3.51 1.86 6.77 4.24
Cyatholaimidae 4.06 1.79 8.30 4.08
Odontophora sp. 2.60 1.73 9.93 3.95
Spirinia sp. 2.95 1.44 4.24 3.28
Comesomatidae 2.19 1.37 5.95 3.11
Innocuonema sp. 3.31 1.07 0.58 2.44
Daptonema sp.6 3.05 0.90 0.58 2.06
Xyalidae 2.92 0.84 0.58 1.92
Parodontophora sp.2 2.63 0.83 0.58 1.89
Aponchium sp. 2.50 0.74 0.58 1.69
Syringolaimus sp. 2.92 0.73 0.58 1.67
Chromadora sp. 1.84 0.57 0.58 1.31
FEurystomina ornata 2.25 0.57 0.58 1.31
Theristus sp. 1.99 0.57 0.58 1.31
Chromaspirina sp. 1.66 0.52 0.58 1.20
Sabatieria doancanhi 1.86 0.52 0.58 1.20
Catanema sp. 2.50 0.52 0.58 1.19
Dorylaimopsis tumida 1.99 0.52 0.58 1.19

14.
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Neotonchus sp. 1.99 0.52
Stilbonema sp. 2.13 0.52
Longicyatholaimus sp. 1.37 0.42

Groups CT1 & CT2
Average dissimilarity = 56.86

0.58
0.58
0.58

Group CT1 Group CT2
Species Av.Abund Av.Abund Av.Diss
Molgolaimus sp. 0.66 5.83 2.35 2
Sabatieria doancanhi 6.70 1.54 2.30 3
Terschellingia sp.Z2 3.80 7.55 1.73 3
Dichromadora affinis 6.11 4.90 1.54 1
Linhomoeus sp. 1.28 4.48 1.47 1
Marylynnia sp.1l 3.63 1.76 1.39 1
Dorylaimopsis tumida 5.08 2.38 1.19 1
Hopperia sp. 4.00 1.43 1.16 2
Paracanthonchus brevicaudatus 3.12 0.82 1.15 1
Axonolaimus sp. 0.00 2.49 1.11 1
Campylaimus sp. 0.00 2.37 1.08 2
Desmodora vietnamica 2.42 0.42 1.05 1
Sphaerolaimus maeoticus 3.23 1.03 1.02 1
Paracomesoma longispiculum 5.81 3.89 1.01 1
Cheironchus sp. 2.36 0.42 0.98 1
Viscosia sp. 2.38 0.42 0.88 2
Ptycholaimellus brevisetosus 5.90 4.21 0.82 1
Spirinia sp. 2.22 1.74 0.75 3
Enoplus sp. 0.48 2.11 0.75 1
Parodontophora sp.2 2.67 4.29 0.74 1

Diss/SD

.56
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.76
.44
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.16
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.89 9.87
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.26 16.80
.12 19.92
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.53 25.39
.47 27.85
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.35 32.64
.30 34.94
.23 37.16
.17 39.34
.14 41.48
.07 43.55
.88 45.43
.75 47 .17
.60 48.77
.59 50.36
.57 51.93



Terschellingia longicaudata

Elzalia sp.
Enoplolaimus sp.
Syringolaimus sp.
Zalonema sp.
Comesoma sp.
Comesa sp.
Daptonema sp.6
Gomphionema parvum
Monhystera sp.
Vasostoma sp.
Leptolaimus rivalis
Trochamus sp.
Pselionema sp.
Neochromadora sp.
Stylotheristus sp.
Desmolaimus sp.2
Calyptronema cobbi
Linhystera sp.
Polygastrophora sp.
Oxystomina sp.
Actinonema sp.
Retrotheristus sp.
Mononchus sp.

Paracyatholaimus sp.

Spilophorella sp.
Pseudolella sp.
Graphonema sp.
Neotonchus sp.
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Setosabatieria sp. 0.85 0.00 0.36
Subsphaerolaimus major 0.85 0.00 0.36
Parasphaerolaimus sp. 1.08 0.85 0.36
Microlaimus orientalis 0.00 0.82 0.36
Sphaerotheristus nothus 0.00 0.82 0.36
FEurystomina ornata 0.60 0.58 0.35
Metachromadora sp. 0.48 0.58 0.34
Paranticoma sp. 0.47 0.58 0.33
Groups CT1 & b1
Average dissimilarity = 58.74
Group CT1 Group bl
Species Av.Abund Av.Abund Av.Diss
Sabatieria doancanhi 9.30 0.83 4.23
Dichromadora affinis 9.75 3.74 3.78
Terschellingia sp.2 3.00 10.09 3.71
Paracomesoma longispiculum 7.17 7.30 3.34
Molgolaimus sp. 0.32 5.83 2.76
Daptonema sp.6 7.78 4.15 2.44
Dorylaimopsis tumida 5.36 7.09 2.16
Marylynnia sp.1l 3.86 3.12 1.99
Neochromadora sp. 0.96 3.35 1.84
Comesa sp. 2.47 3.67 1.74
Ptycholaimellus brevisetosus 7.1 4.44 1.58
Daptonema brevisetosum 0.00 3.14 1.57
Desmodora vietnamica 2.58 0.00 1.29
Vasostoma sp. 3.10 1.14 1.15
Gomphionema parvum 0.34 2.38 1.14
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Elzalia sp.
Parodontophora sp.2
Hopperia sp.

Terschellingia longicaudata
Sphaerolaimus maeoticus
Paracanthonchus brevicaudatus

Cheironchus sp.
Neotonchus sp.
Enoplolaimus sp.
Comesoma sp.
Spirinia sp.
Linhomoeidae
Linhomoeus sp.
Eurystomina ornata
Halalaimus luticolus
Zalonema sp.
Syringolaimus sp.
Viscosia sp.
Pseudolella sp.
Actinonema sp.
Subsphaerolaimus major
Pselionema sp.
Stylotheristus sp.
Linhystera sp.
Enoplus sp.
Calyptronema cobbi
Polygastrophora sp.
Campylaimus sp.
Leptolaimus rivalis

2.
1.
3.
1.76

.47
.45
.70
.34
.44
.01
.51
.00
.50
.17
.47
.52
.99
.31
.48
.84
.34
.82
.66
.64
.17
.64
.64
.00
.00
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50
34
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.73
.67
.25
.93
.33
.34
.19
.49
.21
.34
.39
.12
.23
.97
.70
.81
.19
.25
.63
.48
.63
.82
.21
.19
.64
.00
.00
.61
.58

eoNeoNeoNoloNolNoNoNoNoNohololololololNolololNolNoloRNoRaoll il el il e

.12
.09
.04
.04
.90
.89
.82
.80
.76
.70
.64
.56
.53
.51
.51
.49
.42
.41
.40
.39
.37
.37
.37
.35
.35
.32
.32
.30
.29

PP OO0OO0OO0OO0OFRORORPROFRORORRPROOOR EFEOR R

.56
.44
.72
.94
.36
.16
.92
.82
.76
.44
.33
.67
.36
.79
.31
.94
.10
.40
.92
.55
.94
.33
.87
.85
.83
.67
.67
.11
.20

eoNeoNeoNolNoNoNoNoNoNolNolololololNoloReol el el sl e i i

.90
.85
.78
.76
.54
.51
.39
.37
.29
.19
.09
.95
.90
.87
.87
.83
.71
.69
.68
.67
.64
.63
.62
.60
.60
.55
.55
.52
.50

60.
62.
64.
66.
67.
69.
70.
.19
13.
.06
75.
76.
7.
78.
79.
80.
80.
81.
82.
82.
83.
84.
84.
85.
86.
86.
87.
87.
88.

12

14

99
84
62
38
92
43
82

48

75
70
6l
48
34
18
88
58
25
92
56
19
81
41
01
55
10
61
11
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Mononchus sp. 0.50 0.00 0.25 0.67 0.42 88.53
Longicyatholaimus sp. 0.00 0.48 0.24 0.67 0.41 88.94
Monhystera sp. 0.50 0.40 0.20 1.27 0.34 89.29
Oxystomina sp. 0.49 0.40 0.20 1.30 0.34 89.63
Spilophorella sp. 0.33 0.16 0.19 0.93 0.33 89.95
Onyx sp. 0.17 0.32 0.19 0.94 0.32 90.28
Groups CT2 & b1
Average dissimilarity = 53.43
Group CT2 Group bl

Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum. 5%
Daptonema sp.6 6.65 2.86 2.09 1.24 4.23 4.23
Linhomoeus sp. 4.48 1.42 1.65 1.68 3.35 7.57
Dichromadora affinis 4.90 3.05 1.62 1.39 3.27 10.84
Terschellingia sp.Z2 7.55 4.40 1.56 2.95 3.1514.00
Molgolaimus sp. 5.83 3.54 1.41 1.50 2.8516.85
Paracomesoma longispiculum 3.89 3.83 1.21 1.90 2.45 19.30
Axonolaimus sp. 2.49 0.42 1.20 1.39 2.42 21.72
Dorylaimopsis tumida 2.38 3.94 1.08 1.33 2.19 23.91
Marylynnia sp.1l 1.76 2.30 1.06 1.40 2.15 26.06
Pselionema sp. 3.10 1.03 1.04 2.31 2.11 28.16
Daptonema brevisetosum 0.00 1.72 0.99 0.93 2.00 30.16
Actinonema sp. 2.18 0.73 0.87 1.59 1.75 31.92
Neochromadora sp. 0.00 1.87 0.85 0.67 1.73 33.64
Enoplus sp. 2.11 0.84 0.83 1.48 1.67 35.31
Gomphionema parvum 1.48 1.92 0.81 1.37 1.64 36.96
Vasostoma sp. 2.49 1.33 0.81 1.33 1.63 38.58
Paracanthonchus brevicaudatus 0.82 1.45 0.78 1.23 1.57 40.16



Trochamus sp.
Campylaimus sp.
Zalonema sp.
Parodontophora sp.2
Comesoma sp.

Ptycholaimellus brevisetosus

Viscosia sp.

Sabatieria doancanhi
Elzalia sp.

Spirinia sp.

Comesa sp.

FEurystomina ornata
Halalaimus luticolus
Neotonchus sp.

Rhinema sp.
Sphaerolaimus maeoticus
Leptolaimus rivalis
Desmolaimus sp.2
Linhomoeidae
Microlaimus orientalis
Sphaerotheristus nothus
Syringolaimus sp.
Oxystomina sp.
Retrotheristus sp.
Terschellingia longicaudata
Monhystera sp.
Enoploides sp.
Eubostrichus sp.
Chromadorita sp.

O oo oo oorocococorHr PP RPOWONRFWRORREREMAEDNDE

.54
.37
.58
.29
.20
.21
.42
.54
.84
.74
.04
.58
.20
.00
.43
.03
.24
.02
.00
.82
.82
.75
.67
.87
.00
.00
.00
.00
.59
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.42
.92
.94
.11
.45
.38
.76
.28
.10
12
.36
.03
.03
.25
.44
.41
.97
.00
.08
.44
.44
.44
.78
.00
.99
.78
.86
.86
.44

oNeoNeoNoNoNoNoNoNeoNoNoNoNoRoRoRoRoolohololololololNolNolNolNe)

.76
.76
.76
.74
71
.70
.69
.68
.64
.62
.62
.61
.60
.57
.55
.55
.54
.51
.49
.48
.48
.46
.46
.46
.45
.41
.41
.41
.39

ORPr PP OOROO0OOORRPRPEPEPONORRERRERPRERRERERRR

.23
.53
.19
.26
.71
.28
.65
.14
.41
.57
.04
.92
.34
.67
.48
.35
.40
.28
.67
.89
.89
.88
.16
.66
.67
.33
.33
.33
.86

OO0 O0OO0OO0OO0OO0OO0OORRERPRPREERREPRERERRERRERRERRP P

.54
.53
.53
.49
.43
.42
.39
.38
.30
.26
.25
.24
.21
.15
.12
.11
.08
.04
.00
.97
.97
.94
.93
.93
.91
.83
.83
.83
.78

41.
43.
44 .
46.
47 .
49.
50.
51.
53.
54.
55.
56.
58.
59.
60.
6l.
62.
63.
04.
65.
06.
67.
68.
69.
70.
.09
71.
72.
713.

71

69
23
76
25
68
10
49
87
17
43
68
92
13
28
39
50
59
63
62
59
55
49
42
34
25

91
74
52



Antomicron sp.
Pseudolella sp.

Subsphaerolaimus major

Chromadora sp.
Paranticoma sp.

Longicyatholaimus sp.

Ceramonema sp.

Parasphaerolaimus sp.

Aponema sp.
Cheironchus sp.
Enoplolaimus sp.
Onyx sp.
Pseudosteineria sp.
Spilophorella sp.
Halichoanolaimus sp.
Promonhystera sp.
Stylotheristus sp.
Metachromadora sp.
Chromadorella sp.
Daptonema iners
Paramonohystera sp.
Parodontophora obesa
Theristus sp.
Hopperia sp.
Chromadorina sp.
Desmodora vietnamica
Oncholaimus sp.
Synochiella sp.

eoNeoNeoNoN HeoloNeoNeolololhololNololNoNoNolNololololololololNolNo]

.42
.00
.00
.58
.58
.00
.62
.85
.42
.42
.44
.00
.00
.42
.42
.42
.42
.58
.00
.00
.00
.00
.00
.43
.42
.42
.42
.42
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.62
.59
.59
.42
.42
.73
.00
.76
.44
.44
.34
.59
.59
.42
.34
.34
.34
.00
.62
.62
.62
.62
.62
.76
.00
.00
.00
.00

eoNoNeoNoNoNoNoNoNoNoNoNoNoNoloRoloNoloholholololNololNolNolNe

.38
.36
.36
.36
.36
.36
.32
.30
.30
.30
.30
.29
.29
.29
.29
.29
.29
.29
.28
.28
.28
.28
.28
.25
.23
.23
.23
.23

eoNoNeoNeoN NeolNolNoNoNoNoNoNolNoloNolololololh NololNololNolNolNe

.96
.67
.67
.92
.92
.67
.66
.07
.85
.85
.94
.67
.67
.83
.93
.93
.93
.66
.67
.67
.67
.67
.67
.04
.66
.66
.66
.66
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LT
.74
.74
.73
.73
.73
.65
.61
.60
.60
.60
.60
.60
.59
.59
.59
.59
.58
.58
.58
.58
.58
.58
.51
.46
.46
.46
.46

4.
75.
75.
76.
7.
.96
78.
79.
79.
80.
81.
81.
82.
82.
83.
84.
84.
85.
85.
86.
86.
87.
88.
88.
89.
89.
89.
90.

17

29
03
77
50
23

62
23
83
44
04
63
23
82
41
00
58
16
74
31
89
46
04
54
01
47
94
40



105

Groups CT1 & b2
Average dissimilarity = 58.25

Group CT1 Group b2
Species Av.Abund Av.Abund Av.DissDiss/SD Contrib% Cum.$%
Molgolaimus sp. 0.32 10.20 5.05 1.35 8.66 8.66
Dichromadora affinis 9.75 5.37 4.21 1.14 7.23 15.89
Terschellingia sp.2 3.00 10.93 3.96 1.51 6.81 22.70
Sabatieria doancanhi 9.30 3.79 2.75 1.95 4.73 27.43
Pseudolella sp. 0.48 5.53 2.52 1.69 4.33 31.76
Paracomesoma longispiculum 7.17 2.76 2.41 1.41 4.13 35.89
Ptycholaimellus brevisetosus 7.1 2.60 2.28 1.87 3.91 39.80
Daptonema sp.6 7.78 6.05 1.66 1.36 2.86 42 .66
Marylynnia sp.1l 3.86 1.86 1.62 1.51 2.78 45.44
Hopperia sp. 3.34 3.80 1.46 1.50 2.50 47.95
Aponema sp. 0.00 2.91 1.45 0.67 2.49 50.44
Desmodora vietnamica 2.58 0.17 1.26 0.74 2.16 52.60
Sphaerolaimus maeoticus 2.47 0.00 1.23 1.48 2.12 54.72
Vasostoma sp. 3.10 2.14 1.09 1.35 1.87 56.59
Dorylaimopsis tumida 5.36 3.56 1.03 0.86 1.76 58.36
Comesa sp. 2.47 2.96 1.01 1.51 1.73 60.08
Paracanthonchus brevicaudatus 2.45 0.69 0.99 1.60 1.71 61.79
Linhystera sp. 0.64 2.21 0.93 1.57 1.60 63.39
Terschellingia longicaudata 1.7 0.00 0.88 0.67 1.51 64.90
Spirinia sp. 1.51 1.91 0.86 1.27 1.48 66.39
Viscosia sp. 1.31 1.93 0.85 1.08 1.46 67.85
Elzalia sp. 2.36 2.43 0.84 0.97 1.44 69.29
Cheironchus sp. 1.70 0.34 0.80 0.93 1.37 70.66
Pselionema sp. 0.82 1.86 0.79 1.56 1.36 72.02



Desmolaimus sp.1l
Enoplolaimus sp.
Aegialoalaimus sp.3
Gomphionema parvum
Parodontophora sp.2
Aegialoalaimus sp.1l
Desmolaimus sp.2
Comesoma sp.
Syringolaimus sp.

Halalaimus luticolus

Neochromadora sp.
Onyx sp.
Actinonema sp.
Enoplus sp.
Linhomoeus sp.
Zalonema sp.
Stylotheristus sp.

Desmolaimus longicaudatus

Terschellingia sp.3

Sphaerotheristus nothus

Calyptronema cobbi
Polygastrophora sp.
Neotonchus sp.

Groups CT2 & b2

ooNoNoNoNolNolNolololololNol Vel elNol ool o)

Average dissimilarity = 50.49

Species
Molgolaimus sp.

Group CT2

Av.Abund Av.Abund

9.57
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.00 1.53
.44 0.00
.00 1.37
.34 1.03
.50 1.96
.00 1.03
.00 1.00
.01 0.66
.99 0.00
.47 2.13
.96 0.00
.17 0.80
.84 0.00
.17 0.89
.50 0.86
.52 0.69
.66 0.17
.00 0.68
.00 0.68
.00 0.68
.64 0.00
.64 0.00
.34 0.71
Group b2

10.20

L1
12
.68
.57
.56
.51
.50
.50
.50
.49
.48
.43
.42
.42
.39
.37
.36
.34
.34
.34
.32
.32
.29

O O O O OO OO OO IODIODIODIOOIOIOOOLOLLLOOOO

Av.Diss Diss/SD

3.70

PO ORroOoOO0OOoOFR,rRPRPRPPOORPREREPEPONOOOO

.79
.67
.67
.93
.16
.67
.17
.31
.34
.36
.67
.80
.59
.46
.21
.15
.83
.67
.67
.00
.67
.67
.87

1.43

oNoNoNoNoNoNolNolNolololololNolNolNolNoRNo RN i el

.32 73.33
.24 4.57

.17 75.74
.98 76.72
.96 77.68
.88 78.56
.86 79.42
.86 80.28
.85 81.13
.83 81.96
.83 82.79
.73 83.52
.72 84.24
.72 84.96
.07 85.63
.64 86.27
.01 86.89
.59 87.47
.59 88.06
.58 88.64
.55 89.19
.55 89.74
.50 90.24

Contrib% Cum.$%

.33 7.33
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Terschellingia sp.Z2
Dichromadora affinis
Daptonema sp.6
Pseudolella sp.
Linhomoeus sp.
Hopperia sp.
Parodontophora sp.2
Aponema sp.

Elzalia sp.
Sabatieria doancanhi
Ptycholaimellus brevisetosus
Comesa sp.
Linhystera sp.
Axonolaimus sp.
Dorylaimopsis tumida
Vasostoma sp.
Viscosia sp.

|_\
or NvMNMNORP R D>NMNODMOUOGTO R

.21
.03
.33
.00
.57
.53
.95
.17
.32
.19

.53

.07
.00
.12
.69
.71

Paracomesoma longispiculum 3.8
.87
.06
.00
.14
.47
.00
.60
.23
.19
.00
.35

Spirinia sp.
Marylynnia sp.1l
Desmolaimus sp.1l
Gomphionema parvum
Pselionema sp.
Aegialoalaimus sp.3
Campylaimus sp.
Actinonema sp.
Trochamus sp.
Aegialoalaimus sp.1l
Desmolaimus sp.2

OO rRPr P EFPONE ORFR O
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10.93
.37
.05
.53
.86
.80
.96
.91
.43
.79
.60
.96
.21
.17
.56
.14
.93
.76
.91
.86
.53
.03
.86
.37
.37
.00
.00
.03
.00

P P OOORFRRFRFREPREPREPREPNENDNWODDNDDNDDNWNNE WO U oy Ul
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.16
.01
.86
.76
.46
.64
.49
.48
.43
.31
.19
.13
.10
.03
.97
.91
.88
.86
.81
.78
LT
.70
.69
.68
.63
.62
.59
.51
.44
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.12
.43
.44
.90
.54
.94
.44
71
.32
1
.48
.30
.74
.41
.42
.42
.82
.60
.18
.15
.79
.01
.44
.67
.38
.25
.05
.67
.40
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.26
.96
.66
.48
.88
.24
.96
.93
.84
.60
.35
.24
.19
.04
.93
.79
.75
.70
.61
.55
.52
.39
.36
.35
.25
.22
.17
.02
.88

13.
19.
25.
30.
35.
38.
41.
.70
47 .
50.
52.
54.
56.
58.
60.
62.
64.
66.
67.
69.
70.
72.
73.
4.
76.
.37
18.
79.
80.

44

77

60
56
22
69
57
81
77

54
14
50
73
92
96
89
68
43
13
74
28
80
19
55
90
15

55
56
44



Comesoma sp.

Onyx sp.

Enoplus sp.

Halalaimus luticolus
Zalonema sp.

Neotonchus sp.
Sphaerotheristus nothus
Paracanthonchus brevicaudatus
Desmolaimus longicaudatus
Terschellingia sp.3
Retrotheristus sp.
Parasphaerolaimus sp.
Leptolaimus rivalis
Chromadorita sp.
Dichromadora sp.?2

Groups P1 & b2
Average dissimilarity = 60.41
Group bl

Species
Terschellingia sp.2
Molgolaimus sp.
Paracomesoma longispiculum
Pseudolella sp.
Dichromadora affinis
Dorylaimopsis tumida
Daptonema sp.6
Comesa sp.
Neochromadora sp.

OO OoONEHE OO

O O O OO oo

.67 0.66 0.44 1.48 0.87
.00 0.80 0.40 0.67 0.79
.20 0.89 0.38 1.38 0.75
.63 2.13 0.36 1.05 0.72
.87 0.69 0.36 1.28 0.71
.00 0.71 0.35 2.90 0.70
.38 0.68 0.35 1.18 0.69
0.38 0.69 0.34 1.21 0.68
.00 0.68 0.34 0.67 0.68
.00 0.68 0.34 0.67 0.68
.64 0.00 0.32 0.67 0.64
.33 0.67 0.28 1.85 0.56
.56 0.00 0.28 1.12 0.55
.35 0.40 0.26 0.89 0.51
.00 0.51 0.26 0.67 0.51
Group b2
Av.Abund Av.Abund Av.Diss Diss/SDContrib%
10.09 10.93 4.16 1.46 6.89
5.83 10.20 4.13 1.91 6.83
7.30 .76 3.04 0.98 5.04
0.63 5.53 2.45 1.60 4.05
3.74 5.37 2.44 1.23 4.04
7.09 3.56 2.40 1.82 3.97
4.15 6.05 2.35 1.37 3.89
3.67 2.96 1.88 1.30 3.11
3.35 0.00 1.68 0.67 2.77
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81.
82.
82.
83.
84.
84.
85.
86.
87.
87.
88.
88.
89.
89.
90.

31
10
85
57
28
98
67
35
03
71
34
90
45
96
47

Cum.5%

6

13.
18.
22.
26.
30.
34.
37.
40.

.89

72
76
82
85
82
71
81
59



Marylynnia sp.l1l

Daptonema brevisetosum
Aponema sp.

Sabatieria doancanhi
Hopperia sp.
Ptycholaimellus brevisetosus
Elzalia sp.

Gomphionema parvum
Linhystera sp.

Vasostoma sp.
Parodontophora sp.2
Neotonchus sp.

Spirinia sp.

Viscosia sp.

Pselionema sp.

Desmolaimus sp.1

Comesoma sp.

Aegialoalaimus sp.3
Sphaerolaimus maeoticus
Paracanthonchus brevicaudatus
Linhomoeidae

Linhomoeus sp.

Zalonema sp.

Aegialoalaimus sp.1l
Desmolaimus sp.2
Eurystomina ornata

Enoplus sp.

Terschellingia longicaudata
Halalaimus luticolus

.12
.14
.19
.83
.25
4.4
.73
.38
.19
.14
.67
.49
.39
.25
.82
.00
.34
.00
.33
1.3
1.12
1.23
0.81
0.00
0.00
0.97
0.604
0.93
1.70
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.00

OO MR P OO OFrRRORFR PP RPORPRPNDNMNENMDMNDNDWWDNDORE

.86
.00
.91
.79
.80
.60
.43
.03
.21
.14
.96
.71
.91
.93
.86
.53
.66
.37
.00
.69
.00
.86
.69
.03
.00
.00
.89

.13

oNeoNeoNeoNoNoNoNoNoNoNoNoNoNoNGNGRGRGR I -l el el el =l

.65
.57
.48
.48
.40
.39
.11
.02
.01
.99
.91
.86
.84
.84
.79
1
.71
.68
.66
.65
.56
.55
.52
.51
.50
.48
.47

.46

PO ORPRORRPORFRPORPRORRPRERPRPEERPRPRELONOOR

.14
.73
.71
.20
.85
.53
.56
.18
.56
.28
.08
.11
.35
.11
.28
.79
.10
.67
.21
.09
.67
.35
.26
.67
.17
.67
.37
.67
.38

OO0 oo ocoocoorRr PR RPREREPRPERPERERERERENDNDDNDNDDNDIDND

.74
.60
.46
.45
.32
.29
.84
.69
.67
.64
.51
.43
.40
.39
.31
.27
.17
.13
.10
.07
.92
.91
.86
.85
.83
.80
.78
77
.75

43.
45.
48.
50.
53.
55.
57.
58.
60.
62.
63.
65.
06.
68.
69.
70.
71.
2.
.00
75.
75.
76.
77 .
78.
79.
80.
81.
81.
82.

14

33
92
38
83
15
44
28
97
65
29
80
23
62
01
32
59
77
90

07
99
90
76
6l
44
24
02
79
54
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Onyx sp. 0.32 0.80 0.45 0.91 0.75 83.29
Subsphaerolaimus major 0.63 0.17 0.34 0.84 0.57 83.87
Desmolaimus longicaudatus 0.00 0.68 0.34 0.67 0.57 84.43
Terschellingia sp.3 0.00 0.68 0.34 0.67 0.57 85.00
Sphaerotheristus nothus 0.19 0.68 0.31 1.04 0.52 85.52
Leptolaimus rivalis 0.58 0.00 0.29 1.20 0.48 86.00
Parasphaerolaimus sp. 0.37 0.67 0.27 1.74 0.45 86.45
Dichromadora sp.Z2 0.00 0.51 0.26 0.67 0.42 86.88
Terschellingia obesa 0.00 0.51 0.26 0.67 0.42 87.30
Aegialoalaimus sp.2 0.00 0.50 0.25 0.67 0.41 87.71
Campylaimus sp. 0.61 0.37 0.25 1.20 0.41 88.12
Actinonema sp. 0.48 0.00 0.24 0.67 0.40 88.52
Longicyatholaimus sp. 0.48 0.00 0.24 0.67 0.40 88.92
Chromadorita sp. 0.19 0.40 0.23 0.93 0.38 89.30
Cheironchus sp. 0.19 0.34 0.20 0.94 0.33 89.64
Antomicron sp. 0.37 0.00 0.19 0.67 0.31 89.95
Chromadorella sp. 0.37 0.00 0.19 0.67 0.31 90.25
Groups CT1 & L1
Average dissimilarity = 71.02
Group CT1 Group L1
Species Av.Abund  Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Dichromadora affinis 6.11 18.72 5.40 4.40 8.12 8.12
Paracanthonchus brevicaudatus 3.12 7.44 2.79 0.96 4.19 12.31
Spirinia sp. 2.22 8.45 2.68 2.98 4.03 16.33
Sabatieria doancanhi 6.70 0.64 2.57 3.70 3.87 20.20
Paracomesoma longispiculum 5.81 0.00 2.46 3.09 3.70 23.90
Gomphionema parvum 1.08 6.07 2.14 1.71 3.21 27.11
Marylynnia sp.1 3.63 4.19 1.83 1.52 2.74 29.86



Hopperia sp.

Daptonema sp.6
Vasostoma sp.
Ptycholaimellus brevisetosus
Dorylaimopsis tumida
Halalaimus luticolus
Molgolaimus sp.
Sphaerolaimus maeoticus
Elzalia sp.

Desmodora vietnamica
Cheironchus sp.
Cyatholaimidae
Parodontophora sp.2
Halichoanolaimus sp.
Terschellingia longicaudata
Viscosia sp.

Pselionema sp.

Comesoma sp.

Xyalidae

Chromadora sp.
Chromadorita sp.
Microlaimus orientalis
Actinonema sp.
Syringolaimus sp.
Comesa sp.

Rhinema sp.

Neotonchus sp.
Parapinnanema sp.
Enoplolaimus sp.
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Comesomatidae
Setosabatieria sp.
Linhomoeus sp.
Monhystera sp.
Eurystomina ornata
Trochamus sp.
Oxystomina sp.
Neochromadora sp.
Terschellingia sp.Z2
Linhomoeidae
Oncholaimidae
Parasphaerolaimus sp.
Onyx sp.
Stylotheristus sp.
Zalonema sp.
Calyptronema cobbi
Linhystera sp.
Polygastrophora sp.
Daptonema dihystera
Eubostrichus sp.
Terschellingia lutosa
Mononchus sp.
Pseudolella sp.
Graphonema sp.
Subsphaerolaimus major

Groups CT2 & L1

Average dissimilarity = 75.29
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Group CT2 Group L1
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.$%
Dichromadora affinis 4.90 18.72 6.43 3.68 9.60 9.60
Paracanthonchus brevicaudatus 0.82 7.44 3.36 0.90 5.02 14.062
Spirinia sp. 1.74 8.45 3.09 6.01 4.61 19.23
Gomphionema parvum 1.48 6.07 2.15 1.68 3.22 22 .45
Linhomoeus sp. 4.48 0.00 2.03 2.28 3.03 25.48
Ptycholaimellus brevisetosus 4.21 8.03 1.98 1.30 2.96 28.44
Terschellingia sp.Z2 7.55 3.26 1.97 3.91 2.95 31.38
Daptonema sp.6 6.65 4.76 1.88 2.60 2.80 34.18
Paracomesoma longispiculum 3.89 0.00 1.78 5.97 2.66 36.84
Marylynnia sp.1l 1.76 4.19 1.71 1.00 2.55 39.40
Halalaimus luticolus 3.20 0.00 1.47 8.30 2.19 41.59
Pselionema sp. 3.10 0.00 1.42 6.44 2.12 43.71
Parodontophora sp.2 4.29 1.28 1.42 1.61 2.11 45.82
Molgolaimus sp. 5.83 3.92 1.18 1.69 1.75 47.58
Vasostoma sp. 2.49 0.00 1.13 2.80 1.69 49.27
Axonolaimus sp. 2.49 0.00 1.12 1.31 1.67 50.94
Campylaimus sp. 2.37 0.00 1.09 2.99 1.63 52.57
Cyatholaimidae 0.00 2.27 1.03 0.67 1.53 54.10
Halichoanolaimus sp. 0.42 2.29 0.99 1.27 1.48 55.58
Enoplus sp. 2.11 0.00 0.96 3.48 1.44 57.02
Chromadorita sp. 0.59 1.71 0.90 0.89 1.34 58.36
Dorylaimopsis tumida 2.38 1.44 0.89 1.52 1.32 59.68
Neotonchus sp. 0.00 1.76 0.82 1.33 1.23 60.91
Xyalidae 0.00 1.79 0.81 0.67 1.21 62.12
Parapinnanema Sp. 0.00 1.66 0.77 1.32 1.14 63.26
Actinonema sp. 2.18 0.80 0.76 1.68 1.14 64.41
Oxystomina sp. 1.67 0.00 0.76 3.22 1.14 65.54



Chromadora sp.

Elzalia sp.

Zalonema sp.
Microlaimus orientalis
Trochamus sp.

Terschellingia longicaudata

Setosabatieria sp.
Hopperia sp.

Rhinema sp.

Viscosia sp.
Sabatieria doancanhi
Comesomatidae
Eurystomina ornata
Comesa sp.

Comesoma sp.
Leptolaimus rivalis
Syringolaimus sp.
Linhomoeidae
Oncholaimidae
Sphaerolaimus maeoticus
Sphaerotheristus nothus
Desmodora vietnamica
Desmolaimus sp.2
Daptonema dihystera
Eubostrichus sp.
Terschellingia lutosa
Retrotheristus sp.
Onyx sp.
Parasphaerolaimus sp.
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Amphimonhystrella sp. 0.00 0.80 0.36 0.67 0.54 90.20

Groups P1 & L1
Average dissimilarity = 77.07

Group bl Group L1
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.$%
Dichromadora affinis 3.05 18.72 7.71  4.03 11.12 11.12
Paracanthonchus brevicaudatus 1.45 7.44 3.44 0.91 4.96 16.09
Spirinia sp. 1.72 8.45 3.33 2.78 4.81 20.90
Ptycholaimellus brevisetosus 3.38 8.03 2.39 1.29 3.45 24 .35
Gomphionema parvum 1.92 6.07 2.06 1.46 2.98 27.33
Marylynnia sp.1l 2.30 4.19 1.95 1.08 2.81 30.14
Daptonema sp.6 2.86 4.76 1.91 1.14 2.75 32.89
Paracomesoma longispiculum 3.83 0.00 1.85 1.45 2.68 35.57
Dorylaimopsis tumida 3.94 1.44 1.27 1.47 1.83 37.40
Elzalia sp. 3.10 5.40 1.15 1.73 1.65 39.06
Parodontophora sp.2 3.11 1.28 1.15 1.98 1.65 40.71
Cyatholaimidae 0.00 2.27 1.08 0.66 1.56 42.27
Halichoanolaimus sp. 0.34 2.29 1.06 1.29 1.52 43.79
Halalaimus luticolus 2.03 0.00 0.99 6.31 1.43 45.22
Xyalidae 0.44 1.79 0.92 0.79 1.33 46.55
Daptonema brevisetosum 1.72 0.00 0.91 0.94 1.32 47.87
Chromadorita sp. 0.44 1.71 0.91 0.79 1.32 49.19
Neotonchus sp. 1.25 1.76 0.89 1.36 1.29 50.48
Viscosia sp. 1.76 1.21 0.87 3.05 1.26 51.74
Hopperia sp. 1.76 0.00 0.85 3.25 1.23 52.97
Terschellingia sp.2 4.40 3.26  0.84 1.18 1.21 54.18
Terschellingia longicaudata 0.99 1.44 0.84 0.89 1.21 55.39



Molgolaimus sp.
Neochromadora sp.
Chromadora sp.

Comesa sp.
Microlaimus orientalis
Parapinnanema Sp.
FEurystomina ornata
Sphaerolaimus maeoticus
Linhomoeus sp.
Comesoma sp.
Linhomoeidae
Setosabatieria sp.
Comesomatidae
Vasostoma sp.
Eubostrichus sp.
Sabatieria doancanhi
Oncholaimidae
Pselionema sp.

Onyx sp.

Actinonema sp.
Trochamus sp.
Syringolaimus sp.
Leptolaimus rivalis
Campylaimus sp.
Parironus sp.
Daptonema dihystera
Terschellingia lutosa
Zalonema sp.
Desmodora vietnamica
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Enoplus sp. 0.84 0.00 0.39 0.67 0.56 81.28
Parasphaerolaimus sp. 0.76 0.00 0.39 1.33 0.56 81.84
Enoploides sp. 0.86 0.00 0.38 1.33 0.55 82.39
Monhystera sp. 0.78 0.00 0.38 1.33 0.55 82.94
Oxystomina sp. 0.78 0.00 0.38 1.33 0.55 83.50
Amphimonhystrella sp. 0.00 0.80 0.38 0.66 0.55 84.05
Anticoma sp. 0.00 0.80 0.38 0.66 0.55 84.60
Innocuonema Sp. 0.00 0.80 0.38 0.66 0.55 85.15
Prochromadorella sp. 0.42 0.64 0.38 0.91 0.54 85.69
Sphaerotheristus nothus 0.44 0.4 0.37 0.89 0.54 86.23
Longicyatholaimus sp. 0.73 0.00 0.34 0.67 0.49 86.72
Pseudolella sp. 0.59 0.00 0.34 0.67 0.48 87.21
Subsphaerolaimus major 0.59 0.00 0.34 0.67 0.48 87.69
Desmolaimus sp.1l 0.00 0.64 0.31 0.66 0.45 88.14
Laimella longicaudata 0.00 0.64 0.31 0.66 0.45 88.59
Odontophora sp. 0.00 0.64 0.31 0.66 0.45 89.04
Parodontophora fluviatilis 0.00 0.64 0.31 0.66 0.45 89.49
Setoplectus sp. 0.00 0.64 0.31 0.66 0.45 89.94
Terschellingia yenensis 0.00 0.4 0.31 0.66 0.45 90.39

Groups P2 & L1

Average dissimilarity = 79.19

Group b2 Group L1
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib$% Cum.%
Dichromadora affinis 3.55 18.72 7.32 4.99 10.31 10.31
Paracanthonchus brevicaudatus 1.16 7.44  3.44 0.92 4.83 15.14
Spirinia sp. 1.81 8.45 3.16 3.96 4.45 19.58

Ptycholaimellus brevisetosus 2.65 8.03 2.60 1.41 3.66 23.24



Gomphionema parvum
Pseudolella sp.
Marylynnia sp.1l
Daptonema sp.6
Molgolaimus sp.
Hopperia sp.

Elzalia sp.
Paracomesoma longispiculum
Sabatieria doancanhi
Halalaimus luticolus
Linhystera sp.
Terschellingia sp.Z2
Cyatholaimidae
Halichoanolaimus sp.
Parodontophora sp.2
Chromadorita sp.
Vasostoma sp.
Pselionema sp.
Viscosia sp.
Dorylaimopsis tumida
Xyalidae

Parapinnanema sp.
Aponema Sp.

Chromadora sp.

Comesa sp.

Microlaimus orientalis
Desmolaimus sp.1l
Terschellingia longicaudata
FEurystomina ornata
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Setosabatieria sp.
Desmolaimus sp.2
Enoplus sp.
Comesomatidae
Linhomoeus sp.
Neotonchus sp.
Zalonema sp.
Parasphaerolaimus sp.
Onyx sp.
Aegialoalaimus sp.3
Linhomoeidae
Oncholaimidae
Sphaerotheristus nothus
Desmodora vietnamica
Aegialoalaimus sp.1
Daptonema dihystera
Eubostrichus sp.
Terschellingia lutosa
Syringolaimus sp.
Trochamus sp.
Comesoma sp.
Campylaimus sp.
Oxystomina sp.
Desmolaimus longicaudatus
Terschellingia sp.3
Actinonema sp.
Amphimonhystrella sp.
Anticoma sp.
Innocuonema sp.
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Parironus sp. 0.00 0.80 0.38 0.67 0.53 89.89
Aegialoalaimus sp.Z2 0.75 0.00 0.35 0.67 0.50 90.39
Groups CT1 & L2
Average dissimilarity = 76.98
Group CT1 Group LZ2
Species Av.AbundAv.Abund Av.DissDiss/SD Contrib% Cum.$%
Axonolaimus sp. 0.00 6.23 2.41 2.83 3.36 3.36
Paracomesoma longispiculum 5.81 0.00 2.27 2.90 3.16 6.52
Sabatieria doancanhi 6.70 1.86 1.93 2.09 2.70 9.21
Microlaimus orientalis 0.00 4.76 1.93 1.89 2.69 11.90
Laxus sp. 0.00 4.607 1.82 2.44 2.53 14.43
Chromadoridae 0.00 4.29 1.67 6.46 2.33 16.76
Cyatholaimidae 0.00 4.06 1.66 1.51 2.32 19.08
Dichromadora affinis 6.11 7.03 1.60 1.05 2.23 21.30
Oncholaimidae 0.00 3.51 1.39 2.60 1.93 23.23
Gomphionema parvum 1.08 4.56 1.37 2.73 1.91 25.14
Marylynnia sp.l1 3.63 0.61 1.35 1.38 1.88 27.02
Hopperia sp. 4.00 0.87 1.27 1.82 1.78 28.80
Daptonema sp.b6 6.13 3.05 1.25 1.22 1.74 30.54
Vasostoma sp. 3.67 0.61 1.25 2.17 1.74 32.28
Innocuonema sp. 0.00 3.31 1.25 1.30 1.74 34.02
Dorylaimopsis tumida 5.08 1.99 1.23 1.32 1.72 35.74
Parapinnanema sp. 0.48 3.58 1.20 2.35 1.68 37.42
Xyalidae 0.00 2.92 1.15 1.20 1.61 39.02
Halalaimus luticolus 3.36 0.56 1.10 2.92 1.53 40.55
Sphaerolaimus maeoticus 3.23 0.61 1.09 1.73 1.52 42 .07
Comesa sp. 3.26 0.61 1.09 1.99 1.52 43.59



Elzalia sp.

Odontophora sp.
Terschellingia sp.2
Aponchium sp.

Syringolaimus sp.

Catanema sp.

Cheironchus sp.
Comesomatidae
Ptycholaimellus brevisetosus
Desmodora vietnamica
Eurystomina ornata
Stilbonema sp.
Paracanthonchus brevicaudatus
Actinonema sp.

Viscosia sp.

Theristus sp.

Comesoma sp.

Spirinia sp.

Parodontophora sp.2
Chromadora sp.

Neotonchus sp.
Oncholaimellus sp.

Zalonema sp.

Terschellingia longicaudata
Chromaspirina sp.

Rhinema sp.

Enoplolaimus sp.

Onyx sp.

Pselionema sp.

P ORFRPRPORFRPRRPOOONNRPEPONREFEF WOONUITONONO WOW

.30
.00
.80
.00
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.90
.42
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.99
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.00
.55
.41
.48
.89
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.28
.28
.26
.19
.18
.18
.12
.11
.09
.08
.06
.06
.01
.01
.98
.97
.94
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Longicyatholaimus sp.

Oxyonchus sp.
Tricoma sp.
Endeolophos sp.
Thoracost sp.
Linhomoeus sp.
Monhystera sp.
Oxystomina sp.
Spilophorella sp.
Neochromadora sp.
Stylotheristus sp.
Polygastrophora sp.
Cyatholaimus sp.
Spirobolbolaimus sp.
Setosabatieria sp.

Parasphaerolaimus sp.

Trochamus sp.
Thoracostomopsidae
Molgolaimus sp.
Calyptronema cobbi
Linhystera sp.
Mononchus sp.
Anticyclus sp.
Pseudolella sp.
Robbea sp.
Graphonema sp.

Groups CT2 & L2
Average dissimilarity = 78.25
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.00
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.00
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.28
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.00
.81
.00
.85
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Group CT2 Group L2
Species Av.AbundAv.Abund Av.DissDiss/SD Contrib% Cum.5%
Terschellingia sp.2 7.55 1.37 2.61 4.50 3.61 3.61
Molgolaimus sp. 5.83 0.7¢  2.10 2.48 2.90 6.51
Dichromadora affinis 4.90 7.03 2.05 1.21 2.83 9.34
Laxus sp. 0.00 4.67 1.94 2.43 2.68 12.01
Linhomoeus sp. 4.48 0.00 1.860 2.19 2.57 14.58
Chromadoridae 0.00 4.29 1.78 6.49 2.46 17.05
Cyatholaimidae 0.00 4.06 1.78 1.50 2.46 19.51
Microlaimus orientalis 0.82 4.76 1.73 1.43 2.39 21.90
Axonolaimus sp. 2.49 6.23 1.65 1.45 2.28 24.18
Paracomesoma longispiculum 3.89 0.00 1.63 4.85 2.25 26.43
Daptonema sp.6 6.65 3.05 1.55 1.27 2.14 28.58
Parapinnanema sp. 0.00 3.58 1.50 3.14 2.07 30.64
Oncholaimidae 0.00 3.51 1.48 2.59 2.04 32.69
Innocuonema sp. 0.00 3.31  1.33 1.30 1.83 34.52
Gomphionema parvum 1.48 4.56 1.27 1.90 1.76 36.28
Xyalidae 0.00 2.92 1.23 1.19 1.70 37.98
Elzalia sp. 3.84 1.52 1.17 1.76 1.61 39.59
Syringolaimus sp. 0.75 2.92 1.15 1.17 1.59 41.18
Halalaimus luticolus 3.20 0.56 1.10 2.74 1.51 42.69
Odontophora sp. 0.00 2.60 1.09 6.67 1.51 44.20
Ptycholaimellus brevisetosus 4.21 6.04 1.05 1.02 1.45 45.65
Campylaimus sp. 2.37 0.00 1.00 2.81 1.38 47.03
Aponchium sp. 0.00 2.50 0.99 1.33 1.36 48.40
Catanema sp. 0.00 2.50 0.98 1.20 1.35 49.74
Pselionema sp. 3.10 0.76  0.95 1.92 1.31 51.05
Comesomatidae 0.00 2.19 0.91 6.38 1.26 52.31



Actinonema sp.
Enoplus sp.

Paracanthonchus brevicaudatus

Vasostoma sp.
FEurystomina ornata
Stilbonema sp.
Parodontophora sp.2
Theristus sp.
Neotonchus sp.
Dorylaimopsis tumida
Oncholaimellus sp.
Chromadora sp.
Comesa sp.

Trochamus sp.
Chromaspirina sp.
Marylynnia sp.1

Onyx sp.

Zalonema sp.

Rhinema sp.
Sabatieria doancanhi
Spirinia sp.

Longicyatholaimus sp.

Hopperia sp.
Oxystomina sp.
Oxyonchus sp.
Endeolophos sp.
Thoracost sp.
Desmodora vietnamica
Comesoma sp.
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.18
.11
.82
.49
.58
.00
.29
.00
.00
.38
.00
.58
.04
.54
.00
.76
.00
.58
.43
.54
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.00
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.42
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.84
.61
.00
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.88
.87
.87
.86
.85
.83
.81
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.66
.66
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.33
.52
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.22
.21
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.72
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55
34
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Spilophorella sp. 0.42 1.37 0.52 1.34 0.72 80.60
Leptolaimus rivalis 1.24 0.00 0.51 1.18 0.71 81.30
Tricoma Sp. 0.42 1.43 0.51 1.41 0.71 82.01
Cyatholaimus sp. 0.00 1.18 0.47 1.32 0.65 82.66
Spirobolbolaimus sp. 0.00 1.18 0.47 1.32 0.65 83.30
Viscosia sp. 0.42 1.06 0.46 0.97 0.64 83.94
Thoracostomopsidae 0.00 0.97 0.43 0.67 0.59 84.54
Desmolaimus sp.2 1.02 0.00 0.42 1.29 0.58 85.11
Sphaerolaimus maeoticus 1.03 0.61 0.41 1.15 0.57 85.68
Retrotheristus sp. 0.87 0.00 0.37 0.66 0.51 86.19
Parasphaerolaimus sp. 0.85 0.00 0.37 1.31 0.51 86.70
Anticyclus sp. 0.00 0.76 0.35 0.67 0.49 87.19
Setosabatieria sp. 0.00 0.76  0.35 0.67 0.49 87.68
Robbea sp. 0.00 0.80 0.35 0.67 0.49 88.16
Sphaerotheristus nothus 0.82 0.00 0.33 0.66 0.46 88.62
Dorylaimopsinae 0.00 0.87 0.31 0.67 0.43 89.05
Linhomoeidae 0.00 0.87 0.31 0.67 0.43 89.48
Paramonohystera sp. 0.00 0.87 0.31 0.67 0.43 89.91
Laimella sp. 0.44 0.56 0.30 0.91 0.42 90.33
Groups P1 & L2
Average dissimilarity = 78.91
Group bl Group L2
Species Av.Abund Av.Abund Av.DissDiss/SD Contrib% Cum.%
Axonolaimus sp. 0.42 6.23 2.52 2.38 3.40 3.40
Dichromadora affinis 3.05 7.03 2.15 0.89 2.91 6.31
Laxus sp. 0.00 4.67 2.03 2.34 2.75 9.06
Microlaimus orientalis 0.44 4.76 1.99 1.60 2.70 11.76



Cyatholaimidae
Chromadoridae

Paracomesoma longispiculum
Oncholaimidae
Terschellingia sp.2
Ptycholaimellus brevisetosus
Parapinnanema sp.
Innocuonema sp.
Syringolaimus sp.

Xyalidae

Molgolaimus sp.
Gomphionema parvum
Odontophora sp.

Daptonema sp.6

Elzalia sp.

Dorylaimopsis tumida
Aponchium sp.

Catanema sp.

Comesomatidae

Comesa sp.

Paracanthonchus brevicaudatus
FEurystomina ornata
Stilbonema sp.

Marylynnia sp.1

Neotonchus sp.

Daptonema brevisetosum
Spirinia sp.
Parodontophora sp.2
Theristus sp.
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.00
.44
.83
.00
.40
.38
.42
.00
.44
.44
.54
.92
.00
.86
.10
.94
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.36
.45
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.25
.12
.12
.11
.62
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49
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64
69



Neochromadora sp.
Viscosia sp.
Chromadora sp.
Oncholaimellus sp.
Zalonema sp.
Chromaspirina sp.
Hopperia sp.
Comesoma sp.
Linhomoeus sp.
Halalaimus luticolus
Endeolophos sp.
Sabatieria doancanhi
Onyx sp.

Desmodora vietnamica
Oxyonchus sp.
Tricoma sp.
Thoracost sp.
Sphaerolaimus maeoticus
Vasostoma sp.
Linhomoeidae
Spilophorella sp.
Longicyatholaimus sp.
Pselionema sp.
Cyatholaimus sp.
Spirobolbolaimus sp.
Oxystomina sp.
Thoracostomopsidae
Paramonohystera sp.
Campylaimus sp.
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.00
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.00
.62
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Leptolaimus rivalis 0.97
Terschellingia longicaudata 0.99
Anticyclus sp. 0.00
Setosabatieria sp. 0.00
Robbea sp. 0.00
Eubostrichus sp. 0.86
Enoplus sp. 0.84
Parasphaerolaimus sp. 0.76
Enoploides sp. 0.86
Monhystera sp. 0.78
Pseudosteineria sp. 0.59
Dorylaimopsinae 0.00
Actinonema sp. 0.73
Stylotheristus sp. 0.34
Mylonchulus sp. 0.44
Pseudolella sp. 0.59
Subsphaerolaimus major 0.59
Deontolaimus zeelandicus 0.00
Euchromadorinae sp. 0.00
Laimella sp. 0.00
Stilbonematinae 0.00
Tripyloides sp. 0.00
Antomicron sp. 0.62
Chromadorella sp. 0.62
Groups b2 & L2
Average dissimilarity = 82.45
Group b2 Group L2
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Species Av.Abund Av.Abund Av.DissDiss/SD Contrib% Cum.5%
Axonolaimus sp. 0.42 6.23 2.49 2.47 3.26 3.26
Dichromadora affinis 3.55 7.03 2.11 1.01 2.76 6.02
Laxus sp. 0.00 4.67 2.01 2.42  2.63 8.64
Microlaimus orientalis 0.42 4.76 1.97 1.67 2.57 11.21
Molgolaimus sp. 4.51 0.76 1.87 1.50 2.45 13.67
Terschellingia sp.2 5.65 1.37 1.87 2.13 2.44 16.11
Chromadoridae 0.00 4.29 1.85 6.40 2.42 18.52
Cyatholaimidae 0.00 4.06 1.85 1.49 2.42 20.94
Pseudolella sp. 4.00 0.00 1.74 3.08 2.28 23.22
Ptycholaimellus brevisetosus 2.65 6.04 1.62 1.25 2.12 25.34
Gomphionema parvum 1.02 4.56 1.56 1.91 2.03 27.37
Parapinnanema sp. 0.00 3.58 1.55 3.12 2.03 29.40
Oncholaimidae 0.00 3.51 1.53 2.57 2.01 31.40
Innocuonema sp. 0.00 3.31 1.37 1.30 1.80 33.20
Syringolaimus sp. 0.00 2.92 1.29 1.10 1.69 34.89
Xyalidae 0.00 2.92 1.28 1.19 1.67 36.56
Paracomesoma longispiculum 2.73 0.00 1.21 2.88 1.58 38.14
Odontophora sp. 0.00 2.60 1.14 6.47 1.48 39.62
Hopperia sp. 3.00 0.87 1.08 1.34 1.42 41.04
Linhystera sp. 2.49 0.00 1.07 2.56 1.40 42 .44
Comesa sp. 2.72 0.61 1.03 1.59 1.34 43.78
Elzalia sp. 2.51 1.52 1.02 2.70 1.34 45.12
Aponchium sp. 0.00 2.50 1.02 1.33 1.34 46.46
Catanema sp. 0.00 2.50 1.01 1.20 1.32 47.78
Daptonema sp.6 3.99 3.05 0.96 1.14 1.26 49.04
Furystomina ornata 0.00 2.25 0.95 1.16 1.24 50.28
Comesomatidae 0.00 2.19 0.95 6.26 1.24 51.52
Stilbonema sp. 0.00 2.13 0.87 1.28 1.14 52.66



Paracanthonchus brevicaudatus
Theristus sp.
Halalaimus luticolus
Parodontophora sp.2
Viscosia sp.
Spirinia sp.
Vasostoma sp.
Marylynnia sp.1l
Chromadora sp.
Sabatieria doancanhi
Oncholaimellus sp.
Aponema sp.
Pselionema sp.
Dorylaimopsis tumida
Chromaspirina sp.
Desmolaimus sp.l1l
Neotonchus sp.

Onyx sp.

Zalonema sp.
Desmolaimus sp.Z2
Enoplus sp.
Longicyatholaimus sp.
Spilophorella sp.
Oxyonchus sp.
Endeolophos sp.
Thoracost sp.
Linhomoeus sp.
Desmodora vietnamica
Tricoma sp.
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.16
.00
.48
.30
.02
.81
.96
.93
.42
.31
.00
.72
.88
.25
.00
.61
.44
.83
.16
.46
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.00
.00
.00
.00
.00
.28
.43
.41
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Parasphaerolaimus sp. 1.20 0.00 0.51 1.31 0.67 79.16
Aegialoalaimus sp.3 1.18 0.00 0.49 0.66 0.64 79.80
Sphaerotheristus nothus 1.15 0.00 0.49 1.22 0.64 80.43
Cyatholaimus sp. 0.00 1.18 0.48 1.32 0.63 81.07
Spirobolbolaimus sp. 0.00 1.18 0.48 1.32 0.63 81.70
Oxystomina sp. 0.85 0.80 0.47 1.37 0.62 82.32
Thoracostomopsidae 0.00 0.97 0.45 0.67 0.58 82.90
Aegialoalaimus sp.1l 1.02 0.00 0.43 0.66 0.56 83.46
Comesoma sp. 0.87 0.00 0.37 0.66 0.49 83.95
Anticyclus sp. 0.00 0.76 0.37 0.67 0.48 84.43
Setosabatieria sp. 0.00 0.76 0.37 0.67 0.48 84.91
Campylaimus sp. 0.83 0.00 0.37 1.30 0.48 85.39
Robbea sp. 0.00 0.80 0.36 0.67 0.48 85.87
Desmolaimus longicaudatus 0.83 0.00 0.35 0.66 0.45 86.32
Terschellingia sp.3 0.83 0.00 0.35 0.66 0.45 86.77
Aegialoalaimus sp.2 0.75 0.00 0.32 0.66 0.42 87.20
Dorylaimopsinae 0.00 0.87 0.32 0.67 0.42 87.62
Linhomoeidae 0.00 0.87 0.32 0.67 0.42 88.03
Paramonohystera sp. 0.00 0.87 0.32 0.67 0.42 88.45
Laimella sp. 0.41 0.56 0.32 0.93 0.41 88.87
Stylotheristus sp. 0.43 0.61 0.31 0.94 0.40 89.27
Dichromadora sp.2 0.72 0.00 0.30 0.66 0.39 89.66
Terschellingia obesa 0.72 0.00 0.30 0.66 0.39 90.05
Groups L1 & L2
Average dissimilarity = 69.91
Group L1 Group L2

Species Av.Abund Av.Abund Av.DissDiss/SD Contrib% Cum.5%



Dichromadora affinis
Paracanthonchus brevicaudatus
Axonolaimus sp.
Spirinia sp.

Laxus sp.
Chromadoridae
Marylynnia sp.1l
Daptonema sp.6
Ptycholaimellus brevisetosus
Cyatholaimidae

Elzalia sp.
Microlaimus orientalis
Molgolaimus sp.
Innocuonema sp.
Gomphionema parvum
Xyalidae

Oncholaimidae
Syringolaimus sp.
Aponchium sp.

Catanema sp.
Halichoanolaimus sp.
Parodontophora sp.2
Comesomatidae
Stilbonema sp.
Terschellingia sp.2
Parapinnanema sp.
Odontophora sp.
Theristus sp.
FEurystomina ornata
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Chromadorita sp.
Zalonema sp.
Oncholaimellus sp.
Comesa sp.
Chromaspirina sp.
Sabatieria doancanhi
Chromadora sp.
Neotonchus sp.
Viscosia sp.
Dorylaimopsis tumida
Onyx sp.
Terschellingia longicaudata
Linhomoeidae
Longicyatholaimus sp.
Spilophorella sp.
Oxyonchus sp.

Tricoma sp.
Endeolophos sp.
Thoracost sp.
Desmodora vietnamica
Setosabatieria sp.
Cyatholaimus sp.
Spirobolbolaimus sp.
Eubostrichus sp.
Thoracostomopsidae
Daptonema dihystera
Terschellingia lutosa
Trochamus sp.
Anticyclus sp.
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Pselionema sp. 0.00 0.76 0.33 0.67 0.51 85.63
Oxystomina sp. 0.00 0.80 0.33 0.67 0.51 86.14
Robbea sp. 0.00 0.80 0.33 0.67 0.51 86.64
Actinonema sp. 0.80 0.00 0.31 0.66 0.48 87.12
Amphimonhystrella sp. 0.80 0.00 0.31 0.66 0.48 87.61
Anticoma sp. 0.80 0.00 0.31 0.66 0.48 88.09
Parironus sp. 0.80 0.00 0.31 0.66 0.48 88.57
Dorylaimopsinae 0.00 0.87 0.30 0.67 0.45 89.02
Hopperia sp. 0.00 0.87 0.30 0.67 0.45 89.47
Paramonohystera sp. 0.00 0.87 0.30 0.67 0.45 89.92
Desmolaimus sp.1l 0.64 0.00 0.26 0.66 0.39 90.31

Phu luc 2 Phan tich SIMPER vé su khac biét trung binh cila cdc quan x3 tuyén triung gitta cac khu vyc thu mau va phan traim dong
gop vao su khac biét d6 ciia cac loai tuyén trung khac nhau

SIMPER

Similarity Percentages - species contributions

One-Way Analysis

Data worksheet

Name: Data3

Data type: Other

Sample selection: All
Variable selection: All

Parameters
Resemblance: S17 Bray Curtis similarity
Cut off for low contributions: 90.00%
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Factor Groups
Sample Khu wvuc
CTl.1 CT

CT1. CT

CT1. CT

CT2. CT

CT2. CT

CT2. CT
bl.1b
Pl.2 b
Pl1.3 b
b2.1b
b2.2 b
b2.3 b
L1.1L
L1.2 L
L1.3 L
L2.1 L
L2.2 L
L2.3 L

WP W

Group CT
Average similarity: 55.85

Species Av.Abund
Daptonema sp.6 6.39
Terschellingia sp.Z2 5.68
Ptycholaimellus brevisetosus 5.05

Paracomesoma longispiculum 4.85

Av.
.13
.05
.78
.37

w W s U

Sim

Sim/SD

11.16
2.29
5.96
6.50

Contrib% Cum. %

9.18 9.18
7.26 16.43
6.77 23.20
6.03 29.23



Dichromadora affinis
Halalaimus luticolus
Parodontophora sp.2
Elzalia sp.
Vasostoma sp.
Dorylaimopsis tumida
Sabatieria doancanhi
Pselionema sp.
Comesa sp.

Hopperia sp.
Actinonema sp.
Linhomoeus sp.
Molgolaimus sp.
Rhinema sp.

Spirinia sp.
Marylynnia sp.1
Sphaerolaimus maeoticus
Oxystomina sp.
Paracanthonchus brevicaudatus
Comesoma sp.
Trochamus sp.

Group D
Average similarity: 45.69

Species
Terschellingia sp.2
Dorylaimopsis tumida
Molgolaimus sp.

.50
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.08
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.12
.50
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.49
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5.02
3.60
4.03
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.33
.74
.58
.52
.24
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.09
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.87
.81
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Av.Sim
4.46
3.28
2.55

1.85
11.95
.61
.35
.93
.35
.10
.29
.15
.42
.59
.03
.65
6.36
.24
.73
.12
.34
12
.78
1
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Sim/SD
3.09
3.43
1.08

5.97 35.20
4.91 40.11
4.63 44,74
4.52 49.26
4.01 53.26
3.95 57.21
3.46 60.67
3.28 63.95
3.27 67.22
2.83 70.04
2.56 72.61
2.41 75.02
2.28 77.30
2.21 79.50
1.95 81.45
1.87 83.32
1.84 85.16
1.56 86.71
1.46 88.17
1.26 89.44
1.09 90.52
Contrib%
9.76 9.76
7.18 16.94
5.57 22.51

Cum.%
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Ptycholaimellus brevisetosus 3.02 2.48 4.93 5.43 27.94
Elzalia sp. 2.80 2.44 3.92 5.34 33.28
Paracomesoma longispiculum 3.28 2.32 2.26 5.08 38.36
Parodontophora sp.2 2.71 2.25 3.06 4.93 43.30
Dichromadora affinis 3.30 2.20 2.36 4.82 48.12
Daptonema sp.6 3.43 2.19 1.11 4.79 52.91
Halalaimus luticolus 2.26 2.14 5.00 4.68 57.60
Comesa sp. 2.54 2.04 1.63 4.47 62.07
Hopperia sp. 2.38 1.84 3.32 4.03 66.11
Sabatieria doancanhi 2.30 1.52 1.12 3.33 69.44
Viscosia sp. 1.89 1.52 3.50 3.33 72,77
Pseudolella sp. 2.30 1.13 0.77 2.47 75.24
Spirinia sp. 1.77 0.95 0.78 2.08 77.32
Marylynnia sp.1l 2.12 0.85 0.75 1.86 79.17
Pselionema sp. 1.46 0.79 0.73 1.72 80.89
Vasostoma sp. 1.65 0.73 0.73 l1.61 82.50
Linhomoeus sp. 1.35 0.72 0.76 1.58 84.08
Linhystera sp. 1.47 0.1 0.71 1.34 85.42
Paracanthonchus brevicaudatus 1.31 0.61 0.76 1.33 86.75
Gomphionema parvum 1.47 0.57 0.48 1.25 88.00
Campylaimus sp. 0.88 0.57 0.78 1.24 89.24
Neotonchus sp. 1.34 0.54 0.78 1.18 90.42
Group L
Average similarity: 39.16
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.$%
Dichromadora affinis 12.87 7.15 1.29 18.27 18.27

Ptycholaimellus brevisetosus 7.03 4.00 2.22 10.20 28.47



Gomphionema parvum
Spirinia sp.

Elzalia sp.
Daptonema sp.6
Microlaimus orientalis
Parapinnanema Sp.
Terschellingia sp.2
Paracanthonchus brevicaudatus
Cyatholaimidae
Molgolaimus sp.
Oncholaimidae
Neotonchus sp.
Chromadora sp.
FEurystomina ornata
Odontophora sp.
Axonolaimus sp.
Dorylaimopsis tumida
Xyalidae
Comesomatidae
Parodontophora sp.2
Chromadoridae

Laxus sp.
Innocuonema sp.
Syringolaimus sp.

Groups CT & D
Average dissimilarity = 49.98

Group CT Group b
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Species Av.AbundAv.Abund Av.DissDiss/SD Contrib% Cum. 5%
Dichromadora affinis 5.50 3.30 1.62 1.33 3.23 3.23
Molgolaimus sp. 3.25 4.03 1.60 1.44 3.19 6.43
Daptonema sp.6 6.39 3.43 1.52 1.20 3.04 9.47
Sabatieria doancanhi 4.12 2.30 1.44 1.37 2.88 12.35
Paracomesoma longispiculum 4.85 3.28 1.20 1.45 2.39 14.74
Marylynnia sp.1l 2.70 2.12 1.17 1.29 2.34 17.08
Linhomoeus sp. 2.88 1.35 1.12 1.22 2.23 19.31
Pseudolella sp. 0.41 2.30 1.10 1.18 2.21 21.52
Ptycholaimellus brevisetosus 5.05 3.02 1.10 1.53 2.20 23.72
Terschellingia sp.Z2 5.68 5.02 1.06 1.46 2.12 25.84
Vasostoma sp. 3.08 1.65 0.93 1.44 1.86 27.69
Actinonema sp. 2.08 0.36 0.92 2.16 1.83 29.52
Sphaerolaimus maeoticus 2.13 0.71 0.90 1.43 1.80 31.32
Dorylaimopsis tumida 3.73 3.60 0.86 1.22 1.73 33.05
Paracanthonchus brevicaudatus 1.97 1.31 0.84 1.43 1.68 34.73
Gomphionema parvum 1.28 1.47 0.75 1.40 1.50 36.23
Comesoma sp. 1.54 1.16 0.72 1.43 1.45 37.68
Linhystera sp. 0.47 1.47 0.72 1.15 1.44 39.12
Spirinia sp. 1.98 1.77 0.72 1.30 1.43 40.56
Hopperia sp. 2.72 2.38 0.72 1.22 1.43 41.99
Desmodora vietnamica 1.42 0.22 0.70 0.75 1.40 43.38
Axonolaimus sp. 1.25 0.42 0.69 0.88 1.38 44.76
Pselionema sp. 2.50 1.46 0.69 1.36 1.37 46.13
Cheironchus sp. 1.39 0.52 0.67 0.90 1.35 47.48
Zalonema sp. 1.31 1.05 0.67 1.18 1.34 48.82
Elzalia sp. 3.57 2.80 0.66 1.35 1.33 50.15
Syringolaimus sp. 1.39 0.22 0.66 1.22 1.31 51.46
Neotonchus sp. 0.42 1.34 0.66 1.19 1.31 52.77



Trochamus sp.
Parodontophora sp.2
Viscosia sp.
Neochromadora sp.
Enoplus sp.

Comesa sp.

Campylaimus sp.
Aponema sp.

Rhinema sp.
Terschellingia longicaudata
Halalaimus luticolus
Enoplolaimus sp.
Daptonema brevisetosum
Sphaerotheristus nothus
Desmolaimus sp.2
Oxystomina sp.
FEurystomina ornata
Monhystera sp.
Stylotheristus sp.
Leptolaimus rivalis
Onyx sp.
Parasphaerolaimus sp.
Desmolaimus sp.1
Subsphaerolaimus major
Microlaimus orientalis
Metachromadora sp.
Chromadorita sp.
Halichoanolaimus sp.
Spilophorella sp.
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0.7

O O OO OO OO IODIODIODIOOHrHrH OO OoOo W

.31
.48
.40
.58
.29
.65
.19
.21
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.28
.92
.00
.41
.51
.41
.59
.64
.69
.62
.24
.97
.00
.42
.41
.53
.29
.51
.55

O O O O OO OO0 oOoNMNOOCOHrHONPFPORFEDNO

.21
.71
.89
.94
.09
.54
.88
.08
.44
.49
.26
.17
.86
.80
.73
.82
.51
.60
.39
.48
.71
.98
.81
.50
.43
.31
.51
.38
.21
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.63
.63
.62
.61
.60
.60
.60
.54
.54
.53
.53
.49
.47
.45
.44
.43
.43
.42
.42
.40
.40
.39
.38
.38
.33
.33
.32
.31
.31

oo ocoococooPrrocooHroHrPorooHHrFOFRFORFRFRPRPRPRL,ORERRERR

.20
.27
.26
.63
.28
.33
.35
.64
.61
.60
.92
.68
.56
.00
.94
.20
.80
.22
.88
.94
.79
.26
.61
.81
.78
.80
LT
.96
.78

OO oo oo oo ooococococococoHHFrHE,rEFErREFEFRPRPRPRPRERERRE

.27
.26
.23
.22
.21
.20
.20
.09
.08
.06
.05
.99
.95
.90
.88
.87
.87
.83
.83
.81
.80
.79
.76
.76
.66
.65
.64
.63
.63

54.
55.
56.
57.
58.
60.
ol.
62.
63.
04.
65.
66.
67.
68.
69.
70.
71.
71.
72
73.
.38
75.
75.
76.
77 .
78.
78.
79.
79.

14

04
30
54
76
97
17
37
46
54
60
66
64
59
49
37
24
11
94
77
58

17
93
69
36
01
65
28
91



Paranticoma sp.
Paracyatholaimus sp.
Aegialoalaimus sp.3
Chromadora sp.
Laimella sp.
Promonhystera sp.
Aegialoalaimus sp.l1
Linhomoeidae
Calyptronema cobbi
Polygastrophora sp.
Retrotheristus sp.
Antomicron sp.
Mononchus sp.
Enoploides sp.
Eubostrichus sp.

Desmolaimus longicaudatus 0.

Terschellingia sp.3
Mononchida sp.
Graphonema sp.
Setosabatieria sp.
Parapinnanema Sp.
Oncholaimus sp.
Tricoma sSp.

Groups CT & L

.53
.56
.00
.29
.45
.45
.00
.00
.47
.47
.44
.21
.42
.00
.00

.00
.00
.42
.42
.24
.21
.21

ocNoNeoNoNoNoNoleohoNoNoNoNoNolNoNolNoNoNoNoNelNolNe!

Average dissimilarity = 69.41

Species

Group CT

Av.Abund Av.Abund
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.21
.00
.59
.42
.21
.17
.51
.54
.00
.00
.00
.31
.00
.43
.43

.42
.43
.00
.00
.21
.21
.21

O O O OO OO NIODIODIODODIODIODODODIOOOOOOoo oo

Group L

ooNoNoNoNolNoNolololololololNolNolNolNolololl o)

.29
.28
.28
.28
.26
.26
.24
.24
.23
.23
.23
.22
.21
.20
.20
.20
.20
.19
.19
.19
.19
.18
.18

.80
.67
.44
.81
.80
.83
.44
.44
.44
.44
.44
.63
.44
.70
.70
.44
.44
.70
.44
.44
.61
.61
.61

O O O O OO OO OO IODIOIODIOIOIODOLOLLOLLOOO

Av.DissDiss/SD

ooNoNoNoNolNoNolNololololololNolNolNolNololol oo

.58
.57
.55
.55
.53
.53
.48
.48
.46
.46
.45
.44
.42
.40
.40
.39
.39
.39
.38
.38
.37
.37
.37

80.
81.
81.
82.
82.
83.
83.
84.
84.
85.
85.
85.
86.
86.
87.
87.
87.
88.
88.
89.
89.
89.
90.

49
06
61
16
69
22
69
17
63
10
55
99
40
80
19
58
97
36
74
12
49
86
23

Contrib%

Cum. 5%



Dichromadora affinis

Paracomesoma longispiculum
Paracanthonchus brevicaudatus 1.97

Spirinia sp.
Gomphionema parvum
Daptonema sp.6
Terschellingia sp.2
Sabatieria doancanhi
Marylynnia sp.1l

Ptycholaimellus brevisetosu

Cyatholaimidae
Axonolaimus sp.
Halalaimus luticolus
Molgolaimus sp.
Microlaimus orientalis
Linhomoeus sp.
Vasostoma sp.
Dorylaimopsis tumida
Hopperia sp.
Parapinnanema sp.
Elzalia sp.

Xyalidae
Parodontophora sp.2
Oncholaimidae

Laxus sp.

Pselionema sp.
Chromadoridae
Sphaerolaimus maeoticus
Syringolaimus sp.

5.50
4.85

1.
.28
.39
.68
.12

N > OOy

5.05

FNDNONODODWOWONWWNOWWREO

98

70

.00
.25
.28
.25
.41
.88
.08
.73
.72
.24
.57
.00
.48
.00
.00
.50
.00
.13
.39

12.87
.00
.79
.70
.31
.91
.32
.25
.40
.03
.17
.11
.28
.34
.24
.00
.31
.72
.43
.62
.46
.36
.96
.32
.34
.38
.14
.31
.89

P ODNOMNDNMEDNWNORPROODWNOWWINEDNDWOU Ok O

142

OO0 O0OOORRRERPRPEERREPRERERPRERERERREREN

.03
.95
.77
.73
.59
.51
.44
.39
.36
.36
.29
.28
.27
.26
.23
.21
.11
.05
.03
.99
.99
.97
.96
.94
.93
.86
.84
.82

HFRPONORFPOREPRPPEPNRPRERERPWRRRPERPRPRERERROWW

.87
.03
.76
.36
.68
.79
.56
.33
.13
.18
.02
.09
71
.39
.23
.27
.33
.40
.73
.73
.70
.93
.37
.22
.86
.08
.96
.34
.20

PR R RPRPRRRPRPRPRRRPRPRRRPRPRERERPRPRPDODDDDNDNDRNR

.49
.93
.81
.55
.50
.29
.18
.07
.00
.96
.95
.86
.84
.83
.82
.78
.74
.60
.51
.48
.43
.42
.40
.39
.35
.34
.24
.21
.18

22

42

.58
.51
11.
13.
lo.
18.
20.
.89
24.
26.
28.
30.
32.
34.
36.
37.
39.
41.
.79
44 .
45.
47 .
48.
49.
51.
52.
53.
55.
56.

32
87
36
65
83

89
85
80
67
51
33
16
93
68
27

27
70
12
52
91
26
60
85
06
24

.58



Innocuonema sp.
Actinonema sp.
Comesa sp.
Comesomatidae
Neotonchus sp.
Chromadora sp.
Desmodora vietnamica
Eurystomina ornata
Viscosia sp.
Odontophora sp.
Comesoma sp.

Rhinema sp.

Zalonema sp.
Halichoanolaimus sp.
Oxystomina sp.
Trochamus sp.
Cheironchus sp.
Enoplus sp.
Terschellingia longicaudata
Campylaimus sp.

Onyx sp.
Setosabatieria sp.
Aponchium sp.
Chromadorita sp.
Catanema sp.
Parasphaerolaimus sp.
Stilbonema sp.
Linhomoeidae
Enoplolaimus sp.

PP P RPOR PP OROROOONNO

O OO OO OO oo

.00
.08
.65
.00
.42
.29
.42
.59
.40
.00
.54
.49
.31
.51
.41
.31
.39
.29
0.78
.19
.24
.42
.00
.29
.00
.97
.00
.00
.92

OFRPRPOFRPORFPPFPOOO0OO0OO0OOHROOORRREREERERERON

.06
.40
.19
.79
.88
.81
.13
.85
.14
.62
.00
.00
.84
.14
.40
.43
.00
.00
.72
.00
.22
.10
.25
.86
.25
.00
.07
.00
.00
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.82
.78
.75
.75
.73
.71
.71
.69
.68
.67
.65
.63
.59
.58
.58
.57
.57
.56
.54
.52
.51
.51
.48
.48
.47
.41
.41
.40
.39

OO0OO0OrRPRO0OO0OORFROOFRORRFPOR JRERERPRPERLRRERERERLNO

.92
.22
.44
.17
.28
.30
.04
.21
.29
.34
.32
.76
.07
.85
.75
.25
.78
.23
.62
.89
.01
.02
.70
.57
.66
.37
.68
.67
.59

eoNeoNeoNolNoNolNoNoNoNoNohololololololNololNoReoll i il

.18
.13
.08
.07
.06
.03
.02
.00
.98
.97
.94
.91
.86
.83
.83
.82
.81
.81
.78
.75
.74
.73
.69
.69
.68
.59
.59
.57
.57

57.
58.
59.
60.
6l.
62.
63.
04.
65.
06.
67.
68.
69.
70.
71.
71.

72

14

42
55
63
70
76
79
81
81
79
76
69
61
46
29
12
94

.76
13.
.35
75.
75.
76.
77 .
77 .
78.
79.
79.
80.
80.

57

11
85
57
26
95
63
23
82
39
96



Theristus sp.
Spilophorella sp.
Stylotheristus sp.
Oncholaimellus sp.
Leptolaimus rivalis
Eubostrichus sp.
Chromaspirina sp.
Tricoma Sp.
Longicyatholaimus sp.
Oxyonchus sp.
Polygastrophora sp.
Endeolophos sp.
Thoracost sp.
Sphaerotheristus nothus
Monhystera sp.
Laimella sp.
Neochromadora sp.
Paracyatholaimus sp.
Cyatholaimus sp.
Spirobolbolaimus sp.
Metachromadora sp.
Paranticoma sp.
Desmolaimus sp.2

Groups D & L

ooNoNoNoNolNoNolololololololNolNolNolNolNololl o)

.00
.55
.69
.00
.62
.00
.00
.21
.00
.00
.47
.00
.00
.41
.64
.45
.58
.56
.00
.00
.53
.53
.51

Average dissimilarity = 72.70

Group D

Species
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.00
.69
.31
.97
.32
.74
.83
.72
.69
.72
.31
.63
.63
.32
.00
.28
.00
.00
.59
.59
.00
.00
.00

eoNoNoNoNoNoNoNolNololololololNolNolNolNololoRa RN R ]

Group L

Av.Abund Av.Abund

ooNoNoNoNolNoNolololololololNolNolNolNolololl o)

.39
.37
.35
.34
.33
.32
.32
.31
.28
.27
.27
.27
.27
.27
.26
.25
.24
.24
.23
.23
.22
.22
.22

O O O O OO OO OO IODIOIODIOIOIODOLOLLOLLOOO

.67
.93
.75
.44
.80
.66
.69
.83
.67
.69
.60
.44
.44
.62
.69
.81
.44
.67
.69
.69
.69
.69
.69

ooNoNoNoNolNoNolNololololololNolNolNolNololol oo

.56
.54
.50
.49
.48
.46
.46
.45
.40
.39
.39
.39
.39
.39
.38
.36
.35
.35
.33
.33
.32
.32
.31

81.
82.
82.
83.
83.
83.
84.
84.
85.
85.
86.
86.
86.
87.
87.
87.
88.
88.
89.
89.
89.
89.
90.

52
06
56
05
52
99
45
90
30
69
07
46
85
23
61
97
32
67
00
33
65
97
28

Av.Diss Diss/SD

Contrib%

Cum.$%
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Dichromadora affinis 3.30 12.87 4.82 1.45 6.64 6.64
Paracanthonchus brevicaudatus 1.31 4.79 2.15 0.74 2.96 9.60
Spirinia sp. 1.77 5.70 2.02 1.34 2.78 12.38
Ptycholaimellus brevisetosus 3.02 7.03 2.00 1.25 2.76 15.13
Gomphionema parvum 1.47 5.31 1.81 1.49 2.49 17.63
Paracomesoma longispiculum 3.28 0.00 1.52 1.65 2.09 19.71
Cyatholaimidae 0.00 3.17 1.47 1.02 2.02 21.73
Daptonema sp.6 3.43 3.91 1.40 1.16 1.92 23.66
Microlaimus orientalis 0.43 3.24 1.37 1.25 1.88 25.54
Molgolaimus sp. 4.03 2.34 1.36 1.47 1.87 27.41
Axonolaimus sp. 0.42 3.11 1.35 0.98 1.85 29.26
Marylynnia sp.1l 2.12 2.40 1.34 0.96 1.85 31.11
Terschellingia sp.2 5.02 2.32 1.31 1.43 1.80 32.91
Elzalia sp. 2.80 3.46 1.16 2.27 1.60 34.51
Parapinnanema sp. 0.21 2.62 1.12 1.72 1.54 36.05
Pseudolella sp. 2.30 0.00 1.07 1.17 1.48 37.53
Xyalidae 0.22 2.36 1.07 0.97 1.47 39.00
Oncholaimidae 0.00 2.32 1.04 1.21 1.43 40.43
Hopperia sp. 2.38 0.43 1.02 l1.61 1.40 41.83
Laxus sp. 0.00 2.34 1.01 0.86 1.39 43.22
Dorylaimopsis tumida 3.60 1.72 0.97 1.34 1.34 44 .56
Parodontophora sp.2 2.71 1.96 0.94 1.79 1.29 45.85
Chromadoridae 0.22 2.14 0.93 1.02 1.29 47.13
Halalaimus luticolus 2.26 0.28 0.91 2.33 1.26 48.39
Innocuonema sp. 0.00 2.06 0.88 0.91 1.21 49.60
Comesa sp. 2.54 1.19 0.87 1.40 1.20 50.80
Syringolaimus sp. 0.22 1.89 0.86 0.89 1.19 51.99
Viscosia sp. 1.89 1.14 0.83 1.90 1.15 53.14
FEurystomina ornata 0.51 1.85 0.81 1.22 1.12 54.25



Comesomatidae
Sabatieria doancanhi
Chromadora sp.
Neotonchus sp.
Odontophora sp.
Vasostoma sp.
Pselionema sp.
Linhystera sp.
Linhomoeus sp.
Halichoanolaimus sp.
Zalonema sp.

Onyx sp.

Chromadorita sp.
Comesoma sp.
Setosabatieria sp.
Linhomoeidae
Aponchium sp.
Desmodora vietnamica
Catanema sp.

Enoplus sp.
Terschellingia longicaudata
Theristus sp.

Aponema Sp.
Parasphaerolaimus sp.
Stilbonema sp.
Daptonema brevisetosum
Oxystomina sp.
Desmolaimus sp.1
Campylaimus sp.

OO OO OO O HrHrHoOoOoOroboboooroororrPRrPror onNn o

.00
.30
.42
.34
.00
.65
.46
.47
.35
.38
.05
.71
.51
.16
.00
.54
.00
.22
.00
.09
.49
.31
.08
.98
.00
.86
.82
.81
.88
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.79
.25
.81
.88
.62
.31
.38
.00
.00
.14
.84
.22
.86
.00
.10
.00
.25
.13
.25
.00
72
.00
.00
.00
.07
.00
.40
.32
.00

oNeoNeoNoNoNoNoNoNoNoNoNoNoNoRoRoRoolohoolololololNolNolNolNe

.80
.80
.76
.74
.73
.12
.66
.65
.64
.61
.59
.58
.57
.53
.53
.53
.51
.51
.51
.50
.48
.47
.47
.45
.44
.43
.43
.43
.41

HORPROOROOOOOROOOOORRFFORRLRRPRERRERRR

.16
.33
.37
.54
.33
.19
.22
.11
.24
.83
.05
.04
.67
.87
.97
1
.69
.01
.66
.97
.60
.78
.56
.31
.68
.56
.41
.76
.33

eoNeoNoNoNoNoNoNoNoNoNololololBolololNolololNolNoNoRa R il il sl =il s

.11
.10
.04
.02
.00
.99
.91
.90
.87
.84
.80
.80
.79
.74
.73
.12
.71
.71
.70
.69
.66
.65
.64
.62
.60
.60
.59
.59
.57

55.
56.
57.
58.
59.
60.
ol.
62.
63.
04.
64.
65.
06.
67.
67.
68.
69.
70.
70.
71.
.07
72.
73.
73.
74.
75.
75.
76.
76.

12

36
46
50
52
52
52
43
33
20
04
85
64
43
17
90
62
33
03
73
42

72
36
98
59
19
78
37
94
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Eubostrichus sp. 0.43 0
Sphaerotheristus nothus 0.80 0
Neochromadora sp. 0.94 0
Sphaerolaimus maeoticus 0.71 0
Longicyatholaimus sp. 0.36 0
Oncholaimellus sp. 0.00 0
Endeolophos sp. 0.21 0
Chromaspirina sp. 0.00 0
Spilophorella sp. 0.21 0
Tricoma sp. 0.21 0
Desmolaimus sp.Z2 0.73 0
Leptolaimus rivalis 0.48 0
Actinonema sp. 0.36 0
Oxyonchus sp. 0.00 0
Thoracost sp. 0.00 0
Monhystera sp. 0.60 0
Trochamus sp. 0.21 0
Aegialoalaimus sp.3 0.59 0
Paramonohystera sp. 0.31 0
Stylotheristus sp. 0.39 0
Subsphaerolaimus major 0.50 0
Parironus sp. 0.22 0
Cyatholaimus sp. 0.00 0
Spirobolbolaimus sp. 0.00 0
Thoracostomopsidae 0.00 0
Aegialoalaimus sp.1l 0.51 0
Cheironchus sp. 0.52 0
Daptonema dihystera 0.00 0
Terschellingia lutosa 0.00 0

.74
.32
.00
.31
.69
.97
.63
.83
.69
12
.00
.32
.40
.72
.63
.00
.43
.00
.43
.31
.00
.40
.59
.59
.49
.00
.00
.45
.45

oNeoNeoNoNoNoNoNoNoNoNoNoNoNoRoRoRoolohoolololololNolNolNolNe

.41
.39
.39
.38
.37
.36
.35
.34
.33
.33
.32
.30
.30
.29
.29
.28
.27
.26
.25
.25
.25
.25
.24
.24
.22
.22
.22
.22
.22

oNeoNeoNoNoNoNoNoNeoNoNoNoNoRoRoRoRololohoholololololNololNolNe

.88
.99
.44
.78
17
.44
.56
.69
.79
.83
.67
.80
.61
.69
.44
.98
.59
.44
.63
.85
.66
.59
.69
.69
.44
.44
.68
.44
.44

eoNeoNeoNoNoNoNoNoNoNoNohololololololNoNoNoNololNololololNolNolNo]

.56
.53
.53
.52
.50
.49
.48
.47
.46
.46
.45
.41
.41
.40
.40
.39
.37
.35
.35
.35
.34
.34
.34
.34
.31
.31
.30
.30
.30

77,
78.
78.
79.
79.
80.
80.
81.
81.
81.
82.
82.
83.
83.
84.
84.
84.
85.
85.
85.
86.
86.
86.
87.
87.
87.
88.
88.
88.

50
03
56
08
58
08
56
04
50
95
40
81
22
62
02
41
78
13
48
83
18
52
85
19
50
81
11
41
71
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Prochromadorella sp. 0.21 0.32 0.22 0.61 0.30 89.01
Pseudosteineria sp. 0.30 0.31 0.21 0.61 0.29 89.29
Laimella sp. 0.21 0.28 0.20 0.62 0.27 89.57
Amphimonhystrella sp. 0.00 0.40 0.19 0.44 0.26 89.83
Anticoma sp. 0.00 0.40 0.19 0.44 0.26 90.09

Phu luc 3 Phan tich PERMANOVA vé sy khic biét ctia cac quan x4 tuyén tring giita cac dja diém thu mau va giira cac ving
PERMANOVA
Permutational MANOVA

Resemblance worksheet

Name: Resem?2

Data type: Similarity

Selection: All

Transform: Square root

Resemblance: S17 Bray Curtis similarity

Sums of squares type: Type III (partial)

Fixed effects sum to zero for mixed terms

Permutation method: Unrestricted permutation of raw data
Number of permutations: 999

Factors
Name Type Levels
Pia diém Fixed 6
PERMANOVA table of results
Unique
Source df SS MS Pseudo-FP(perm) perms P (MC)
bi 5 17315 3463.1 2.6711 0.001 999 0.001

Res 12 15558 1296.5



Total 17 32873

Factors
Name Type Levels
Pia diém Fixed 6

PAIR-WISE TESTS
Term 'Pia diém'

Unique
Groups t P (perm) perms
CTl, CT2 1.4741 0.092 100
CTl, bl 0.98796 0.51 100
CTl, b2 1.2761 0.109 100
CTl, L1 1.9881 0.108 100
CT1l, L2 2.0551 0.0093 100
CT2, bl 0.91692 0.728 100
CT2, b2 1.1953 0.199 100
CcT2, L1 2.1225 0.111 100
CT2, L2 2.1854 0.103 100
bl, b2 0.8438 0.921 100
bl, L1 1.5628 0.109 100
bl, L2 1.6465 0.117 100
b2, L1 1.9432 0.105 100
b2, L2 2.0236 0.078 100
L1, L2 1.5779 0.115 100

149

P (MC)

.133
.437
.209
.032
.029
.528
L2777
.029
.024
.586
.091
.073
.031
.049
.086
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Phu luc 4 Phan tich PCA vé mo1 quan hé gifra cac yéu to moi truong véi sy khac biét ciia cau triic cac quan xa tuyén trung
bién song tu do gitta cac khu vuc thu mau

PCA
Principal Component Analysis

Data worksheet

Name: Datab

Data type: Other

Sample selection: All
Variable selection: All

Eigenvalues

PC Eigenvalues %Variation Cum.%Variation

1 2.72 38.8 38.8

2 2.06 29.4 68.3

3 1.37 19.6 87.9

4 0.57 8.1 96.0

5 0.27 3.9 99.9
Eigenvectors

(Coefficients in the linear combinations of variables making up PC's)
Variable PC1 PC2 PC3 PC4 PC5
Pd man (%) 0.292 -0.437 -0.409 0.112 -0.720
DO -0.515 -0.117 -0.140 -0.615 -0.135
PH 0.516 -0.300 -0.102 0.057 0.514
Nhiét dé (oC) -0.166 -0.484 0.521 0.338 -0.127
pd dan dién (m/s) 0.241 0.322 0.654 -0.075 -0.376
bd duc (mg/l) -0.441 -0.445 0.145 0.207 0.186
Trung binh hat d4& 0.321 -0.412 0.288 -0.666 0.083



Principal Component Scores
SCORE3 SCORE4

Sample SCORE1 SCOREZ

L1.1 2.41 0.811
L1.2 2.067 0.485
L1.3 2.46 0.751
L2.1 0.282 2.19
L2.2 0.203 2.29
L2.3 0.208 2.28
bl.1 0.953 -2.42
Pl.2 0.955 -2.43
bl.3 0.956 -2.43
b2.1 0.361 -0.536
b2.2 0.188 -0.314
b2.3 0.264 -0.412
CTl.1 -2.4 2.52E-2
CTl.2 -2.19 -0.245
CT1.3 -2.2 -0.226
CT2.1 -1.74 0.103
CT2.2 -1.64 -1.87E-2
CT2.3 -1.73 9.75E-2
Outputs

Plot: Graphlé6
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41
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SCORES
0.151
0.217
0.163
-0.2

-0.221

-0.219
-0.29
-0.29
-0.29
0.444

0.4

0.419

0.687

0.741
0.738

-0.825

-0.801

-0.824
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HINH ANH MOT SO LOAI TUYEN TRUNG O HE SINH THAI RAN SAN HO VINH NHA TRANG, KHANH HOA

Zalonema sp.

Terschellingia sp.

Rhinema sp.



153

Chromadora sp.

s s T

Comesa sp.

Dorylaimopsis tumida
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Parodontophora sp.

Pselionema sp.

Pseudolella sp.
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Spirinia sp.

Viscosia sp.



