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The seasonal variation in the distribution structure of the free—living
nematode communities in Ba Lai River, Ben Tre province was
investigated to evaluate their differences in the wet and dry seasons.
Nematode data were processed basing on average and standard
deviation. Multivariate analysis such as MDS, ANOSIM and SIMPER
were done by the PRIMER v.6-PERMANOVA software. The results
of the study showed that seasonal differences in the distribution
structure of nematode communities. Broadly distributed nematode
genera, such as Daptonema, Theristus, Monhystera, and
Terschellingia, were appeared in both seasons. Seasonal factors
change the environmental characteristics, thereby changing nematode
communities; however, it is necessary to define specifically this
environmental characteristic in the next study.
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Sy bién dong theo mua trong cau tric phan bé cua quan xa tuyén
tring séng tu do & séng Ba Lai, tinh Bén Tre dwoc nghién ciu nham
danh gia su khéc biét cua chung trong mua mua va mua kho. Dir liéu
cua tuyén trang dugc xir Iy va phan tich dudi dang gid tri trung binh
va do léch chuan. Cac phuong phap phan tich da bién nhu MDS,
ANOSIM va SIMPER dugc thyc hién bang phan mém PRIMER v.6—
PERMANOVA. Két qua nghién ciru cho thay su khac biét theo moa
trong cau tric phan bé quan xa tuyén tring. Cac gidng tuyén triing c6
phan bd rong nhu Daptonema, Theristus, Monhystera va
Terschellingia hién dién ¢ ca hai mua. C6 thé su khac biét theo mua
trong tinh chit moi trudng di lam thay ddi ciu tric phan bd quan xa
tuyén trang; tuy nhién nhing tinh chat méi truong nao c6 sy bién doi
theo mua can phai duoc xac dinh trong nghién ctu tiép theo.
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1. Giéi thiéu

Hé théng song Mé Koéng c6 ché do thiy van chia 1am hai mua rd rét: Mua 1i (mua mua) tir
thang 6 dén thang 12 (véi luu lwong dong chay chiém 70-80% tong luu luong ndm) va mua can
(muUa kho) tir thang 1 dén thang 5 [1]. Chinh tir sy khac nhau trong ddc diém thay van, tinh chat
moi truong ly - hda gitta cac mua tic dong rat I6n dén cau trdc phan b va dic diém quan xa thay
sinh vat nhu: dong vat day khong xuong sdng ¢& 16n [2]-[4], dong vat c6 xwong sdng [5]-[7],
phiéu sinh vat [8]-[10]. Tuy nhién, nhom dong vt day khong xuong sdng cd trung binh, von
dugc xem la rat nhay cam va co vai tro quan trong trong h¢ sinh thai nén day [11]-[13], van con it
dugc cha y trong cac nghién ctu vé tac dong cua thay d6i moa Ién thiy sinh vat.

Tuyén tring (hay con goi la giun tron) la nganh sinh vat chlem vu thé trong nhom dong vat
day khong xuong séng c& trung binh [13]. Quan X4 tuyén tring song tu do (QXTT) dong vai tro
quan trong trong su luan chuyén dong vat chit ¢ hé sinh thai nén day [11]. Tuyén trung la mot
mét xich trung gian quan trong trong ludi thie an thily vuc gitra nhom sinh vat san xuat va nhom
sinh vat tiéu thu bac cao hon (dong vat day khong xuong song, co xuong song) [6]. Thuc té cho
thiy, do khac bigt trong tinh chat mdi truong gitta cic mua da anh huéng lén cu tric thanh phan
QXTT [11]. Mét d6 QXTT ving triéu & cira song Hunter (Uc) c6 bién dong rat I6n gitra cac mua
trong ndm [14]. Ngoai ra, kiéu dinh dudng cua cac nhom tuyén tring trong quan xi ciing ghi
nhan c6 bién dong theo mua do thay ddi trong ngudn thirc an ty nhién [14]. Alongi (1987) ghi
nhan mat do QXTT khong khac biét gitta nam cira song ¢ Uc nhung c6 su khac biét theo mua
(mUa hé cao hon mua déng) [15]. M6t nghién ciru khac ciia Hodda va Nicholas (1990) cho rang,
ty 1¢ gi6i tinh va kich thuéc tuyén tring rat khac nhau gitra cac mua [16]. Ngoai ra, Li va Vincx
(1993) nghién cau QXTT cura song Westerschelde (Ha Lan) tir 1983-1989 cho thiy khong co su
thay d6i y nghia trong cau trdc quan xa theo mua; tuy nhién sy bién dong trong do man, do anh
hudng tir lugng nuwdc ngot cung cap tir thuong ngudn, mai 1a nhan té chinh chi phdi QXTT [17].
Tac gia Ngo Xuan Quang va cong sy (2013) nghién ctru QXTT tai tdm cua sdbng Mé Koéng cho
thiy khong c6 su khac bi¢t rd rang trong cau tric phan b quan Xa gitra mua kh6 va mua mua.
Téc gia con dé xuat can ¢ nhiing nghién ctru trong twong lai dé lam ré mdi quan h¢ gitra yéu to
mua va QXTT [18] Day cling 1a mot trong nhitng nghién ctru dau tién budc dau ghl nhan tuong
tac gitra yeu t6 mua va tuyén trang; tuy nhién, nghién ctru nay dugc thyc hi¢n tai vung cua song,
thong tin ve anh huong cua yeu t6 mua 1én QXTT vung nudc ngot van con chua duoc nghién ciru
day du.

Céc danh gia vé anh huong cua yéu té mua 1én QXTT con chua thuc su rd rang, nguyén nhan
do tinh chit méi trudng va cau trac QXTT & ting khu vuc nghién cau 1a rt khac biét. Tir day,
nghién ctru nay duoc tién hanh véi muc tiéu danh gia sy bién dong trong cau tric phan bé QXTT
& sbng Ba Lai thudc hé théng sdng Mé Kéng, tinh Bén Tre. Cung véi nghién ciu cua Ngd Xuan
Quang va cong su (2013) [18], thdng tin tir nghién ciu ndy cung cap thém dir liéu khoa hoc vé
tuong tac gitra yéu td mua va QXTT & hé sinh thai ngot - lo.

2. Phwong phép nghién ciu
2.1. Khu varc nghién cizu va bé tri thu mdu

Song Ba Lai c6 chiéu dai 55 km chay tir x4 Tan Loi (huyén Chau Thanh) ra dén bién. Tir x3 Tan
Loi dén x& Thanh Triéu dong sdng can va hep, tir kénh An Hoa di vé phia bién, long song duoc ma
rong tir 200-300 m, d6 sau tir 3-5 m [19]. Nam 2002, céng dap Ba Lai dugc khanh thanh nhim muc
dich bao vé ving dét phan trung va thuong ngudn khdng bi man héa do tridu cuong. Luu lwong cua
song vao mua khd khoang 50-60 m*/s, mua mua khoang 250-300 m¥s [20].

Quan x4 tuyén trung duoc thu thap trong thang 10/2019 (mua mua), thang 03/2020 (mua kho)
theo trinh ty tir ngoai cira song dén thuong nguon tai 16 vi tri (ky hi¢u tr G1 dén G16), vi tr| Gl
dén G3 nam vé ha ngudn dap Ba Lai, G4 d¢én G16 nam vé thugng ngudn sdng (Hinh 1). G mdi vi
tri, thu ba mau lap lai ¢ vang triéu.
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Hinh 1. Ban do vi tri thu mdu tuyeén tring trén song Ba Lai, tinh Bén Tre
2.2. Thu va xi# Iy mdu tuyén trung

Dung ng core cim sau xudng nén day khoang 15 cm va thu toan bo mau tram tich I6p mit ¢
d6 sau 10 cm. Sau d6 mau tram tich duoc ¢é dinh bang dung dich formaldehyde 7%, néng &
nhiét d6 60°C ngoai hién truong va chuyén vé phong thi nghiém cua Phong Cong nghé va Quan
Iy méi treong, Vién Sinh hoc nhiét déi dé tién hanh xir ly va phan tich.

Gan loc lay phan tram tich tir 38 pum—1 mm béng ray, sau d6 tach lay mau tuyén tring bang
phuong phép st dung dung dich Ludox-TMS50 (ti trong 1,18) [21]. Nhuom mau véi dung dich Rose
Bengal 1% rdi dung kinh Ip soi ndi SZ-COUS PM 01 dé x4c dinh mat do. Gap ngau nhién 100 c&
thé tuyén tring (mau nao dudi 100 thi gép toan bo) xu Iy 1én tidu ban theo phuong phap cua De
Grisse (1969) [22]. Pinh danh dén cap do giéng (genus) theo cac khda phan loai cia Platt va Warwick
(1983, 1988) [23], [24], Warwick va cong su (1988) [25], dinh danh cac gidng tuyén tring nuéc ngot
[26], [27]. Ngoai ra, tham khao thém co s6 dix liéu tuyén tring tryc tuyén NEMYSS [28].

2.3. X ly sé liéu

Dic diém cua QXTT vé mat do duoc xir ly bang phan mém Microsoft Excel 2019, sé liéu
dugc thé hién dudi dang gid tri trung binh + do léch chuan. Céc chi s6 nhu do phong phi vé
gidng sé loai (S), chi s6 da dang Shannon—Wiener (H' logy), Margalef (d) va chi so dong déu
Pielou’s (J') dugc su dung dé danh gia muc do da dang sinh hoc quan xa.

S6 lidu vé mat do, da dang sinh hoc cia QXTT duoc kiém dinh phan phdi chuan bing kiém
tra Shapiro-Wilk, va phuong sai dong nhét bang kiém tra Levene. Néu sé liéu thoa man yéu cau
vé phan phdi chuan va phuong sai dong nhat thi phan tich ANOVA maét yéu té duoc sir dung dé
kiém tra su khéc biét thong ké cac dic diém cua QXTT (mat do, da dang sinh hoc) gitra hai moa.
Néu khong thoa man thi phan tich phi tham sé Kruskal-Wallis dugc ding dé thay thé. Dir liéu
dugc chuyén vé dang phl hop trude khi phén tich bang XLSTAT 2019.

Cau trGc phan bé QXTT dugc phan tich biang phin mém PRIMER v.6-PERMANOVA.
Trude khi thuc hién cac phép phén tich da bién, s6 liéu dugc chuyén vé dang log (x+1), sau do
chuyén thanh ma tran dya trén chi s tuong dong Bray—Curtis. Phan tich MDS (Non-metric
Multi Dimensional Scaling analysis) dugc ap dung dé danh gia cAu tric phan bé QXTT theo
mua. Dung one-way ANOSIM (ANalysis Of SIMilarity) dé kiém tra khac biét ¥ nghia ciu triic
quan x4 gitta mua kho va mua mua. Phan tich SIMPER (SIMilarity PERcentages) duoc ap dung
dé tim ra cac giéng uu thé chi phbi dén su twong dong (hoic khong twong dong) giira hai moa.
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3. Két qua va ban luan
3.1. Bién déng theo mua cia mdt dé va da dang sinh hoc

Cau truc thanh phan quan xa tuyén trung song Ba lai vao miia mua 2019 bao gom 97 gidng
thuoc 47 ho, 11 bo (Araeolaimida, Chromadorida, Desmodorida, Desmoscolecida, Dorylaimida,
Enoplida, Mononchida, Monhysterida, Plectida, Rhabditida, Triplonchida), 2 16p (Chromadorea
va Enoplia). Mua khd 2020, QXTT gém 91 gidng thuoc 43 ho, 10 bo (Araeolaimida,
Chromadorida, Desmodorida, Dorylaimida, Enoplida, Mononchida, Monhysterida, Plectida,
Rhabditida, Triplonchida), 2 I6p (Chromadorea va Enoplia) [29]. Nhin chung, khdng c6 su bién
dong I6n trong so lugng glong, ho, bo va l6p caa QXTT theo mua.

Mat d6 quan x4 (c& thé/10 cm?) mua mua khoang 256,54 + 473,18 thap hon déng ké khi so
véi mat d6 mua kho, uéc khoang 709,75 + 612,58. Chi sé phong phu vé gidng (S) khong c6 khac
biét dang ké gitra muia mua (12,04 + 5,27) va mua kho (13,92 + 5,43). Cac chi s da dang d, J' va
H' mua mua lan luot 14 2,47 + 0,96; 0,80 + 0,10; 2,72 + 0,57, khdng qué khac biét vi moa kho
v6i 2,20 = 1,10; 0,74 £ 0,13; 2,77 £ 0,79 twong tng. Nhin chung, chi cd mat d6 1a cé sy khac biét
rd rét giira hai mua, nguoc lai khdng co su bién dong I6n theo mua vé da dang sinh hoc (Hinh 2).
Két qua phan tich thong ké cho thay chi c6 mat do quan xa la c¢6 khéc biét y nghia theo mua,
trong khi céc chi s6 da dang khong ghi nhan sy khéc biét y nghia thong ké (Bang 1).
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Hinh 2. Mdt dé va da dang sinh hoc theo mua cia quan xa tuyén tring séng Ba Lai
Bang 1. Phan tich thdng ké ddc diém quan xa tuyén tring theo mua

Pic diém n p-Shw p-L Kiéu test p-value
Mat d6 96 0,07 0,14 ANO <0,0001
S 96 0,004 0,80 Krw 0,06
d 96 0,07 0,04 Krw 0,17
J' 96 <0,0001 0,27 Krw 0,051
H' (log,) 96 0,03 0,02 Krw 0,50

p-ShW: Gi4 tr; p cua kiém tra Shapiro-Wilk, p-L: Gid tr; p cia kiém tra Levene, ANO: ANOVA, KrWw:
Kruskal-Wallis

3.2. Bién dgng theo muia trong cdu trac phan b

Nhin chung, két qua md phéng MDS cho thay cau tric phan bo QXTT tai tam vj tri c6 sy
phan biét kha rd theo mua. O muc d¢ tuong dong 35%, cau tric phan bo quan xd tach thanh quan
xd mua khé va mua mua. Tuy nhién, cac vi tri ha nguon dap Ba Lai van chua thay c6 su khac biét
rd rét theo mua (Hinh 3A). Ngoai ra, két qua phan tich ANOSIM cho thay c6 su khac biét y nghia
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trong cau tric QXTT séng Ba Lai giira hai mia ¢ mic khac biét (significance level) 0,1%

(Global R = 0,263, s6 hoan vi = 9999) (Hinh 3B).
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Hinh 3. (A) MDS cdu tric phan bd quan xa tuyén triing tei tam v; tri trong hai mua, (B) Kiém tra khac biét
thong ké quan x& tuyén tring giiza hai mua bang phan tich ANOSIM

Vao mua mua 2019, phén tich SIMPER cho thiy mirc do tuong dong trung binh quan xa kha
thap (20,61%). Cac giéng Theristus, Monhystera, Dorylaimus va Terschellmgla la nhitng giéng
c6 vai trd chinh trong su twong dong trong mua mwa voi mac dong gop lan Tuot la 26,55%,
21,03%, 15,57% va 14,01%. Mua khd 2020, muc do tuong dong trung binh van kha thap, dat
23,60%. Gidng Daptonema va Theristus tiép tuc dong vai trd quan trong trong su twong dong &
mua kho (déng gbp 29.83%, 16,94%, tuong mg), sau d6 1a cac gidng Monhystera (13,70%) va

Terschellingia (10,00%) (Bang 2).
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Béing 2. Phan tich SIMPER miic frong dong trung binh trong ting mua va giong tuyeén tring anh huong
den sy twong dong (Dung ¢ muke dé tich lily < 90%)

Muia mwa 2019: Twong dong trung binh 20,61%

Gidng Mait dd trung binh (c4 thé&/10 cm? Twong dong trung binh  Péng gép (%)  Tich liy (%)
Theristus 66,25 5,47 26,55 26,55
Monhystera 14,47 4,33 21,03 47,58
Dorylaimus 5,65 3,21 15,57 63,15
Terschellingia 35,94 2,89 14,01 77,16
Daptonema 11,63 1,37 6,64 83,80
Parodontophora 24,01 0,80 3,86 87,66
Rhabdolaimus 2,01 0,37 1,81 89,48
Paracomesoma 34,45 0,3 1,44 90,92

Mua khé 2020: Twong dong trung binh 23,60%

Mat d¢ trung binh (ca thé&/10 cm?) Twong dong trung binh  Péng gép (%) Tich liy (%)

Daptonema 178,86 7,04 29,83 29,83
Theristus 85,98 4,00 16,94 46,76
Monhystera 77,21 3,23 13,70 60,46
Terschellingia 46,70 2,36 10,00 70,46
Sphaerotheristus 16,66 1,54 6,53 76,99
Dichromadora 54,62 1,07 4,52 81,51
Parodontophora 28,07 1,03 4,35 85,85
Rhabdolaimus 9,59 0,80 3,37 89,22
Monhystrella 5,63 0,55 2,31 91,53

Phan tich SIMPER tiép tuc duoc ap dung dé xac dinh mac khéc biét trong quan x4 giita hai
mua va cac giéng cd vai trd quan trong trong sy khac biét ¢6. Nhin chung, gitra hai mua c6 su
khac biét rat I6n trong cau trac QXTT (mwac khac biét trung binh 1a 81,16%). Ba gidng
Daptonema, Theristus va Monhystera la nhiing gidng c6 vai trd chinh trong su khac biét gitra
mua mua va mua kho (déng gop 19,36%, 12,41% va 11,13%, tuong (ng). Ngoai ra, cac giéng
nhu Terschellingia, Dichromadora, Parodontophora, Paracomesoma, Sphaerotheristus,
Rhabdolaimus va Hopperia cling c6 vai tro quan trong trong su khac biét gitra hai mua (Bang 3).

Bing 3. Phan tich SIMPER muic khac biét trung binh giiza hai ma va giong tuyén tring
danh huwong dén sy khac biét (Ding ¢ mire do tich lity < 90%)
Mua mwa 2019 - Muoa khd 2020: Khac biét trung binh 81,16%

- Mll\l/?ﬁl:l:;_lz_glg M'\u/gtkgg '2I'0820 Khéc biét Pong gop Tich liy
Giong (CAthé#10cm?)  (cathé0cmz  trungbinh (%) (%)
Daptonema 11,63 178,86 16,68 19,36 19,36
Theristus 66,25 85,98 10,69 12,41 31,77
Monhystera 14,47 77,21 9,59 11,13 42,90
Terschellingia 35,94 46,7 6,66 7,74 50,64
Dichromadora 3,48 54,62 4,34 5,04 55,67
Parodontophora 24,01 28,07 4,10 4,76 60,43
Paracomesoma 34,45 10,75 2,97 3,45 63,88
Sphaerotheristus 1,60 16,66 2,91 3,38 67,26
Rhabdolaimus 2,01 9,59 2,52 2,92 70,18
Hopperia 1,62 34,37 1,87 2,17 72,35
Dorylaimidae 5,65 9,81 1,63 1,90 74,25
Monhystrella 0,19 5,63 1,63 1,90 76,14
Desmodora 1,94 6,22 1,43 1,66 77,81
Diplolaimelloides 1,05 18,23 1,27 1,48 79,28
Diplolaimella 0,00 17,69 1,04 1,20 80,49
Spilophorella 7,05 7,08 0,93 1,08 81,57
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Mua muwa 2019 - Moa khé 2020: Kh&c biét trung binh 81,16%

MuaAmu’Aa 2019 MuaA kh? 2020 Khac bigt  Pénggép  Tich lay
Gibng Mat dg TB Matdo B yringbinh (%) (%)

(ca thé/10 cm?) (ca thé/10 cm?)
Halalaimus 4,51 4,75 0,86 1,00 82,58
aliplectus 0,58 11,89 0,81 0,94 83,52
Mononchulus 0,38 3,79 0,77 0,90 84,42
Mylonchulus 0,42 3,33 0,70 0,82 85,23
Pseudolella 1,77 8,94 0,69 0,81 86,04
Neotobrilus 0,53 4,40 0,64 0,74 86,78
Tobrilus 0,00 1,79 0,52 0,60 87,38
Sabatieria 2,41 5,20 0,52 0,60 87,98
Eumonhystera 1,89 1,54 0,50 0,58 88,56
Trissonchulus 4,96 2,88 0,49 0,57 89,13
Onyx 0,00 5,18 0,40 0,46 89,59
Paraplectonema 0,32 1,43 0,40 0,46 90,05

Danh gia bién dong cua QXTT theo mua van con mét sb tranh luan. Nhiéu tac gia ghi nhan
yéu t6 mua tac dong 1én mat do, kiéu dinh dudng cua QXTT [11], [30], [31]. Nguoc lai, Hodda
(1990), nghién ctu & ving cia séng 6n doi tai Uc, tac gia cho rang QXTT thay d6i theo vi tri
khao sat, it thay doi theo muia trong nam [16]. Nhitng nghién ciru cho rang yéu to mua khong anh
hudng dén QXTT, ¢ thé xuat phat tir tinh bén vimg, it thay dbi trong tinh chit méi trudng ¢ khu
vuc nghién ctu [32]. Tuy nhién, ché d6 thuy vin séng Ba Lai noi riéng va ca hé thong song Mé
Kong néi chung, 1a rat phic tap va bién dong theo mua. Giita cac mua c6 su khac nhau rat I6n
diéu kién ly héa dong song, dan dén bién dong trong dic diém quan xa thuy sinh vat, trong d6 c6
tuyén tring. Tac gia Pham Ngoc Hoai va cong sy (2021), da ching minh rang cac dac tinh chi thi
cuia tuyén tring séng Ba Lai vé ty 1é cac nhom sinh thai, chi s6 sinh truong c6 sy thay doi theo
mua. Nhin chung, trong nghién ctru nay ghi nhan cau tric phan bé va mat ¢6 QXTT song Ba Lai
khéc biét theo mua, nguoc lai chwa ghi nhan thay d6i theo mua trong mic d6 da dang sinh hoc.
Thoi gian thuc hién nghién ciu con ngan, dac diém QXTT & mua khé va mua mua chwa c6 danh
gia lap lai, cho nén tinh bén vitng theo mua trong mirc d6 da dang sinh hoc cia QXTT séng Ba
Lai can phai tiép tuc danh gia trong nghién cuu tiép theo.

Ciing danh gia su thay ddi theo mua trong ciu triic phan bé QXTT, tac gia Ngd Xuan Quang
va cong su (2013) cho riang, QXTT cira sdng Mé Kong bién dong theo vi tri khao sat, it thay doi
theo mua trong nam [13]. Trong khi, két qua nghién ctru lai ghi nhan cau tric phan bé QXTT
séng Ba Lai lai bién dong theo mua. Su khac nhau nay c6 thé duoc ly giai do khac nhau trong
khong gian nghién ctru, nghién ctru cua Ngo Xuan Quang va cong su (2013) theo khdng gian
“cira s6ng - Cira sONG”, nghién ciru nay theo khong gian “thirong nguon-hg nguon”. Do khac
nhau trong khdng gian nghién ciru nén diéu kién 1y hoa méi truong ciing s& khéc nhau. That vay,
thanh phan tram tich dugc xem la yéu té chinh anh huong dén dac diém QXTT cira song Mé
Kong [18]; tuy nhién, d6 min dugc xem la yéu t6 chu chdt tac dong dén QXTT theo truc doc
song Ba Lai [33].

Do nghién ctru chua cung cp théng tin vé dic diém moi trudng séng Ba Lai ¢ hai mua nén co
ché anh huong cua yéu t6 mua 1én QXTT van con chua dugc 1am ré. Nghién ctu tiép theo can
thu thap, danh gia thém diéu kién moi truong & ting mua, xem xét yéu té6 mua da thay doi diéu
Kién moi truong ra sao. Tur dy, danh gia moi tuong quan gitta QXTT va dic diém méi trudng,
nhu vay co ché tac dong cua yéu té mua lén QXTT s& duoc lam rd.

4. Két luan

Thong qua phan tich da bién cua quan xa tuyén tring sdng tu do cho thay cAu tric phan b va
mat do quan xa tuyén tring séng Ba Lai chiu anh huong kha rd tir yéu t6 mua nhung chua ghi
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nhén trong truong hop cua cac chi s6 da dang sinh hoc. Do khdng co thong tin vé céac yéu té moi
truong chi pho| Ién quan X4 tuyén trang nén viéc ly giai cy thé tai sao yéu té mua tac dong len
quan x& tuyen tring van con chua dugc g|a1 dap. Nghién ctru trong tuong lai can lam r6 moi lién
hé tir thay doi mua dan dén thay doi tinh chat méi trudng, tir d6 tac dong Ién quan x& tuyén tring.
Ngoai ra, nghién cuu tiép theo can thoi gian danh gia lau hon, ¢&é mdi moa cd lan lap lai, nhu vay
méi ¢am bao ghi nhan ding quy luat mua tic dong lén quan x4 tuyén trng ndi riéng va thay sinh
vat néi chung.

Loi cam on
Nghién cau nay dugc tai tro boi Quy Phét trién khoa hoc va cong nghé Qudc gia

(NAFOSTED) trong dé tai ma sé 106.06-2019.51. Nhém tac gia tran trong cam on nhiing dong
g6p va chinh stra cia Ban bién tap va Quy phan bién.
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