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Nghién cttu ndy nham khao sat thanh phan va da dang ctia vi sinh vat dat & ving Dong Théap
Muoi (DTM). Mau dat thu thap tir ba tinh: Long An, Péng Thap va Tién Giang trong khoang ttr
thang 6 - 12 nam 2022. Két qua cho thdy, sy da dang ctia vi sinh vat trong cac mau dat, voi mau
DT3 (tai xa Thuong Lac, huyén Héng Ngu, tinh Dong Théap) 1a khu vuc trong lta c6 mat do vi
khuén, xa khu4n va ndm cao nhat. Phan tich metagenomics cho thay, c¢6 khu4n chiém 5,7%, trong
d6 c6 6 nganh, 11 16p, 17 bo, 21 ho va 24 chi. Vi khuin chiém ti 1¢ 1on nhat véi 94,3%, gom 33
nganh, 90 16p, 161 bo, 300 ho va 587 chi. Phan tich ving ITS xac dinh duwoc 11 nganh, 32 16p, 67

b, 131 ho, 185 chi va 230 loai cia gi6i nam.

Tt khoa: Pa dang, vi sinh vat dat, Pong Thap Muvi, Metahenomics.

1. DAT VAN BE

Vi sinh vat trong dat dong vai tro thiét yéu
trong viéc duy tri va cai thién dac tinh cta dat canh
tac nong nghiép. Chung tao ra mot moi truong dat
phong ph, gitip can bang va cung cap dinh duong
cho cay trong ciing nhu bao vé stc khée ciia hé
sinh thai dat. Sy phan hay chat hiru co bang cac
sinh vat dat c6 anh huéng 16n dén do mau mo cia
dat va phat trién cta cay tréng, cau truc cta dat va
chu trinh cac bon. Panh gia sy da dang ctia vi sinh
vat c6 thé chi ra su khac biét sau sic trong dat doi
v6i cac quan thé va chitc ning ctia vi sinh vat.

Mic du chiém phan lén trong sinh quyén,
nhung hé vi sinh vat dat va tuong tac gitta ching
hau hét chua duoc nghién ctu ky vi chi c6 mot
lwrong nhé ching c6 thé nuoi cdy dugc trén moi
truong nhan tao. Ky thuat metagenomics cung cap
mot phuong phap moéi dé danh gia thé gidi vi sinh
vat, duoc coi la mot cudc cach mang ctia con nguoi
vé hiéu biét toan bo thé gisi song va chicc ning
cua chung trong cac hé sinh thai khac nhau.

Trong nghién cttu nay, da tap trung phan tich
st da dang ctia mot so vi sinh vat trong dat nhiém

phén bang cong cu metagenomics va budc dau
danh gia duoc mic do da dang & cac cdp ctia cac
nhém vi sinh vat trong dat thu thap tit ving DTM.
Day 1a khu vuc cé dién tich khoang 730.000 ha,
chiém 70% dién tich cta 3 tinh: Long An, Tién
Giang, Dong Thap, chiém 18% dién tich dong bang
song Ctru Long. Day 1a ving dong triing voi 42%
dién tich la dat pheén. Cac vi sinh vat trong dat bi
nhiém phén doéng vai tro quan trong trong viéc cai
thién chat luong dat, gitp hé tro su phat trién cta
cay trong. Tuy nhién, vi sinh vat ciing phai d6i mat
voi su canh tranh véi cac vi sinh vat khac va voi
anh hudng tiéu cuc ctia phén, dan dén mot hé sinh
thai phtec tap va da dang.

Nghién ctru nay tip trung vao phan tich su da
dang cta vi sinh vat trong dat phén bang cong
nghé metagenomics. Pugc tién hanh trén mau dat
thu thap tir khu vuc DTM, noi dat phén chiém ty lé
16m. Vi sinh vat trong dat nay dong vai tro quan
trong trong viéc cai thién chat luong dat va hé tro
su phat trién ctia cay trong. Tuy nhién, ching phai
d6i mat véi su canh tranh va anh hudng tiéu cuc tir
phén, tao ra mot hé sinh thai da dang va phtec tap.
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bay 1a buoc dau tien dé danh gia sau hon vé mic
@0 da dang cna vi sinh vat trong moéi truong canh
tac nong nghiép.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu
Mau dat: 16 mau dat thu thap tai khu vuc

DTM goém 3 tinh: Long An (LA) (huyén Tan Hung,
Vinh Hung, thi xa Kién Tuong, Moc Hod, Tan
Thach, Dtc Hué va 7 xa phia Bic ctia huyén Thu
Thtra va Bén Lic); tinh Déng Thap (BT) (huyén
Héng Ngu, Tan Hong, Tam Nong, Thanh Binh,
Cao Lanh, Thap Muoi) va Tién Giang (TG) (huyéen
Cai Be, Cai Lay, Chau Thanh, Tan Phudc).

Bang 1. Cac vi tri thu miu va danh gia dai dién

STT | Ky hiéu Vi tri 14y mau
1 LA 01 | Khu vuc trong cay mai, xa Thanh Loi, huyén Bén Litc, tinh Long An
2 LA 02 | Khu vuc trong chanh, xa Thuan Nghia Hoa, huyén Thanh Héa, tinh Long An
3 LA 03 | Khu vuc dit chuyéen canh lda, xa Nhon Hoa, huyén Tan Thanh, tinh Long An
4 LA 04 | Khu vuc dat trong laa, xa Tan Lap, huyén Moc Héa, tinh Long An
5 BTO1 Khu vire trong hon giao mit, sdu riéng, xa Tan My, huyén Thanh Binh, tinh Pong
Thap
6 DT 02 | Khu vuc trong xoai, xa My Xuong, huyén Cao Lanh, tinh Dong Thap
7 DT 03 | Khu vuc dat trong lua, xa Thuong Lac, huyén Hong Ngu, tinh Déng Thap
8 DT 04 | Khu vuc trong lua, xa Tan Thanh B, huyén Tan Hong, tinh Dong Thap
9 DT 05 | Khu vuc trong laa, xa Tan Kiéu, huyén Thap Muoi, tinh Pong Thap
10 TG 01 | Khu vyc trong dira, xa My Phuoc, huyén Tan Phudc, tinh Tién Giang
11 TG 02 | Khu vuc vuon cay an qua, xa Nhi Binh, huyén Chau Thanh, tinh Tién Giang
12 TG 03 | Khu vuc trong laa, xa Phi Nhuan, huyén Cai Lay, tinh Tién Giang
13 TG 04 | Khu vuc tréng mit, xa My Tan, huyén Cai Be, tinh Tién Giang
14 NH1 | Khu vuc dat trong laa, xa Vinh Loi, huyén Tan Hung, tinh Long An
15 MH 2 | Khu vuc dat trong laa, xa Hung Thanh, huyén Tan Hung, tinh Long An
16 MH 3 | Khu vuc trong dua hau, x4 Hung Thanh, huyén Tan Hung, tinh Long An

Ghi chii: Thoi gian Idy mau: 6 - 12/2022.
2.2. Phuong phap nghién ctru
2.2.1. Phuong phap Idy mau dat

Lua chon méau dat dai dién trén cac loai dat
canh tac nong nghiép ving DTM, mau dat ting
mit (ting canh tac) & do sau tir 0 - 20 cm, theo
TCVN 7538-2:2005 [1]. Méi khu vuc canh tac nong
nghiep (dat phu sa): LAl DT1, DTS, TGS;
datphén: LA2, 1A3, LA4, DT2, DT4, TG1, TG4,
MH1, MH2, MHS3; dat cat: DT5, TG2. Cac mau
phan tich sé duoc bao quan tai nhiét d6 - 20°C.

2.2.2. Phuong phap xdc dinh mat do vi sinh vat

Mau dat duoc pha loang trong NaCl 0,9% roi
cdy trdi trén cac dia moéi truong NA
(Nutrientagar), ISP4 va PDA véi cac diéu kién nuoi
(Bang 2). St dung moéi truong thuong mai cta
Merck (biic).

Cac mau dat duoc tién hanh phan tich theo
phuong phap dém s6 luong khudn lac trén moéi
truong thach dia phu hop cho ting nhom vi sinh
vat. Tinh s6 luong N vi sinh vat c6 trong mau thi
theo trung binh kheéi luwong tir hai do pha loang lién
tiép theo cong thtc:
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GO
- Vx1,1xd

Trong d6: ¥ € 1a téng s6 khudn lac dém duoc

trén hai dia duoc gir lai tir hai do pha loang lién
tiép, trong do it nhat mot dia chaa toi thiéu 10
khuén lac; V 1a thé tich chat cdy duoc dua vao mbi
dia, tinh bing mililit (ml); d 1a do pha loang tuong
tng v6i dung dich pha loang dau tién duoc giir lai.

Béng 2. St dung moi truomg thuong mai

ctia Merck (Bic)
Nhom vi Moi truong biéu kién
sinh vat nuodi cay nuoi cay
Vi khuin Nutrient agar | 37°C trong 24 gio
. 28-30°C
Xa khuan ISP4 )
trong 120 gio
, , 25-30°C
Nam moc PDA N
trong 72 gio

2.2.3. Phan tich mitc do da dang bang cong cu
metagenomics
*Quy trinh tach chiét DNA téng so ctia mau dat

Cac mau thuoc nhom dat phén thu vé duoc
tron 1an theo ty Ié bang nhau dé dugc mot mau goi
l1a mau gop (G). Sau do, tién hanh tach chiét ADN
téng s6 truc tiép tir mau dat gop bang bo kit Dneasy
PowerSoil Pro Kit ctia QUIAGEN (Puc). Két qua
tach chiét duoc kiém tra néng do va do tinh sach
tren he thong may quang phé dinh luong
Eppendorf (Ptrc) va da dat yéu cau dé thuc hién
budc tiép theo.

* Phan tich 16S rRNA va ITS

Mau tach DNA duwoc gti dén LOBI Viét Nam
dé tién hanh cac budc phan tich trinh te gen 16S

rRNA va ITS. St dung cong cu Mothur phan tich
dua vao hai cap moi, thtt nhat 1a cap moi 16S rRNA
moéi F (341F): (5-CCTACGGGNGGCWGCAG-3) va
moéi R (806R): (5’GGACTACNNGGGTATCTAAT-
3) [2].

Cap moi ITS1: (5-GGAAGTAAAAGTCGTAA
CAAGG-3), R: ITS-2: (5'GCTGCGTTCTTCATCGA
TGC-3).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua xac dinh mat d¢ vi sinh vat trong
cac mau dat thu thap

Céc vi sinh vat hiéu khi dong vai tro quan trong
trong viéc phan giai cac hop chat hitu co trong dat,
tao ra chat mun va cai thién do phi nhiéu ciing nhu
két ciu cta dat. Axit humic trong chat mun, cling
voi cac thanh phan khac, duoc biét dén véi kha
nang kich thich su phat trién ctia hé ré cay, nang
cao kha ning dé khang cta cay truéc bénh hai va
giup chong chiu véi cac diéu kién moi truong bat loi
nhu: Nhiét doi, lanh, han han, 4m w6t va pH cao do
pheén...[3]. Do d6, su hién dién va s6 luong vi khuin
hiéu khi la mét trong nhitng chi tiéu quan trong dé
d4anh gia chat luong cua dat.

Két qua nghién ctu trén cac mau dat cho thdy,
mat do vi khun téng so dao dong 2,3 x 10° CFU/g
- 4,8 x 10° CFU/g trong 16 mau duoc phan tich. Su
chénh lech vé mat do vi khuin téng so gitta cac
mau khong 16n, khoang 10 lan. Mau c6 mat do vi
khuén téng s6 thap nhat 1a mau LA2 véi 2,7 x 10°
CFU/g, 1a loai dat pheén va dat xAm bac mau duoc
thu thap tai tinh Long An. Trong khi do, mau c6
mat do vi khudn téng s6 cao nhat 1a mau DT3 voi
4,8 x 10° CFU/g, 1a mau dat duoc 14y tir tinh Pong
Thap, nam trong nhém dat phu sa.

Bang 3. Mat d0 cac cac vi sinh vat phan l4p & 16 mau dat thuéc khu vuc DPTM

Mat d6 xa ,
- Mat o vi s Mat @6 nam .
STT | Tén mau P khuan o Loai dat
khuan (CFU/g) (CFU/g) (CFU/g)
1 LAl 1,7x10° 1,5x10* 4,8 x 10* bait phu sa
2 LA2 2,7x 10° 2,5x 10 bat phen
3 LA3 2,7x10° 56 x 10° Dbat phén
4 LA4 44x10° 2,2x10* bat phén
5 TG1 3,7x10° 1,6 x 10 3,4x10* bat pheén
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Mat d6 xa ,
- Mat do vi e Mat 36 nam .
STT | Tén mau oo khuan o Loai dat
khuan (CFU/¢g) (CFU/9) (CFU/g)
6 TG2 3,3x10° 0 4,6 x 10* bat cat
7 TG3 4,6x10° 2,8x 10* 9,6x 10" bat phu sa
8 TG4 2,3x 10° 0 7.3x10° bat phen
9 bT1 39x10° 1,4 x 10* 7,2x 10* bat phu sa
10 bT12 24x10° 0 2,0x 10* bat phén
11 bT3 4,8x10° 1,1x 10* 9,8x 10* bat phu sa
12 bT4 34x10° 2,8x 10° 58x 10* b4t xam bac mau
13 bT5 34x10° 0 7,0x 10 bat cat
14 MH1 23x10° 0 1,2 x 10* bat phén
15 MH2 1,8x 108 0 2,7x10* bat phen
16 MH3 1,6 x10° 0 2,6x10* bat phén

Két qua nghién cttu ctia Phan Quéc Hung
(2017) [4] cho thdy, quan thé vi sinh vat hiéu khi
trong dat trong rau tai huyén Thanh Tri, thanh pho
Ha Noi 1a 4,68 x 10 CFU/g, trong khi & ving dat
phu sa ven song Hong dung dé trong khoai so 1a
7,48 x 10" CFU/g. Theo Aghedo S.O va cs (2022)
[5] mat do vi khudn cao nhét & khu vuc tréng cay
cao su 28 niam tudi tai Nigeria 1a 11,3 x 10° CFU/g.
Nhu vay, mat do vi sinh vat hiéu khi & cac mau dat
duoc khao sat trong nghién ctu nay thiap hon
khoang 10 14n so véi mat do caa hai nghién ctu
trén. Phan tich mat do vi sinh vat cia cac mau dat
& dong bang song Ctru Long cho thdy, mat do vi
khu4n phan lap khac nhau gitta cac mau khac
nhau. Trong d6, mau DT3 va TG3 c6 mat do cao
nhat (2,8 x 10* CFU/g), trong khi mau vi khuin
hi€u khi khong thé phan lap dwoc tir mau than bun
va dat xam. Cac mau LA1, DT1, DT3, TG3 duogc
thu thap tir cac viing dat phu sa, 1a loai dat mau mo
nhat hién nay, duoc boi dip boi lang tir dong song
nén cé kha nang giit 4m cuc tot, do phi cao va
nguédn dinh duong doi dao. Mau DT5 va TG2 duoc
ldy & ving cat (cting giau dinh duong). Nhitng moi
truong nay thuan loi cho vi sinh vat dat néi chung
(thé hién & su phong phu cta giun dat va tuyén
trung dat duoc tim thiy trong cac mau dat) va vi
khu4n hiéu khi noi rieng, cho phép ching phat
trién. Cac mau LA2, LA3, 1LA4, T2, DT4, TGI1,
TG4, MH1, MH2, MH3 duoc thu thap & cac vung
dat phén va dat xam bac mau c6 tinh axit, nghéo
dinh duong va cé doc tinh cao. Su phan b cta xa
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khu4n trong dat phu thudc vao nhiéu yéu to, bao
gom: Do phi cta dat, ham luong dinh dudng, bién
phap canh tac, cau truc dat, do am, do pH cuta dat...
dat cang giau, cang c6 nhiéu chat hiru co va chat
dinh duong thi s6 luong xa khudn cang cao, cang
da dang.

Nam moc 1a loai vi sinh vat ky sinh hoéc hoai
sinh, ching phd bién trén moi loai khi hau (6n doi,
han doi, nhiét déi) va phat trién quanh nam.
Chung gay hai cho moi loai vat chat nhw: Dat,
phan bon, trai cay, quan 4o, can thuc vat, san phidm
nong nghiép va tham chi la cac vat dung khong co
chat hitu co nhu: Kim loai, vat liéu quang hoc...
Trén thuc t€, n4Am moc gay ton that nghiém trong
vé chat luong cho cac san phdm nong nghiép duoc
luu trit trong kho hodc bao bi. Nhiéu loai nAm méc
phat trién trén cac san phdm nong nghiép nhu:
Lua, ngo, hat lac, dau twong, gay bién ddi trong
san pham. Chung lam héng hoa qua, rau cai, hat
ngil coc va tao diéu kién cho su phat trién ctia
nhiéu loai vi khuin khac, gay hai cho san ph4dm.

Dua vao két qua sau khi nuéi cdy, ndim moc
xuat hién it véi mac do da dang khong cao (Bang
3). Két qua nghién ctru cia Nguyén Hai Dang va
Cao Thi Hoai (2021) [6] va ctia Chu Thi Thu Ha va
cs (2020) [7] cho thay, mat do phan bo va s6 luong
nam moc trong hai nghién ctru nay twong dong
kha nhiéu véi cac dia diém duoc khao sat trong
nghién ctu hién tai.
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3.2. Két qua phan tich mitc d6 da dang vi sinh
vat st dung cong cu metagenomics

T may giai trinh ty, thu duoc 4 file dix liéu
fastq, gdm 2 file doc 2 chiéu ctia doan nhan lén cta
doan V3V4 16S rRNA va ITS1. Két qua danh gia
chat luong giai trinh tw bang cong cu FastQC cho
thdy, ca doan xu6i va nguoc déu cé chat luong tot,
voi diém trung binh trén 30. Phan b6 chiéu dai cho
thdy, da s6 trinh tu doc c6 do dai trén 220 bp, du dé
bao pht doan trinh tu vung V3V4 16S rRNA (dai
khoang 422 bp) va doan ITS1 (dai khoang 240 bp).

T dir lieu fastq, cac doan read R1 va R2 cua
trinh tw V3V4 16S rRNA va ITS1 duwoc ghép thanh

cac contig biang cong cu make.contig ctia Mothur
va tinh sach bang loat budc loai bé cac nucleotide
khéng ro, contig qua dai va contig trung lap. Sau
do, cac contig duoc dong hang voéi co so dir lieu
Silva va UNITEv8_sh_dynamic_s7 d€ phan loai. Cac
contig khac biét nhau it nhit 4 nucleotide (d6i voi
16S) va 2 nucleotide (d6i voi ITS1) duoc gop lai.
Cac chimera sau d6 duoc loai bo va cac trinh ty
duoc phan nhom thanh OTUs véi cut-off 0,03 (d6i
voi 16S) va 0,05 (d6i voi ITS). Két qua cho thay, co
132.983 trinh tu phan loai vi khu4n va cé khuan (d6i
voi 16S) va 35.758 trinh tr phan loai ndm (d6i véi
ITS).

Bang 4. Théong keé s6 trinh tu sau khi xtt Iy

Téng s6 trinh tue Tong s6 trinh ti
< . . , & 1 thuoc vi khudn, vi )
Tén mau Tong trinh ty goc sau khi loai bo khudn ¢8 (v6i 16S) va ndm S0 OTUs
chimera WL ITS)
G1_16S 153.216 133.069 132.983 9.447
G1_ITS 179.530 128.802 35.758 508

3.2.1. Chi s6 da dang Alpha

bé danh gia do da dang Alpha, dudng cong
hiém hoa (rarefaction curves) duoc st dung dé
biéu dién s6 luong OTU quan sat duoc dua trén
kich thuéc mau con. Puong cong nay thé hién so
lwong loai (OTU) so véi s6 luong ca thé duoc 1ay
mau (tirc 12 s6 luong trinh tw). Thuong thi duong
cong bit dau voi do doc 1on, sau d6 dan tré nén
phéang khi s6 loai phat hién trén méi mau it hon va
do doc ctia duong cong gidm dan, biéu thi ring
mau da bat dau bao hoa va déng gop it hon vao
téng s6 OTU.

Chi s6 da dang Alpha nhu: Good’s coverage,
Shannon, Simpson, Chao va ACE index duoc tinh
toan voi rarefaction point 1a 53.398 (s6 trinh tw nho
nhat trong mau). Chi s6 Good’s coverage thé hién
muic d6 bao phu cia dir liéu doc trinh tu. Mot
Good’s coverage index bang 0,96 ngu ¥ ring 4% s6
read thuoc vé cac OTU chi xuat hién 1 lan duy
nhat trong mau. Khi Good’s coverage gan bang 1,
do bao pht loai ctia mau cang tot. Cac chi so Alpha
diversity duoc tinh toan trén dit lieu trinh tw goc
(chua loai bé trinh tu hiém).

Bang 5. Thong ké chi s6 da dang Alpha

. . . Good’s Chi s6 Chi s6 Chi s6

Mau Sotrinhtw | 56 OTUs coverage index | Shannon Simpson Chaol

G_16S 132.983 9.447 0,96 6,70 0,006 23.417
G_ITS 35.758 508 0,99 3,47 0,072 847

3.2.2. Phin loai taxonomy

Cac chi s6 Shannon, Simpson va mutc do bao
phtt duoc 4p dung dé phan anh sy phan bé da dang
ctia cong dong vi sinh vat. Chi s6 Shannon cao hon
thé hién mot miac d6 da dang cao hon trong hé

thong sinh hoc, trong khi chi s6 Simpson cao hon
chi ra mot muic d6 da dang thap hon. Chi s6 Chaol
duoc st dung dé uwéc luong so luong OTU trong
cong dong, tir d6 phan anh sy phong phu clia cong
déng vi sinh vat. Ngoai ra, Chi s6 Chaol thuong
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duoc stt dung dé udc tinh téng s loai c6 mat trong
mot cong doéng vi sinh vat. Mot gia tri Chaol cao
hon thé hién mot mitc do gidu cé cao hon cta cong
déng.

Béang 5 cho thdy, mau G_16S va G_ITS co su
phong phu vé s6 luong va da dang ctia cac loai vi
khu4n va nam. D€ minh hoa thanh phan taxonomy
& cac cap do khac nhau, mot biéu dé Krona duoc
tao ra (Hinh 1).

3.2.3. Phan tich trinh tir gen 16S rRNA

Hinh 1. Biéu d6 Krona thanh phan vi khudn
va vi khuén c¢é mau G

Két qua thanh phan loai xac dinh duoc bing
gidi trinh tu gen 16S rRNA cho thay, cac loai phan
b6 kha dong déu trong mau dat. O cdp do gioi, vi
khudn chiém da s6 (94,3%) va ¢6 khuan chiém i lé
5,7%.

3.2.4. Gioi cé' khuan

Gidi c¢6 khuin cé 6 nganh, 11 16p va 17 bo.
Mau diat G c6 cac nganh dién hinh cta giéi c6
khuin, Euryarchaeota (2,40%) va Archaea (1,84%),
Thaumarchaeota (0,59%), Crenarchaeota (0,48%),
Pacearchaeota (0,24%), Woesearchaeota (0,11%).
Nganh Euryarchaeota theo truyén thong duoc goi
la methanogens, thuong tham gia vao chu trinh
lu huynh, nito va sat bén canh qua trinh chuyén
d6i hydrocarbon. Bao gom: 2 16p c¢6 khuédn sinh
methane Methanobacteria (0,08%) va
Methanomicrobia (0,07%) dién hinh cho cac viung
dat ngap nuoc; 16p Thermoplasmata (1,59%), 1a
sinh vat ua axit, phat trién t6i vu & do pH dudi 2,
hau hét Thermotoplasmata déu wa nhiét.

Lop Nitrososphaerales (0,24%) va
Woesearchaeota_Incertae_Sedis_AR16(0,18%) la
cac sinh vat duoc xac dinh cho dén nay 1a sinh vat
oxy hoa amoniac hoa tu duong va c6 thé dong vai
tro quan trong trong cac chu trinh sinh dia héa,
chang han nhu chu trinh nito va chu trinh cac bon.

Mau c6 su ton tai cta Desulfurococcales
(0,04%), day 1a mot bo gdbm mot s6 chi déu 1a sinh
vat ua nhiét, tu duong st dung nang luong hoa
hoc, dién hinh 1a bang cach khtt cac hop chat luu
huynh bang hydro.

Cac bo co6 kha nang sinh methane c6 do da
dang cao nhiat véi 6 bod: Methanobacteriales
0,07%), Methanocellales 0,61%),
Methanomicrobia_unclassified (0,14%),
Methanomicrobiales (0,17%), Methan-osarcinales
(0,67%), Methanomassiliicoccales (0,52%). Hau hét
Methanomassiliicoccales chi st dung metanol dé
tao ra khi methan, nhung chiung c6 kha nang sir
dung nhiéu hop chat, chang han nhu metanol,
dimethylamine, trimethylamine, dimethyl sulfide
va axetat. Methanocellales tao ra khi methan bing
cach khtt cac bon dioxit hoac axetat. O cap do thap
hon, G ¢6 21 ho, 24 chi. Bo Methanomicrobiales
gom hai Ho: Methanoregulaceae (0,14%) va
Methanospirillaceae (0,13%). Methanospirillum tao
ra khi métan bang cach khir cac bon dioxit,
formate hoac axetat va sinh s6i ndy nd nhanh
chéong & noéng do cac bon dioxit cao.
Methanoregula phat trién manh & do pH cuc thap,
diéu nay c6 thé cho thdy mau dat G c6 thé nhiém
phén nghiém trong.

Ho Methanosarcinaceae (0,04%) la nhiing sinh
vat sinh metan két hop axit amin pyrrolysine bat
thuong vao ciac enzym cia  chung,
Methanotrichaceae (0,14%) va Methanosarcinales_
unclassified (0,17%) thuéc Bo Methanosarcinales.
Nhom c6 khudn sinh methan 142 nhém chi€m wu
thé (2,4%) trong gi6i c6 khuin, dic trung cho ving
dat ngap nudc.

Giodi ¢6 khudn bao gom 6 nganh, 11 16p va 17
bo. Mau dat G hién c6 su hién dién ctia cac nganh
dic trung cta gi6i c6 khudn, bao gobém
Euryarchaeota (2,40%),  Archaea 1,84%),
Thaumarchaeota (0,59%), Crenarchaeota (0,48%),
Pacearchaeota (0,24%) va Woesearchaeota (0,11%).
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Nganh Euryarchaeota thuong dugc biét dén voi
vai tro sinh methan, tham gia vao cac chu trinh luu
huynh, nito va sit cung véi viéc chuyén déi
hydrocacbon.

Trong s6 cac 16p, Thermoplasmata (1,59%) 1a
mot loai ¢6 khudn wa axit, phat trién tot & do pH
thap. Lop Nitrososphaerales  (0,24%) va
Woesearchaeota_Incertae_Sedis_AR16 (0,18%) c6
kha nang oxy hoa amoniac va cé thé déng vai tro
trong cac chu trinh sinh dia héa nhu chu trinh nito
va cac bon. Desulfurococcales (0,04%) 1a mot bo
gom nhiéu chi cac sinh vat wva nhiét, t¢ duong st
dung nang luong héa hoc bang cach khit cac hop
chat lvu huynh.

Cac bo c6 kha ning sinh methan dat do da
dang cao nhat véi 6 bo: Methanobacteriales
0,07%), Methanocellales 0,61%),
Methanomicrobia_unclassified 0,14%),
Methanomicrobiales (0,17%), Methanosarcinales
(0,67%) va Methanomassiliicoccales (0,52%). Ho

Methanospirillaceae (0,13%) va
Methanoregulaceae (0,14%) thuoc Bo
Methanomicrobiales. Ho Methanosarcinaceae

(0,04%) két hop axit amin pyrrolysine vao enzym
ctia chang. Nhom cd khudn sinh methane chiém
ty 1 cao nhat (2,4%) trong gioi ¢ khuén, dic trung
cho vung dat ngap nudc.

3.2.5. Gioi vi khudn

Gidi vi khudn chiém phéan 16n (>94%) véi 33
nganh, 90 16p, 161 bo, 300 ho va 587 chi. Cac
nganh phd bién nhit bao gém: Proteobacteria
(32,37%), Firmicutes (10,85%), Acidobacteria
(9,52%), Verrucomicrobia (5,3%), Actinobacteria
(5,25%), Chloroflexi (4,27%) va Bacteroidetes
(3,02%). O cdp 16p, cac 16p phé bién bao goém
Deltaproteobacteria (13,63%), Betaproteobacteria

(8,16%), Clostridia (7,44%), Acidobacteria_Gpl
2,79%), Acidobacteria_Gpl3 (1,13%),
Acidobacteria_Gp3 (2,09%), Actinobacteria
(2,89%), Thermoleophilia (1,19%), Bacteroidia

(1,53%), Anaerolineae (1,52%), Ktedonobacteria
(1,26%), Bacilli (2,15%) va nhiéu Lop khac.

O cdp bo, Clostridiales  (7,21%%),
Syntrophobacterales (4,08%), Myxococcales
(2,35%), Nitrosomonadales (2,05%), Bacillales
(1,99%), Rhodospirillales (1,97%), Burkholderiales
(1,74%), Rhizobiales (1,66%), Bacteroidales

1,53%), Anaerolineales 1,37%),
Desulfuromonadales (1,32%), Ktedonobacterales
(1,14%) va nhiéu Bo khac c6 phan tram phan bg
nho (<1%).

O cdp chi, Sideroxydans  (0,94%),
Syntrophobacter (0,93%), Desulfomonile (0,83%),
Geobacter (0,79%), Gaiella (0,55%), Aquicella
0,47%), Anaeromyxobacter (0,43%),
Hydrogenispora (0,23%), Thermoanaerobaculum
(0,22%), Bacillus (0,06%) va Streptomyces (0,02%)
duoc phat hién. Pa sé cac chi vi khuédn trong mau
1a ky khi, tuy nhién, mau ciing chta cac chi co kha
nang c6 dinh dam, cong sinh véi ré cay dé ting
cuong nguédn nito cho cay va tham gia vao cac chu
trinh sinh hoéa khac nhu san xuit ethanol-hydro.
Chi Bacillus va Streptomyces chiém ty 1é rat nho
trong mau (Bang 3). Xa khuin khong xuat hién &
hau hét ciac miu dat nhiém phén. Theo mot
nghién ctu twong tu ctia tac gia Hegyi, A. va cs
(2021) khi phan tich metagenomics vé su da dang
ctia cac chi vi khuin trong dit nong nghiép tai
Quang Tri, Viet Nam cho thidy nhom Frimicutes,
Proteobacteria va Chloroflexi 1a nhimg ho chiém
uwu thé nhat trong cdc mau dat phan tich. Tuy
nhién, mic d6 chiém wu thé ctia cac nhém vi
khuén sé phu thudc vao cac dic diém sinh hoc ctia
ting mau dat [8].

3.2.6. Phan tich trinh twr ITS

Két qua thanh phan loai x4c dinh duoc bing gi
ai trinh te vung ITS (Hinh 2).

Hinh 2. Thanh phin phan tram theo bac phan loai
ctia ndm c¢6 trong mau G

Vung gen ITS hién duoc st dung rong rai dé

nghién ciu da dang va xac dinh nhiéu loai nim. Vi

toc do dot bién trong vung ITS thuong twong tmg
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véi toc do biét hoa loai, né duoc xem nhu "ma vach
- barcoding" cho nidm. Trong mau G, giéi nim c6
11 nganh, 32 16p, 67 bo, 131 ho, 185 chi va 230 loai.

O cdp o 16p, cac 1op chiém nhiéu nhit la
Sordariomycetes (25%), Eurotiomycetes (21,3%),
Dothideomycetes (10,4%), Agaricomycetes (9,6%),
Mortierellomycetes (2,6%), Rozellomycota (2%),
Glomeromycetes (1,6%), Kickxellomycetes (1,2%),
Mucoromycetes 1,2%),...0 cap do bo, Eurotiales
(15,9%), Pleosporales (7,7%), Capnodiales (1,2%),

Onygenales (1,6%), Conioscyphales (1,2%),
Hypocreales 4,3%), Sordariales (5,5%),
Thelephorales (1,4%), Xylariales (1,2%), Agaricales
(2%), Polyporales (1,8%), Glomerales (1,6%),

Mortierellales (2,6%)... O cap do chi, cac chi phan
b6 kha déng déu nhau, tuy nhién c6 mot s chi
chiém ty lé phan tram 1l6n nhu: 7alaromyces
4,7%), Penicillium (4,3%), Aspergillus (2,4%),
Mortierella  (2,4%), Westerdykella — (1,8%),
Ramicandelaber (1,2%) ... S6 luong cac loai ndm cé
trong mau G tuong d6i nhiéu va déng déu nhau.
Trong mau G, mot s6 loai ndm gay hai bao
gom: Aspergillus aculeatus (0,2%) dugc coi 1a tac
nhan gay bénh thuc vat va thuong co thé duoc
phan lap tir trai cay théi rita va dat. Aspergillus
favus (0,2%) gay hu hong cho cac loai ngii coc, hat
dau,... sau khi thu hoach. Aspergillus
penicillioides (0,2%) duoc biét dén nhu mot tac
nhan gay hai. Aspergillus terreus (0,2%) c6 thé gay
nhiém trung co hoi & nhitng nguoi c6 hé théng
mién dich kém. Chang dé khang v6i amphotericin
B, mot loai thuéc chong ndm phd bién. Penicillium
citreonigrum (0,2%) tao ra doc t6 nam citreoviridin,
co lien quan dén bénh beriberi hoac bénh "lua
vang" khi gao bi nhiém doc sau khi thu hoach
duoc tieu thu. Fusarium acutatum (0,2%) c6 thé
giy hoai tr & ban chan & bénh nhan dai thio
duong. Thanatephorus cucumeris (0,2%) gay ra
cac t6n thuong trén tat ca cac bo phan cta cay &
trong hodc gan dat. Nhiém trung sém & cac dinh
dang phat trién cfia ré, lay nhiém cac by phan cta
cay tiép xtc voi dat va tir d6 c6 thé phat trién len
trén, vét bénh mau nau va théi trén qua cé mau
nau, ung nuoc va triing xudng. Bénh ciing c6 thé
xuat hien & kho bao quan, nhu ct khoai tay bi
dong vay (vay den), cac trieu chung co thé khac
nhau giita cac loai cay trong... Mot s6 loai nim cé

loi nhw: Penicillium oxalicum (0,2%) tao ra axit
secalonic D, chitinase, axit oxalic, oxaline va B-N
acetylglucosaminidase va xuat hién phd bién trong
thuc phdm, c6 thé duoc st dung dé chong lai cac
bénh c6 ngudn goc tir dat nhu bénh swong mai & ca
chua. Penicillium parvum (0,2%) c6 kha nang sinh
ferrichrome siderophore, mot hop chat tiém nang
dang dwoc nghién ctu. Penicillium simplicissimum
0,2%) co6 thé thac ddy tang truong & thuc vat.
Trichoderma virens (0,2%) mot loai nim o loi cho
cay trong, ting cuong san xuit sinh khoi va thic
ddy su phat trién cta ré ben. Cladorrhinum
fexuosum (0,2%) trong cac giong khoai tay
dextrose, loai nim c6 kha ning san xuat
triacontanol va indole-3-carboxaldehyde, ca hai déu
c6 dac tinh khang khudn c6 thé giup ngin ngtra
bénh cta vat chi. Nigrospora oryzae (0,2%), c6 kha
nang sinh chat khang nam gay bénh cho thuc vat...

4. KET LUAN

So bo xac dinh vé do da dang ctia cac mau dat
voi ttmg nhom vi sinh vat nudi cdy duogc tit 16 mau
dat thuoc 3 tinh: Long An, Tién Giang va Dong
Thap. Mau DT3 (& xa Thuong Lac, huyén Hong
Ngu, tinh Déong Thap) 1a khu vuc dat cha yéu trong
laa (dat phu sa), c6 do da dang cao nhat véi mat do
vi khuén téng s6 1a 4,8 x 105 CFU/g, mat do xa
khuén dat 1,1 x 10* (CFU/g), mat d¢ nam la 9,8 x
10* (CFU/g), thap nhat trong cac mau dat bi nhiém
phén.

Két qua phan tich metagenomics, c6 thé nhan
thay:

- S6 lwong vi sinh vat thuc té 16n hon rat nhiéu
so voi so luong vi sinh vat nuéi cdy duoc.

- Két qua phan tich trinh ty gen 16S rRNA cho
thay, c6 khudn chiém 5,7% véi 6 nganh, 11 lop, 17
b, 21 ho va 24 chi, trong khi vi khu4n chiém 94,3%
véi 33 nganh, 90 16p, 161 bo, 300 ho va 587 chi.
Phan tich ving ITS xac dinh dugc giéi ndm bao
gbém 11 nganh, 32 16p, 67 bo, 131 ho, 185 chi va 230
loai.
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STUDYING MICROBIAL DIVERSITY IN SOME SOIL SAMPLES TYPICAL AGRICULTURAL
CULTIVATION AND COLLECTION FROM THE DONG THAP MUOI REGION
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Summary

This study aims to survey the research components and diversity of soil microorganisms in the
Dong Thap Muoi region. Soil samples collected from three provinces Long An, Dong Thap and
Tien Giang during the period from June to December 2022. The results showed the diversity of
microorganisms in the soil samples, with sample DT3 (at Thuong Lac commune, Hong Ngu
district, Dong Thap province) is the rice growing area with the highest density of bacteria,
actinomycetes and fungi. Metagenomics analysis shows that archaea account for 5.7%, including
6 phylum, 11 classes, 17 prders, 21 families and 24 genera. Residential micro-areas use the
largest proportion with 94.3%, including 33 branches, 90 classes, 161 orders, 300 families and 587
branches. The subdivision is defined as 11 phylum, 32 classes, 67 orders, 131 families, 185

genera and 230 groups of the Kingdom of Fungi.

Keywords: Diversity, soil microorganisms, Dong Thap Muoi, Metahenomics.
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