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TUYEN CHON VA NHAN DIEN VI KHUAN CO PINH PAM
(CO KHA NANG HOA TAN LAN VA KALI) PHAN LAP
TU VAT LIEU PHONG HOA CUA VUNG NUI
PA HOA CUONG TAI NUI CAM, TINH AN GIANG

Lai Chi Quéc', Nguyén Thi Don’ va Cao Ngoc Diép3
ABSTRACT

Twenty-eight isolates which were likely to develop on Burk’s medium were isolated on
Aleksandrov medium in twenty weathering-rock samples from Cam Mountain, An Giang
province. Among twenty-eight isolates, five isolates synthesized high amonium including
CAO03 (11.459mg/l), CA04 (9.816mg/l), CA10 (6.390mg/l), CA18 (10.973 mg/l) and CA29
(15.398mg/l). Three bacterial isolates were chosen to sequence and compare with
GenBank database of NCBI by BLAST N software. The results showed that CA10 isolate
was 99% of the identity with AY117623.1 Rhizobium tropici PRF34, CAIS8 isolate was
99% of identity with JF496331.1 Bacillus subtilis A2-9 and CA29 isolate was 99% of
identity with JN896359.1 Rhizobium multihospitium CC-13H. Evaluation of nitrogen
fixing ability of mixture of three bacterial isolates on Allium fistulosum sp. and Basella
alba L. The results showed that they supported on plant height, plant weight and biomass.

Keywords: Nitrate, nitrogen-fixing, phosphate and potassium solubilizing bacterium,
PCR technique, weathering-rock

Title: Selection and identification of nitrogen fixing bacteria (phosphorus and
potassium — solubilizing) isolated from weathered material of granite rock of
Cam mountain — An Giang province

TOM TAT

Hai muwoi tam dong vi khudn dwoc phdn ldp trén méi truong Aleksandrov tir hai muoi
mau vt liéu phong héa cia dd hoa cuwong déu cé kha néng tong hop ammonium trong
méi truong Burk ‘s. Trong dd, co6 5/28 dong tong hop NH;" cao. Gidi trinh tw 3/5 dong vi
khudn da tuyén chon va su dung phén mém BLAST N dé so sanh véi trinh tw cac dong vi
khudn c6 trong GenBank ciia NCBI. Két qud cho thdy, dong vi khudn CAI10 ¢6 ti 1é dong
hinh cao voi dong AY117623.1 Rhizobium tropici PRF34 ti I¢ 99%, dong CAIS co ti I¢
dong hinh cao véi dong JF496331.1 Bacillus subtilis A2-9 voi ti 1é 99%, dong CA29 cé ti
1¢ dong hinh cao véi dong JN896359.1 Rhizobium multihospitium CC-13H vdi ti 1é 99%.
Pdnh gid kha nang cé dinh dam ciia hén hop ba dong vi khudn nay trén Hanh ld (Allium
fistulosum sp.) va Mong toi (Basella alba L.) cho thdy cdc dong vi khudn nay giip cdy
pht trién chiéu cao, trong heong va ndng sudt.

Tir khéa: Co dinh dam, ham lwong nitrate, ky thuit PCR, vit liéu phong héa, vi khudn
hoa tan lin va kali

1 GIOI THIEU

Déi voi thue vat noi chung va cay tréng noi riéng, dam, lan va kali c6 vai tro sinh
ly dac biét quan trong trong qué trinh sinh trudng, phat trién. Vi thé, dé nang cao

! Sinh vién nganh Céng nghé sinh hoc K34 .
% Khoa Khoa hoc ty nhién, Truong Dai hoc Can Tho
3 Vién NC & PT CNSH, Truong Dai hoc Can Tho
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nang sudt thu hoach, nong dan da khong ngimg st dung cac loai phan bén hoa hoc
va ting s6 vu trong trong ndm nham tang san luong. Su canh tac lién tuc va lam
dung qua mirc phan hoa hoc d truc tiép lam cho dat trong thiéu chat dinh dudng
nghiém trong, dat bi chai clng, giam do phi nhiéu, tinh chat vat 1i, hoa hoc va sinh
hoc cua dat trong bi thay doi. Dong thoi, viée nay ciing la nguyén nhan co ban lam
6 nhiém moi truong. Dé giai quyet van dé trén, da c6 nhiéu nghién ciru vé viéc sir
dung phan vi sinh hitu co duoc tién hanh nham vao nhoém vi sinh vat c6 kha ning
khir nito' phén tr thanh ammonium nhod enzyme nitrogenase (Cao Ngoc Diép,
2008) dong thoi hoa tan nhimg hop chat phosphate, hydroxyappatite trong dat
bang cach san xuét acid hitu co (Rodriguez va Fraga, 1999). Tai dong bang song
Ciru Long, Cao Ngoc DPiép, et al. (2007) di phat hién vi khuin Azospirillum
lipoferum noi sinh trong cay lia mua dac san cé ca 3 dac tinh tt: ¢b dinh dam, hoa
tan lan kho tan va tong hop IAA (Indole-3-acetic axit). Nguyén Thi Thu Ha
(2009), phén lap duoc 71 dong vi khuén tir cac loai co chan nudi tai cac tinh Vinh
Long. Pong Thap, Can Tho. Trong d6, ¢6 32 dong ¢ kha ning tong hop IAA va
hoa tan lan rat tot. Muc tiéu cua dé tai 1a tuyén chon va dinh danh dugc nhiing
dong vi khuén c6 hoat tinh ¢ dinh dam, hoa tan 1an va kali manh nhat nham ung
dung vao linh vic san xuét phan vi sinh (mot dong vi khuan c6 ca 3 dic tinh t6t).
Dong thoi danh gia duge hiéu qua nhitng dong vi khuan di tuyén chon bang viéc
thir nghiém trén rau hanh 14 (4/lium fistulosum sp.) va mong toi (Basella alba L.).

2 PHUONG PHAP NGHIEN CUU

2.1 X4c dinh kha niing tong hep amonium

2.1.1 Xdc dinh kha ndng phat trién ciia vi khudn bang méi truong khong dam

Tir nhitng dong vi khuan dugc Nguyen Ngoc Giau phan 1ap (2011) (da c6 mang

kha ning hoa tan lan va kali) tién hanh nudi cdy trén moi truong Burk’s (khong
nito) dic va i & 30°C, theo ddi sy phat trién ctia ching tir 1-2 ngay.

2.1.2 Xdc dinh ham heong NH," do vi khudn tao ra bang phirong phép so mau
(thudc thir phenol - nitroprusside)

Pay 1a phuong phap xac dinh ham lwong NH," bing phwong phip so mau

Idophenol trén quang pho ké (Spectrophotometer) tai budc song 636 nm. Kha nang

co dinh dam cua cac dong vi khuan dugc thé hién qua mirc hap thu quang pho cua

cac mau do. Nhimg mau ¢6 mau xanh cang dam thi mirc hép thu quang phd cang

16n va kha ning tong hgp NH," cang cao.

2.1.3 Xdc dinh ham heong nitrogenase diwoc tao ra bang phuwong phdp khir
acetylene

Tlen hanh bom acetylene vao cac dng nghiém c6 chira vi khuén, lay 1 ml chay trén
sic ky dé xac dinh luong khi ethylene sinh ra hodc acetylene con lai va quy vé ham
luong nitrogenase (Tilak et al., 2006).

2.2 Nhan dién cac dong vi khuin

2.2.1 Tach chiéc DNA ciia vi khudn theo phirong phdp ciia Neumann, et al. (1992)
Nudi vi khuﬁn trong 5 ml dung dich LB long, lic trén may lic trong 24 gi' ¢ nhiét
dd phong dé thu sinh khoi, thuc hién cac budc trich DNA nhu sau:
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Chuyén 4 ml dich vi khuin nuéi trong LB sang 2 tuyp Eppendorf 2ml — Ly tdm
tuyp Eppendorf véi toc do 13.000 vong trong 5 phiat — Loai bé phan nuéc — Hut
250 pl dung dich TE cho vao tuyp trén va danh tan sinh khdi, don miu ¢ 2 tuyp
vao 1 tuyp eppendorf 2 ml — Thém vao 50 pl SDS 10% dé hoa tan DNA — Thém
5 ul proteinase K sau d6 u ¢ nhiét d6 65°C trong 20 phut, 5 phut dao nguoc tuyp
mdt 1an — Thém vao 400 ul CTAB 10% 0,7M NaCl — U & nhiét do 65°C trong
20 phat — Thém vao 600 pl Chloroform: isoamyl alcohol (24:1) dé tua protein va
tao mang ngan gitra DNA va protein — Ly tdm véi tbe d6 12.000 vong trong 10
phiit — Chuyén phan dich trong trén mang ngin sang tuyp eppendorf 2 ml méi
(thao tac nhe nhang, can than tranh lam v& mang ngin) — Thém vao 1ml
isopropanol va tron déu dé tua DNA va thu dugc san phiam & dang c6 dic (nhdm
bao vé DNA tranh sy phan hily cua cac enzyme) — Giit tuyp ¢ - 200C it nhét 1a 30
phat — Lay miu ra va dem ly tdm voi tdc d6 13.000 vong trong 10 phit — Loai
b6 phin nuéc — Rira DNA bang cach thém Iml ethanol 70%, sau d6 ly tim
12.000 vong trong 5 phut. Tién hanh rira DNA 2 1in — Ly tim chan khong trong
15 — 20 phat dé loai bé ethanol — Hoa tan mau trong 30ul nudc cit 2 lan (Bi
nuéce) va trix & - 20°C.

2.2.2 Thyc hién phan ung PCR va dién di san phcfm PCR

DNA cua cic dong vi khuan sau khi trich dugc tién hanh PCR véi cip moi 8F va
1492R. Nhan dién cac dong vi khudn ¢ bang (band) 1500 bp theo thang
chuén 100bp.

2.2.3 Gidi trinh tw mét s6 dong vi khudn

St dung san pham PCR dé giai trinh ty bang may giai trinh tu tw dong ABI3130
thong qua cong ty MACROGEN, Han Quéc. St dung chuong trinh BLAST N
(Nucleotide Basic Local Alignment Search Tool) dé so sanh trinh ty doan gen 16s-
rDNA cua cic dong vi khuan véi trinh ty gen 16s-rDNA cua cac loai vi khudn ¢
trong ngan hang dir liéu cia NCBI (National Center for Biotechnology
Information).

2.3 Thi nghi¢m d4nh gia hi¢u qua ciia vi khuin trén rau xanh
2.3.1 Pdnh gid ndng sudt thu dwoc

Tién hanh thi nghiém v&i hai loai rau an 14 1a hanh 1a va mdng toi nham danh gia
hiéu qua cac dong vi khuén da tuyén chon. Thi nghiém duoc bd tri hoan toan ngﬁu
nhién v&i 4 nghiém thirc va 4 lan 13p lai, s khay duogc bd tri 1a 16 khay. Dién tich
mbi khay 1a 25¢cm x 40cm = 1000 cm?, chiéu cao mdi khay 1a 4cm. Cac nghiém
thirc st dung trong thi nghiém nhu sau: Nghiém thic 1 (d6i chimg, khong bon
phan), Nghiém thirc 2 (sitr dung hdn hop cac dong vi khudn c6 hoat tinh ¢ dinh
dam, hoa tan 1an va kali tSt voi ti 1¢ 11it/m?), Nghiém thtc 3 (bon phan N-P-K vai
ti 16 4g/m”), Nghiém thtrc 4 (két hop bon phan N-P-K véi hdn hop cac dong vi
khuén c6 hoat tinh ¢6 dinh dam, hoa tan 1an va kali t6t voi ti 18 1 g/m2 N-P-K +
750ml/m* dung dich hdn hop cac dong vi khuén).

2.3.2 Phan tich mau dat

Méu dit duoc ldy ¢ 2 thoi diém, trudc khi thi nghiém va sau khi két thuc thi
nghiém. Dat dugc d€ kho ty nhién roi nghién min, tién hanh phan tich céc chi tiéu:
pH, dam tong s, lan dé tiéu, kali hitu hiéu va ham lwgng chat hiru co.
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3 KET QUA VA THAO LUAN

3.1 Két qua xac dinh kha ning tong hop amonium ciia cic dong vi khuén

Tir nhitng dong vi khudn dugc Nguyen Ngoc Giau (2011) phan lap (da c6 mang
kha nang hoa tan lan va kali), tién hanh cdy 1én moi truong Burk’s (khong nito)

dacvau o 30°C. Két qua quan sat sau 3 ngay cho thiy: tit ca cac dia petri déu xuat
hién khuan lac.

Hinh 1: Khuén lac vi khuin trén méi trwong Burk’s sau 72 gio ciy

Chuyén nhiing dong vi khuén trén vao méi trudng Burk’s 1ong dé do sy hinh thanh
amonium bang phuong phap so mau (Phenol-Nitroprusside). Két qua cho thiy ca
28 dong vi khuan déu c6 kha ning c¢b dinh dam (so véi ket qua ctiia mau d6i ching
khong ching vi khuin ¢ mirc ¥ nghia 1%). Kha _nang tong hop NH," ¢ su bién
dong theo thoi gian, hau hét cac dong vi khuan tong hop dam dat mirc cao nhit &
ngay nudi thir 4 rdi giam dan & nhitg ngay nudi tiép theo.
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Dong vi khuin

Hinh 2: Kha niing téng hgp NH, (mg/l) ciia cdc dong vi khuin sau 4 ngay chiing

Da s cac dong vi khuan déu c6 kha nang c6 dinh dam nhung hiéu qua khéng cao
(dudi Smg/l). Tuy nhién, mét vai dong vi khuan lai c6 kha nang ¢ dinh dam rét
t6t, cu thé 1a cac dong CA03 (11,459mg/l), CA04 (9,816mg/l), CA10 (6,390mg/1),
CA18 (10,973 mg/l), CA29 (15,398mg/l) déu co sy khac biét & mirc ¥ nghia 1% so
v6i dbi ching (0,273mg/1) (Hinh 2). Pay la 5 dong vi khuan dugc chon dé kiém
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tra kha ning c6 dinh dam thong qua xac dinh ham lugng nitrogenase bang phuong
phap khtr acetylene (Hinh 3).

14
12,360 12,390 12,480 12,970
S 12 A
£
2
g 107 ggi18
[}
=]
St
£ 6
[=1)]
§. 4
£ 2
=
0
CAO03 CA04 CA10 CA18 CA29

Dong vi khuin

Hinh 3: Kha niing téng hop nitrogenase ciia 5 dong vi khuin (umol)

Két qué trén cho thz?iy tat ca cac dong vi khuan dugc chon déu co kha nang tao
nitrogenase. Ham luong nitrogenase do cic dong vi khuan tao ra dao dong tir
8,818pumol dén 12,970umol. Tién hanh chon ra dong vi khuan c6 ca 3 hoat tinh ¢
dinh dam, hoa tan 1an va kali t6t 1a CA10, CA18 va CA29 d nhan dién bang ky
thuéat PCR.

3.2 Két qué nhan dién cac dong vi khuén

Pho dién di trén gel agarose cho thdy ca 3 dong vi khuan déu c6 bang (band) ¢ vi
tri 1500bp so véi thang chuan (Hinh 4).

- T

Hinh 4: Phé dién di ciia san phim PCR duoc nhin I&n tir doan 16S rRNA ciia 3 dong
vi khuan

Chil thich: (1) CA10; (2) CA18; (3) CA29; (4) doi chitng dm; (5) thang chudn.
Tién hanh giai trinh tu cdc dong vi khuén, sir dung chuong trinh BLAST N dé so
sanh murc d6 dong hinh cua trinh ty cac dong vi khuan duoc tuyén chon véi trinh
tu cua cac dong vi khuan trong ngan hang gen trén trang wed:
http://blast.ncbi.nlm.nih.gov.

Trinh ty nucleotid ctia dong CA10:

CGAAACACATGCAAGTCGAGCGCCCTTTAGGGGGAGCGGCAGACGGGTGAGTAACGCGTGGGAATCTACCTTTTGCTACG
GAATAACGCAGGGAAACTTGTGCTAATACCGTATGTGTCCTTCGGGAGAAAGATTTATCGGCAAGAGATGAGCCCGCGTT
GGATTAGCTAGTTGGTGGGGTAAAGGCCTACCAAGGCGACGATCCATAGCTGGTCTGAGAGGATGATCAGCCACATTGGG
ACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCCATGC
CGCGTGAGTGATGAAGGCCCTAGGGTTGTAAAGCTCTTTCACCGGAGAAGATAATGACGGTATCCGGAGAAGAAGCCCCG
GCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGGGCTAGCGTTGTTCGGAATTACTGGGCGTAAAGCGCACGTAGG
CGGATCGATCAGTCAGGGGTGAAATCCCAGGGCTCAACCCTGGAACTGCCTTTGATACTGTCGATCTGGAGTATGGAAGA
GGTGAGTGGAATTCCGAGTGTAGAGGTGAAATTCGTAGATATTCGGAGGAACACCAGTGGCGAAGGCGGCTCACTGGTCC
ATTACTGACGCTGAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATG
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TTAGCCGTCGGGCAGTATACTGTTCGGTGGCGCAGCTAACGCATTAAACATTCCGCCTGGGGAGTACGGTCGCAAGATTA
AAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGCAGAACCTTACCA
GCCCTTGACATCCTGTGTTACCTCTAGAGATAGGGGGTCCACTTCGGTGGCGCAGAGACAGGTGCTGCATGGCTGTCGTC
AGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGCCCTTAGTTGCCAGCATTAAGTTGGGCAC
TCTAAGGGGACTGCCGGTGATAACCCAAAGGAAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTTACGGGCTGGGCTAC
ACACGTGCTACAATGGTGGTGACAGTGGGCAGCGAGCACGCGAGTGTGAGCTAATCTCCAAAAGCCATCTCAGTTCGGAT
TGCACTCTGCAACTCGAGTGCATGAAGTTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTAGAATACGTTCCCGG
GCCTTGTACACACCGCCCGTCACACCATGGGAGTTGGTTT

Dong CA10 c6 tong sé nucleotid duoc giai 1a 1320 nucleotid, cho két qua dong
hinh v&i dong AY117623.1 Rhizobium tropici PRF34 voi ti 1€ 99% (hinh 5).
Rhizobium tropici 14 mét loai vi khuén méi la séng phé bién trong dét, c6 kha
nang tao ndt san trén cay dau Co6 Ve (mét loai cay duoc tréng nhiéu tai
vung nai An Giang) va cac cdy thuoc chi keo dau (Leucaena)
(http://ijs.sgmjournals.org/content/41/3/417 .abstract).

Sequences producing significant alignments:

Accession Description s?a:e ;;:ragla ct?ﬁe 'y L%ue i;‘el:t
F1583647.1  Uncultured Rhizobium sp. clone JAB4 165 ribosomal RNA gene, partial 2403 2403 99% 0.0 99%
F1593641.1 Uncultured bacterium clone JAB Al 165 ribosomal RNA gene, partial ¢ 2403 2403 99% 0.0 99%
DQ507206.1  Rhizobium sp. MTR17A 165 ribosomal RNA gene, partial sequence 2403 2403 99% 0.0 99%
IN8%635%.1  Rhizobium multihospitium strain CC-13H 165 ribosomal RNA gene, par  23%8 2388 99% 0.0 99%
AY1176823.1  Rhizobium tropici strain PRF34 165 ribosomal RMNA gene, complete se¢ 2328 2358 99% 0.0 99%

Hinh 5: Mirc d9 twong ddng ciia dong CA10 so véi cac dong khac trén co s dit liéu NCBI

Trinh ty nucleotid ciia dong CA18:

AGTGCCGAGCTATACTGCAGTCGAGCGGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGT
GGGTAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAA
ACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAG
GCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGC
AGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCT
CTGTTGTTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTAC
GTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTT
AAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGG
AATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGAC
GCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTT
AGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCA
AAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTG
ACATCCTCTGACAATCCTAGAGATAGGACGTCCCCCTTCGGGGGGGCAGAGTGACAGGTGGGTGCATGGGTTTGTCCGTC
CAGCTCGTGTCGGTGAGATG

Dong CA18 c6 tong sd nucleotid duoc giai 1a 1060 nucleotid, cho két qua dong
hinh v6i dong JF496331.1 Bacillus subtilis A2-9 véi ti 1€ 99% (Hinh 6).

Sequences producing significant alignments:
Accession ‘ Description ‘ Max score | Total score | Query coverage |_ Evalue Max ident

F863110.1  Uncultured bacterium clone L2 165 ribosomal RNA gene, partial sequence 1884 1884 99% 0.0 9%
84 1884 9% 0.0 9%
5 1882 9% 0.0 55%
1881 9% 0.0 55%
1881 W% 0.0 9%

=

DO03%0038.1  Bacterium 8-gw1-10 165 ribosomal RNA gene, partial sequence
it

it
1

=

G0280027.1  Bacillus subtilis strain BJ-17 165 ribosomal RNA gene, partial sequence
I244878.1  Bacillus subtiis subsp. subtiis strain DHXJ08 165 ribosomal RNA gene, par
JF496331.1  Bacillus subtilis strain A2-9 165 ribosomal RNA gene, partial sequence

Hinh 6: Mirc dd twong ddng ciia dong CA18 so voi cac dong khac trén co sé dir liéu NCBI

=
=3

=

b

Trinh ty nucleotid ciia dong CA29:

TCAGCTTCTGCAAGTCGAGCGCCCCTTACGGGGAGCGGCAGACGGGTGAGTAACGCGTGGGAATCTACCTTTTGCTACGG
AATAACGCAGGGAAACTTGTGCTAATACCGTATGTGTCCTTCGGGAGAAAGATTTATCGGCAAGAGATGAGCCCGCGTTG
GATTAGCTAGTTGGTGGGGTAAAGGCCTACCAAGGCGACGATCCATAGCTGGTCTGAGAGGATGATCAGCCACATTGGGA
CTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCCATGCC
GCGTGAGTGATGAAGGCCCTAGGGTTGTAAAGCTCTTTCACCGGAGAAGATAATGACGGTATCCGGAGAAGAAGCCCCGG
CTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGGGCTAGCGTTGTTCGGAATTACTGGGCGTAAAGCGCACGTAGGC
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GGATCGATCAGTCAGGGGTGAAATCCCAGGGCTCAACCCTGGAACTGCCTTTGATACTGTCGATCTGGAGTATGGAAGAG
GTGAGTGGAATTCCGAGTGTAGAGGTGAAATTCGTAGATATTCGGAGGAACACCAGTGGCGAAGGCGGCTCACTGGTCCA
TTACTGACGCTGAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATGT
TAGCCGTCGGGCAGTATACTGTTCGGTGGCGCAGCTAACGCATTAAACATTCCGCCTGGGGAGTACGGTCGCAAGATTAA
AACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGGTTTAATTCGAAGCAACGCGCAGAACCTTACCA
GCCCTTGACATCCTGTGTTACCTCTAGAGGATAGGGGGTCCACTTCGGTGGCGCAGAGACAGGTGCTGCATGGCTGTCGT
CAGCTCGTGTCGTGAGAATGTTTGGGGTTAAGTCCCGCAACGAGCGCAACCCTCGCCCTTAGTTGCCAGCATTTGGGTGG
GCACCTCTAAGGGACTGCGGTGATAGCCGAGAGGAAAGGG

Dong CA29 c6 tong sé nucleotid duoc giai 1a 1081 nucleotid, cho két qua dong
hinh véi dong JN896359.1 Rhizobium multihospitium CC-13H véi ti 1€ 99%
(Hinh 7).

Sequences producing significant alignments:

Accession LTI s%e :;%ael cf\ﬂge —‘va%ue igﬁ
HM486522.1  Rhizobium sp. ICB503 165 ribosomal RNA gene, partial sequence 1803 1803 98% 0.0 95%
IN896353.1 | Rhizobium multinospitium strain CC-13H 165 ribosomal RNA gene, par 1897 1897 98% 0.0 5%
AF286352.1  Rhizobium sp. PRY71 165 ribosomal RNA gene, partial sequence 1897 1897 38% 0.0 9%

Hinh 7: Mirc d9 twong ddng ciia dong CA29 so voi cic dong khac trén co sé dir liéu NCBI

JINB96359_Rhizobium_multihospitium_strain_CC-13H_9vikhuan_not_re)(Taiwan) ")

EU399714_Rhizobium_tropici_strain_CCBAU_83795_(vi_khuan_not_re)(China)

AY117623_Rhizobium_tropici_strain_PRF34_(vikhuan_not_re)(Brasil)

Dong_CA10

Dong_CA29

HQ394213_Rhizobium_tropici_strain_Br859_(vikhuan_not_re)(Spain)

Dong_CA18 N\

FJ976614_Bacillus_subtilis_strain_LCR105_(P-solubilization)(India)

JF496331_Bacillus_subilis_strain_A2-9.(dat)(China)

941 HQ286641_Bacillus_subtilis_strain_ANctcri3_(K-solubilization)(India) ’ II
Q861468 _Bacillus_subtilis_strain_LXB3_(endophyte)(China)

@

100
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Hinh 8: Ciy pha hé thé hién méi quan hé di truyén giira 3 dong vi khuén so véi cac dong vi
khuan khac trén CSDL NCBI (Maximum-Likehood tree)

Theo phan tich mdi quan hé di truyén cia 3 dong vi khuan nay (hinh 8) cho thiy
cdy pha h¢ chia ra 2 nhanh (cluster) 16n c6 khoang cach twong dwong nhau. Dong
CA10 va CA29 & nhanh I c6 mbi quan hé rat gan giii v6i cac dong vi khuan ndt ré
thudc chi Rhizobium ma cu thé 13 Rhizobium multihospitium va Rhizobium tropici.
Pay 1a nhom vi khuan ¢ dinh dam, gram 4m, c6 kha nang khoéng hoa dong thoi
hoa tan 1an hitu co va vo co thanh lan hitu dung (Khan, ef al., 2009). Trong khi do,
dong CA18 ¢ nhanh II ¢6 mbi quan hé gan gili véi cac dong vi khuan thuéc nhom
Bacillus subtilis. Day 1a nhém vi khuén hinh que, gram duong, hiéu khi, c6 kha
nang san sinh acid hitu co hoa tan 1an kho tan (Rodriguez va Fraga., 1999).

3.3 Két qua thir nghi¢m trén rau xanh

3.3.1 Két qua thir nghiém trén hanh ld (Allium fistulosum sp.)

Tién hanh trong hanh 14 2 dot, thoi gian thu hoach mdi dot khoang 30 ngay. Ning
sudt trung binh sau 2 dot dugc trinh bay ¢ hinh 9.
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Hinh 9: Hiéu qua ciia hén hop cac dong vi khuin dwoc tuyén chon va phan vé co (N-P-K)
trén niing suit hanh 14 sau 2 dot (g/m?)

Ning suat hanh 14 sau 2 vu dao dong tur 827g dén 2172g. Khi str dung hdn hop cac
dong vi khuén ning suét trung binh tang 1,29 lan so véi ddi chung, viée su dung
hoan toan phan hoa hoc ning suit trung binh ting 1,69 lan s0 Vi dbi chimg va khi
két hop chiing vi khuan véi 25% phan héa hoc cho ning suat trung binh ting 1,52
lan so véi ddi chimg. Ning suét thu duge & nghiém thire 3 so voi nghiém thic 4
chénh 1éch khong nhiéu chimg minh duoc rang viée sir dung hdn hop cac dong vi
khuén c6 kha ning thay thé mot lugng phan hoa hoc dang ké. Tién hanh do ham
luong nitrate trong hanh 14, két qua kiém tra cho thdy hanh 14 c6 ham lugng nitrate
thip nhit khi sir dung hén hop cac dong vi khuan va cao nhat & nghiém thirc bén
phéan hoa hoc (Bang 1).

Bing 1: Hiéu qua ciia hdn hop cic dong vi khuin duge tuyén chon va phan vé co (N-P-K)

trén ham lugng nitrate (mg/kg) ciia hanh la trong 2 dot

Nghiém thirc Dot 1 Dot 2
Dbi chimg 440,88 236,34
Vi khuén 280,54 55,04
N-P-K 855,93 1655,39
75% Vi khuan : 25% N-P-K 831,66 177,07

Két qua phan tich dat trong bang 2 cho thdy do chénh léch pH giita cac nghiém
thirc khong nhiéu va pH dat kha 6n dinh & mirc trung tinh. Ham luong dam tong,
lan dé tiéu, kali hoa tan va thanh phan chét hitu co trong dat & cac nghiém thic co
sir dung vi khuén déu ting so v6i mau dét truée thi nghiém. Diéu nay cho thiy cac
dong vi khuan c6 hi¢u qua tich cue dbi v6i thanh phan dinh dudng trong dat.

Bing 2: Thanh phin, tinh chét dit trong hanh I4 trude va sau thi nghi¢m

oA - Nton S0 Pde tleu th)a tan Chat hiru

Nghiém thire pH (ﬂg/o) (mg/100g dit)  (mg/kg)  co (%)

Trudc thi nghi€ém 7,17 0,83 10,81 724,69 5,91
Sau thi nghiém

Déi chimg 7,36 0,85 9,79 840,60 5,78

Vi khuin 7,32 1,13 18,81 942.19 6,05

N-P-K 7,33 0,94 17,23 767,05 6,02

75% Vi khuan : 25% N-P-K 7,34 1,27 15,25 920,51 7,12

67



Tap chi Khoa hoc 2012:24a 60-69 Truong Dai hoc Can Tho

3.3.2 Két qua thir nghiém trén rau mong toi (Basella alba L.)

Ning suét sau 2 dot thir nghiém mong toi (hinh 10) dao dong tir 605g dén 5335g.
Trong do, nghiém thtrc str dung hdn hop cac dong vi khuan véi 25% phan hoa hoc
¢ sy chénh 1€ch khong qua nhiéu so v6i nghiém thirc sit dung 100% phan hoa
hoc. Vi vay, viéc st dung hdn hop cac dong vi khuan trén 10 rang la c6 hiéu qua ¢
murc y nghia 1% dbi v6i trong lugng va ning suat mong toi.

6000 535

350 “—
? 3000 - wn E 4891
B} LSD = 131,40 B S0 LSD =225,20
= s CV (%) =3,09 ~ CV (%) =323
4000
E b3
i T
g 1w 0t S 1768
@ 2 0
0 100 5 &
m B
i oL
B ching Vikhuin 75% Vi khudn Dii chimg Vikhuin 7% Vi khuin
25% MPK 2% MK
Nghiém thie Nghim thire

Hinh 10: Hiéu qua cia hdn hop cac dong vi khyén dwgc tuyén chon va phén vé co (N-P-K)
trén niing suit mong toi sau 2 dot (g/m’)

Két qua kiém tra ham lugng nitrate & bang 3 cho thay, cdy c6 ham luong nitrate
thap nhat khi st dung hon hop cac dong vi khuan. Trong khi d6, nghiém thirc bon
phéan hoa hoc ¢6 ham lugng nitrate & mirc cao nhat. Do thi nghiém thuc hién trong
pham vi nhé, khoi lugng mau thu dugc han ché nén chi ti€u ham luong nitrate chi
duoc danh gia & muc twong doi (khong lap lai).

Bang 3: Hiéu qua ctia hén hop cic dong vi khufin dwge tuyén chon va phén vé co (N-P-K)

trén ham lwgng nitrate (mg/kg) ciia mong toi trong 2 dot

Nghiém thiie Dot 1 Dot 2
Déi chimg 27,41 39,54
Vi khuén 587 38,50
N-P-K 223,05 1339,96
75% Vi khuan : 25% N-P-K 215,34 1094,27

Két qua phan tich dat trong mong toi (Bang 4) ciing tuong tu hanh 1a, pH dat sau
thu hoach tang it, do chénh léch pH gilra cac nghiém thirc khong nhi€u cho thay
pH dat kha 6n dinh & muc trung tinh.

Biang 4: Thanh phén, tinh chit dit trong mong toi trudc va sau thi nghiém

oA I3 Nt(";n s6 Pdé tiéu Kh(‘)a tan Chit hiru

Nghi¢m thire pH (%) (mg/100g dit)  (mg/kg) o (%)

Truéc thi nghiém 7,17 0,83 10,81 724,69 5,91
Sau thi nghiém

Déi chimg 7,34 0,84 9,86 669,99 5,65

Vi khuén 7,37 0,89 12,28 889,83 6,05

N-P-K 7,35 0,85 1448 804,58 6,13

75% Vi khuén : 25% N-P-K 7,38 1,03 1122 987,08 7,19

Trong khi d6, ham lugng dam tong, 1an dé tiéu, kali hoa tan va thanh phan chat
hitu co trong dat & cac nghiém thirc c6 st dung vi khuan déu tang so vé6i mau dat
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truée thi nghiém. Piéu nay cho thdy cic dong vi khudn c6 hiéu qua tich cuc ddi
v6i thanh phan dinh dudng trong dat.

4 KET LUAN VA PE NGHI

4.1 Két ludn

- 28 dong vi khuan dugc phan lap tir ving nii Cdm tinh An Giang déu c6 kha
nang ¢ dinh dam.

- C6 5/28 dong vi khun c6 kha ning téng hop NH,™ rit cao bao gdm: dong
CAO03, CA04, CA10, CA18 va CA29.

- Tuyén chon duoc 3/5 dong vi khuan c6 hoat tinh tt d6 1a CA10, CAI8
va CA209.

- Két qua danh gia hidu qud cac dong vi khun trén rau hanh 14 (4llium
fistulosum sp.) va mong toi (Basella alba L.) cho thay cic dong vi khuan c6
kha nang lam tang d¢ phi nhiéu cho dat, giup tang chiéu cao ciy ciing nhu
trong lugng va nang suat.

4.2 Pé nghi

- Ddi véi canh tac trén dién tich rong, can nhan gidng cip 3 cac dong vi khuan
de tiet kiém chi phi.

- Tiép tuc thi nghiém, khao sat hiéu qua cac dong vi khuén trén cac loai rau khac
nhau trén dién tich rong, di€u ki¢n sinh théi khac nhau dong thoi can bo tri
thém nhi€u nghiém thic dé tir d6 dé xuat cong thirc bon phan hop li cho ting
doi tugng cu the.
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