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PHAN LAP VA NHAN DIEN VI KHUAN HOA TAN
LAN VA KALI TU MAU VAT LIEU PHONG HOA
PA HOA CUONG NUI SAP, TINH AN GIANG

Nguyén Thi Don’, Nguyén Thi Kiéu Diém’ va Cao Ngoc Piép’
ABSTRACT

Phosphorus (P) and potassium (K) are two essential nutrients for plant growth but the
biggest proportions of P and K in soil are insoluble rocks, minerals and deposits.
However, many groups of bacteria in the nature are able to convert insoluble P and K
form into soluble ones (P and K), especially those bacteria are capable of dissolving both
P and K. The aim of study was isolation of bacteria dissolve P and K strains from
weathering material of granite rock of Sap mountain, An Giang province, identify these
bacteria by PCR technique. From 9 weathered material samples of granite rock of Sap
mountain, An Giang province, twenty-six P- and K-solubilizing bacteria were isolated.
Their colonies were round or irregular, white or pale yellow and their cell were rod
shape or the short chain and nonmotile or motile. Band of approximately 1500bp were
obtained from the amplification of 16srRNA gene from 26 isolates that were dentified by
PCR technique with specific primers fD1 and rP. After 10 days of incubation in the liquid
Aleksandrov medium, 18/26 isolates had phosphate and potassium dissolution capacity
were higher than 10mg/l P>Os and 25mg/l K;O (12/16 isolates). Four isolates had high
phosphate and postassium dissolution capacity (>10mg/l P,Os and >30mg/l K>0)
effectively and they werse chosen to sequence, DNA sequence were compared with
GenBank database of NCBI by BLAST N software. The results showed that NS3 isolate
was similarity of 99% with J0O428828 Bacillus pumilus strain R71 and J0320096
Bacillus altitudinis strain XjGEB-71; NS6 isolate was 97% similarity with JO419715
Bacillus sp. strain L2276 and JN644556 Bacillus nealsoni strain BP11-44; NS7 isolate
was 97% similarity with EF690427 Brevibacillus formosus isolate M13-7, HM590701
Brevibacillus choshinensis strain MHN5D, NSI2 isolate was 99% similarity with
HQ670584 Acinetobacter soli strain AIMST-PV1.0 and 99% similarity with GO258635
Acinetobacter soli strain SR2.

Keywords: Granite rock, PCR-16S rRNA, P and K-solubilizing bacteria, Sap mountain,
weathered material

Title: Isolation and identification of phosphorus and potassium-solubilizing bacteria
from weathered materials in granite rock of Sap mountain, An Giang province

TOM TAT

Lén va kali la hai nguyén t6 can thiét cho sw phdt trién ciia cdy trong nhwng phan lém
leong P va K trong ddt & dang khé tan, tinh khodng va cdn khodng. Tuy nhién nhiéu dong
vi khudn trong ti nhién cé khd nang chuyén P va K khé tan thanh dang dé tan, ddc biét
nhitng dong vi khudn nay c¢é kha nang hoa tan cd lan va kali. Muc tiéu nghién cuu cua dé
tai la phén ldp dwoc nhitng dong vi khudn c6 kha ndng hoa tan lan va kali khé tan trong
mau vt liéu phong héa da hoa cwong ¢ Niii Sdp, An Giang va nhén dién nhitng dong vi
khudn nay bang ky thudt PCR. Tir 9 mdu vdt liéu phong héa cia nii dd hoa cuong (Nui
Sdp, An Giang) da phan lap dwoc 26 dong vi khudn c6 kha nang hoa tan lan va kali.
Phan I6n khudn lac cia ching ¢6 dang tron hay ‘khong. déu, ‘mau trang hodc vang nhat,
nhirng dong vi khuan nay c6 dang que hodc két chudi ngdn, khong chuyén dong dén
chuyén dong. Ta Gt cd cdc dong vi khudn phan ldp cho bang DNA o vi tri khoang 1500 bp
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khi nhdn dién bang ky thudt PCR véi cdp moi ddc hiéu fD1 va rP. Sau 10 ngdy nudi trong
méi triweong Aleksandrov long, c6 18/26 dong vi khudn cé khd nang hoa tan trén 10mg/l
P,0s, 12/16 dong vi khudn c6 kha nang hoa tan trén 25mg/IK,0. Gidi trinh ty 4 dong vi
khudn, sir dung phan mém BLAST N dé so sanh ching véi trinh tw cdc dong vi khudn cé
trong ngén hang gen ciia NCBI. Két qua cho thdy dong NS3 c6 ti 1é dong hinh 99% véi
JO428828 Bacillus pumilus strain R71 va 10320096 Bacillus altitudinis strain XjGEB-7,
dong NS6 ¢6 ti 1¢é dong hinh la 97% véi JQ419715 Bacillus sp. strain L2276 va JN644556
Bacillus nealsoni strain BP11-44; dong NS7 c6 ti 1¢ dong hinh la 97% véi EF690427
Brevibacillus formosus isolate M13-7 va HM590701 Brevibacillus choshinensis strain
MHNSD; dong NSI12 co ti ¢ dong hinh la 99% véi HQ670584 Acinetobacter soli strain
AIMST-PV1.0 va c6 ti 1é dong hinh la 99% véi GO258635 Acinetobacter soli strain SR2.

Tir khéa: Pd hoa cwong, niii Sip, PCR-16S rRNA, vit li¢u phong héa, vi khuin hoa
tan lan va kali

1 PAT VAN PE

Lan va kali 1a 2 nguyén té hoa hoc da lugng thiét yéu cho su sinh truong va phat
trién cta cdy trong. Tuy nhién, trong dat luong lan va kali & dang hoa tan rat thap,
phan 16n 14n va kali ton tai & dang khong tan trong da, mudi khoang va trdm tich
(Goldstein, 1994). Tuy nhién, nhiing dang lan va kali khong tan nay lai la ngudn
du trr lan va kali cho céy, trong diéu kién thich hop chung c6 thé chuyén thanh
dang hoa tan va tré nén san sang cung cap cho thuc vat. Mot s6 cong trinh nghién
ctiu khoa hoc da chirng minh vi sinh vat dong vai tro trong tam trong chu trinh lan
va kali ty nhién. Cac dong vi khuin khiac nhau nhu Pseudomonas,
Agrobacterrium, Bacillus, Rhizobium va Flavobacterium cd kha nang hoa tan cac
hop chit l4n v6 co nhu tricalcium phosphate, hydroxyapatite va d4 phosphate
(Goldstein, 1986). Vi khuén silicate c¢6 kha nang hoa tan cac khoang P, Si, Al vd
co khong tan (Aleksandrov et al, 1967). Bén canh do, theo Rajan et al. (1996) su
dung tryc tiép d4 chira 1an va kali c6 thé c6 loi cho nong nghiép va kha thi cho moi
truong hon 1an va kali & dang hoa tan. D4 chira 1an va kali 1a nguon 1an va kali ré
tién, nhung hau hét ching khong dé& dang cung cap cho cdy trong do sy phong
thich khoang xay ra cham (Zapata va Roy, 2004). Tuy nhién, vi khuén hoa tan lan
va kali 6 mat d6 dang ké trong dat va trong ving ré cay trong (Sperberg, 1958),
do d6 14n va kali d& dang tro thanh dang hitu dung cho cay trong.

O nhiéu nude, tir 1au vi khuan hoa tan 14n va kali duoc ing dung trén sy phat trién
clia cay trong, ching dugc sir dung nhu nhing chét cai thién ning suét, chat lugng
ndng nghiép va bao vé moi truong (Glick, 1995; Sheng et al., 2003; Deng et al.,

2003) va la mot trong nhitng bién phap phat trién nong nghiép ben virng dong thO’l
g6p phan bao vé moéi truong. Tuy nhién, ¢ Viét Nam hién nay phan bon dugc sur
dung chu yéu trong nong nghiép 1a phén hoa hoc, viéc lam dyung nhiéu phan bon
hoa hoc da géy ra nhiing van dé vé 6 nhiém méi truong, lam d4t bi hoang hoa, mat
can bang dinh dudng, mat kha nang canh tac, lam chét vi sinh vt c6 ich... Vi vy,
de cung phat trién nong nghiép bén viing dong thoi bao vé moi truong, chiing ta
can dau tu nhiéu hon cho nhitng nghién ctru vé dic diém, kha ning hoa tan lan va
kali cua vi sinh vat trén dat, da, vat liéu phong hoéa tir da cling nhu méi trudng tdi
vu dé chung phét trién, tir d6 img dung san suét nhiing san pham ré tién, dé sir
dung, dé bao quan dé thay thé phéan bon héa hoc. Phan 1ap, nhan dién dugc mot sb
dong vi khuan c6 kha ning hoa tan 1an va kali & mau vat liéu phong hoa ctia nui d4
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hoa cuong - nui Sap, An Giang va danh gid kha nang hoa tan lan va kali cua cac
dong vi khuan phan lap duoc.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Vit liéu

Mau vit liéu phong hoa duoc thu tir nhitng bui cdy moc trén da (Hinh 1). Mdi mau
vat lidu (2 g duoc ldy ngiu nghién tir 2kg mau) dugc cho vao binh tam giac
100 mL c6 chira sin 25 ml moi truong Aleksendrov 1ong (Xiufang et al., 2006) di
duoc bd sung 0,2% kaolinite va 0,2% apatite, cac binh tam giac dugc dat trén may
lac nam ngang va lic ¢ van toc 50 vong/phut trong sudt 24 gid & nhiét do 28°C-
30°C (nhiét do phong thi nghiém).

Mau duoc pha loang 10 lan voi nude cat ti¢t trung, nhiéu tan suét 10'1, 1072, ...10'6;
mdi tan suit pha lodng duoc trai trén moi truong Aleksandrov dic, va dugc u &
30°C trong 24 gio.

Hinh 1: MAu vét liéu phong héa dwoc thu dé phén 1ap vi khuin trong da hoa cwong Nii Sap

M&i khuén lac trong cac tan suit pha lodng nao riéng ré duoc cdy chuyén sang moi
truong Aleksandrov ddc mai dén khi cac khuan lac roi, duoc xem nhu 13 1 chung
(isolate) va cdy trén moi trudng Aleksandrov dic trong cic 6ng nghiém niap den
(12x100 mm), trit & 4°C va dugc trit trong méi trudng bd sung glycerol & — 20°C.

Bing 1: Dic tinh ly-héa tinh ciia cAc mau vat li¢u phong hoa d4 hoa cwong Niii Sap, An Giang

pH Niéng 6 Landétiéu  Ktraodoi Chat hitu co Cat  Thit  Sét
(H:0) (%) mgP,0s/100g  mgK,O/kg (%) (%) (%) (%)
7,19 0,19 15,34 133,60 3,02 81,24 516 13,60

Ngué‘n: Mbu dwoe phan tich tai Phong thi nghiém chuyén sau, Dai hoc Can Tho
2.2 Phuong phap nghién ctru
Hoa tan khoang chat

Lan apatite Lao Cai (chura 30-40% P téng s) va Kaolinite (chira 10% sét Kaolin)
thuong mai duge bo sung vao trong méi truong Aleksandrov long nhu 1a nguon P
va K dé danh gia kha nang hoa tan hai loai khoang khoé tan nay. Nhiing chung vi
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khudn c6 kha ning hoa tan P va P cao nhit duoc ton trit dé tiép tuc nghién ciru
bude ké tiép. Dé danh gia kha ning hoa tan P va K, cac ching vi khuan duoc b tri
trong cac ong falcon 50-mL chira 30 ml méi truong Aleksandrov 16ng, cac 6ng nz‘ly
duge khur trang nhiét udt & 121°C trong 15 phut, va dugc ching vao 1 ml dich vi
khuén (mat sé 10° té bao/ml), moi chung (dong) vi khuén 13p lai 3 1an cung voi dbi
ching (khong ching vi khuan). Cac 6ng falcon dugc dit trén may lic nim ngang
va duoc lac voi toe do 10 vong/phut trong 10 ngay & nhiét do 28-30°C (nhiét do
phong thi nghiém). Mau duogc thu tai 2 thoi diém 5 va 10 ngay sau khi ching va
dugc do pH, sau d6 miu dugce ly tim & 8000 vong/phut trong 10 phut, phan trong
bén trén (supernatant) duge st dung dé do P hoa tan bang phuong phap so mau
(Oniani)(thoi diém 5 va 10 ngay) va K hoa tan bang may hdp thu nguyén tu
(atomic absortion spectrometry)[¢ phong thi nghiém chuyén sau, Pai hoc Can
Tho]. Tri s6 trung binh cta timg nghiém thirc dwoc ghi nhan va xir 1y thong ké
(ANOVA), so sanh sy khac biét nho nhét co y nghia & 1% hay kiém dinh Duncan
bang phan mém Minitab 16.

Pic tinh khuin lac va quan sat kinh hién vi di¢n tir

Dic tinh khuén lac nhu kich thuéc, mau sic, hinh dang, d6 ndi...hinh dang té bao
dugc quan sat va chup hinh bang kinh hién vi dién tir tai phong thi nghiém chuyén
sau, Pai hoc Can Tho.

Phin tich sy da dang di truyén trén co sé trinh ty gen 16S rRNA

Vi khuan dwoc nhin nudi trong dng nghiém chira méi trudng LB (16ng) dé thu sinh
khéi, DNA vi khuan dugc tach chiét theo quy trinh ctia Neumann et al. (1992).
Gen 168 rRNA ctia cac dong vi khuan c6 ham lugng P va K hoa tan cao nhat dugc
nhan dién nhu sau:

Mbi xubi fD1:5' - AAG AGT TGA TC(CA) TGG CTC AG - 3

Mdi nguoc rP:5'-TAC GG(TC) TAC CTT GTT ACG ACT T-3' (Xiufang et al., 2006)
Phan ung PCR: 94°C/5"; 30 chu ky: (94°C/60", 55°C/50", 72°C/1057); 72°C/10'.

Str dung doan mdi xudi trong phan tng PCR dé nhan dién vi khuén hoa tan P va K
d3d mo ta & phan trén. San phdm PCR duoc tinh sach theo kit Invitrogen va giai
trinh ty bang hé thong may giai trinh tu tuy dong ABI 3130. Str dung chuong trinh
BLAST N dé so sanh trinh tw DNA cua céac chung vi khuén chon loc [c6 @6 hoa
tan 1an va kali cao] vdi trinh ty DNA cta bd gen & cac loai vi khuan trong
GenBank va xay dung ciy pha hé gen giita cac dong vi khuan duoc gii trinh tu
bang phan mém MEGA 5.05 (Tamura ef al., 2011).

3 KET QUA VA THAO LUAN

3.1 Phan lap vi khuin va dic tinh khuén lac

26 dong vi khuan dugc phan lép tr 9 mau vat liéu phong hoa trén méi trudong
Aleksandrov. Ching phat trién nhanh trén mdi trudng nay tir 36-48 gio ¢ §0°C,
diéu nay cho thay nhimg dong vi khuén nay c6 kha nang hoa tan K va P. Khuan lac
da s0 co dang tron, nhay, bong loang, khong mau hay mau trang sita, ca biét ¢6 vai
khuan c6 kich thuée kha 16n (Hinh 2).
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Hinh 2: Pic tinh khuin lac ciia cac dong vi khuin phat trién trén méi trwong Aleksandrov dic

Két qua ctia chiing t6i ciing tuong ty nhu két qua cia Xiufang et al. (2006) da thyuc
hién tai nai Tianmu, Trung Quéc. Tuy nhién khuén lac cua cac dong vi khuén cua
chung t6i phat trién nhanh hon trong méi trudng Aleksandrov (2 ngay thay vi 4
ngay nhu thi nghiém cua Xiufang, et al). Két qua nay ciing phu hop voi két qua
ctia vi khuén dugc phan 1ap tir vét liéu phong hoa ciia niii da hoa cuong Ba Hon
Kién Giang (Cao Ngoc Diep et al., 2012).

Ca hai muoi sau dong vi khuan déu c6 kha ning hoa tan K va P cao hon déi ching
tuy nhién cac dong vi khuan hoa tan K cao nhét chi trong khoang 30 dén 48 mg
K,0/1 trong khi d6 c6 4 dong vi khuan hoa tan P kha cao (>40 mg P,05/1) vi vay
chung t6i chon 4 dong vi khudn (NS3, NS6, NS7 va NS12) vi tit ca 4 dong vi
khudn déu c6 lam ting pH méi trudng (>6,5) dé nhan dién chung bing phuwong
phép giai trinh tu.

Mot sé dong vi khuan tiéu biéu dugc quan sat va chup hinh ¢ kinh hién vi dién tu
quét [phong thi nghiém chuyén séu, Dai hoc Cén Tho] Két qua cho thiy tit ca cac
dong vi khuin nay c6 dang hinh que ngan kich thu6e khoang 0,50-0,75 pm x
1,20-1,50 pm, cac dong vi khuan nay chuyén dong rit nhanh (Hinh 3).

Bing 2: Kha niing hoa tan Kali va Lan ciia 16 dong vi khuén

Tén dong vi Lwong Kali hoa tan Lwong Léin hoa tan (mg P,Os I'")
khuén (mg K,O0 D) Ngay 5% Ngay 10*
NS1 25,66¢ 12,79h 17,51g
NS2 26,0¢e 30,13e 33,71d
NS3 32,19¢ 18,71g 22,17f
NS4 28,62d 23,37f 23,27f
NS5 26,07¢ 30,67e 30,67¢
NS6 31,10c 13,57h 17,98¢g
NS7 48,76a 14,14h 14,37h
NS8 28,59d 63,64a 85,66a
NS9 25,11e 42,25¢ 21,21f
NS10 19,90f 40,08d 45,50c
NS11 27,490 60,97b 70,32b
NS12 36,06b 10,97k 16,14g
NS13 33,94c 10,70k 12,67k
NS14 21,04f 11,29k 10,95k
NS15 21,00f 8,671 16,87¢g
NS16 21,54f 12,17h 17,74g
Déi ching 5,18¢ 2,181 2,22
C.V 3,11% 5,87%

*ngay sau khi chung
** nhitng so theo sau cung mot chit khéng khac biét y nghia o mirc do 1%
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Hinh 3: Hinh dang ciia 4 dong vi khuin dwgc chup hinh & kinh hién vi dién tir quét

3.2 Nhan dién va phan tich mdi quan hé di truyén dua trén giai trinh tw gen
16S rRNA

Tét ca 26 dong vi khuan duoc xac dinh 1a vi khudn hoa tan K va P vi tat ca phd
dién di san pham PCR déu nam trong khoang 1500bp 1a két qua tir sy khuéch dai
chudi trinh tyr 16S rRNA ciia cac dong vi khuan nay (Hinh 4), két qua cta ching
t6i phit hop voi két qua ciia (Cao Ngoc Diep ef al., 2012). khi nhan dién cac dong
vi khuén c6 kha ning hoa tan K va P phan 1ap tir vat liéu phong héa cua nii da
granite Bahon Kiengiang.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1500 bp__, e . & L L oy 1§ 1 3 & 3 |

e

Hinh 4: Phé di¢n di ciia san phim PCR tir sy nhan DNA ciia 15 dong vi khuin hoa tan K va P
(1:thang chuan, 2 — 16 la 15 dong vi khudn va 17: doi chimg)
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Hinh 5: Cay pha hé trinh bay moi quan hé giira cac dong vi khuin hoa tan P va K véi cac
dong vi khuén trong ngin hang dir liéu NCBI (theo phwong phap Neighbor-joining)

Tir hinh 5 cho thdy cdy pha hé phan chia thanh 2 nhanh (cluster), nhanh 1 v&i dong
NUISAP.12 dong hinh véi loai Acinetobacter soli, day 1a cic dong vi khudn ma
céc nha khoa hoc tim thay chiing séng trong ving ré& cdy co dau va ndi sinh trong
cdy nay. Nhanh 2 chia thanh 2 nhanh nhé véi nhanh 2.1 gdm cac dong NUISAP.03
va NUISAP.06 dong hinh véi chi Bacillus, dy 1a chi rat phd bién trong dit trong
dé c¢o loai Bacillus altitudinis dugc cac nha khoa hoc Trung Quéc 0 DPai hoc Nong
nghiép Xiujiang da x4c dinh 1a loai vi khudn ndi sinh trong ho Graminae va nhanh
2.2 gom dong NUISAP.07 dong hinh v6i chi Brevibacillus nhét 1a loai B. formosus
1a vi khuan ving ré kich thich su ting truong thuc vat (PGPR). Trong cac dong vi
khuén c6 kha niang hoa tan P va K duoc phan 1ap tir vat liéu phong hoa cua da hoa
cuong NUI SAP déu 1a nhiing dong vi khuén an toan khong gay bénh va co ich
cho cay tréng; cac dong vi khuan da dugc phan lap nay rat co trién vong dé san
xuat phan bon sinh hoc cung cip cho ciy trong trong tuong lai gan.

4 KET LUAN VA PE NGHI

Vit liéu phong héa ciia Nui Sap c6 26 dong vi khuan dugc phan lap, cac dong vi
khudn nay déu c6 kha nang hoa tan ca K va P. Trong d6 c6 bon dong c6 kha ning
hoa tan P va K cao nhét va cac dong vi khuin nay c6 mirc d6 dong hinh véi cac chi
Bacillus, Brevibacillus, Acinetobacter soli. Cac dong vi khuin c6 hi€u qua hoa tan
lan va kali cao c6 trién vong dugc st dung dé san xuat phan sinh bon hoc cho ciy
trdng nham cung cap lan va kali hoa tan.
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