PHAN LAP, TUYEN CHQN CAC CHUNG VI SINH VAT PHAN GIAI
LAN KHO TIEU DANG PHOSPHAT SAT VA PHOSPHAT NHOM

TRONG DAT BAZAN VA DAT PHEN
Tran T hi Lua1

TOM TAT

Ngudn nguyén liéu chinh dé xan suét phan 1an cung cdp cho dét 1a cac loai da
phosphate, hién nay dang bi suy nhanh chéng va s€ bi can ki¢t trong vong 100 nam tdi
(Christen 2007). Mot s6 nghién ctru gin day du bao ring dén giira thé ky 21 su thiéu hut lan
s& 12 yéu t6 quan trong hang du de doa an ninh luong thuc toan céu Vi thé “Phdn Idp, tuyén
chon cac chung vi sinh vdt phdn giai ldn kho tiéu dang phosphat Sat va photphat nhom trong
ddt bazan va ddt phén” dé phuc vu nhu cau dinh dudng cia cdy trong 14 hoan toan can thiét
va dang dugc quan tdm hi¢n nay.

Twr 21 ching vi sinh vt phan 1ap duogc tur dat bazan va dat phén da chon ra dugc 9
chung vi sinh vat ¢6 kha nang phan giai dugc AIPO4 va FePOy,

Céc chung Al 02; Al 03; Al 6; Al 6.1; Al 10; Fe 1; Fe 3; Fe 7; Fe 12 phan 1ap dugc
déu c6 hoat tinh phan giai cao hon ching B 14 (chung dbi chimg).

ba dinh danh dugc 5 chung Fe 7, Fe 12, Al 6.1, Al 03, Al 10. Chung Al 10 thudc chi
Burkhoderia sp. Chung Al 12, A1 03 gan véi loai Burkhoderia cepacia véi do tuong dong 1a
99,9%. Chung Al 6.1 gan véi loai Agrobacterium radiobacter véi do twong dong 98.7% va
ching Fe 7 gan vdi loai Aremonas salmonicida véi d6 tuong dong 98.3%

Tur khoa: 1an; vi khuan; P-Al; P-Fe

1. Dt van dé

Lan la mot trong ba nguyén t6 dinh dudng da lugng co vai tro quan trong
quyet dinh dén ning suét, chat luong cua cay trong. Lan ciing 1a nguyén t6 then
chét trong viéc hinh thanh va bao vé do phi nhiéu dat (Bui Pinh Dinh, 1999).
Lan trong dat ton tai ¢ hai dang: v co va hitu co. Lan v6 co trong dat c6 nhiéu
dang va mac do hoa tan khac nhau. Trong mot sb loai dat nhu dat bazan va dat
phén c6 su ¢d dinh chat 1an tao thanh cac hop chét 14n khoé tan 1 phosphat sit va
phosphat nhom. Pay 1a nhom chiém wu thé chiém tir 90-95% (ciy trong can
khong thé st dung dugc), nhdm phosphat canxi thap (trén dat chua, pH <5
khong c6 1an & dang ndy), tir 5-10%, nhom phosphat hoa tan hau nhu khéng
dang ké, chi chiém tir 0 dén 5% trong tong s6 1an vo co. Do vay du trong dat c6
lan tong s6 kha hodc gidu nhung lan dé tiéu lai rat nghéo (VS Pinh Quang,
1999).

Nguoén nguyén liéu chinh dé xan suat phan 1an cung cap cho dat 1a cac loai
da phosphate, hién nay dang bi suy nhanh chong va s€ bi can kiét trong vong
100 nim téi (Christen 2007). Mot s6 nghién ciru gan day du bao rang dén giira
thé ky 21 su thiéu hut 1an s& 1a yéu t6 quan trong hang dau de doa an ninh luong
thue toan cau. Vi thé “Phdn Idp, tuyén chon cdc ching vi sinh vit phdn gidi lan
khé tiéu dang phosphat sdt va photphat nhém trong dat bazan va dat phen” dé
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phuc vu nhu cau dinh dudng cta cdy trong 13 hoan toan can thiét va dang dugc
quan tam hién nay.
2. Vat liéu va phwong phap nghién ciru
2.1. Vit liéu nghién ciru:

Mau dat bazan tréng ca phé, cao su, mia, cam, ng6 tai Nghia Dan, Ngh¢
An. MAu dat phén trong laa Kién An, Hai phong. Hoa chat va dung cu can thlet
st dung trong nudi cdy va danh gia hoat tinh phan giai hop chit photphat sit,
photphat nhom cua cac ching vsv. Cac modi truong Gerresen, Piko st dung
trong nudi cdy vsv.
2.2. Phwong phdp nghién ciiu:

- Kiém tra mat do vsv theo phuong phap Koch.

- Xac dinh anh hudng ctia mot s ngudn duong va dam khac nhau dén su
sinh trudng cia vsv.

- Xac dinh kha ndng phéan giai lan cua cac chung vi sinh vat theo TCVN
8559: 2010, so mau vang Vanadat — molipdat budc song 430 nm: Trong moi
truong Gerresen thay ngudn dinh dudng Cas(PO,), bang F ePO,4 hoac AIPO,
voi lugng nhu nhau, khtr trang 15 phat ¢ 1 at. Do luong lan dé tiu trong dung
dich dé lam dbi chtmg. Cac ching vi sinh vat phan lap dugc nudi cay lac & may
lic véi toe do 150 vong/phut, do luong 1an dé tiéu trong dung dich trén sau 2, 3,
5, 7 ngay.

- Phan loai cac chung vi khuan gram 4m bang bd dinh danh sinh hoa API
20 NE cua Biomerieux
3. Két qua va thio luin
3.1. Phan ldp cdc chung vi sinh vdt phan gidi ldn
Bang 1: Cac chung vi sinh vat phan lap dwoc (thang 5 — thang 8 nam 2013)

TT | Ky hiéu Nguon gdc phan lap Dic diém hinh thai Gram
1 All Dét 16a Hai Phong E}rl'gng duc, tron nho, mat nhan, khuan lac )
2 Al 02 Dat trong cam Nghia Dan Tring duc, tron nho, mit nhan. -
3 Al 03 Dét 16a Hai Phong Tra‘ng duc, kho, mong, bam chat vao moi )

truong.
4 Al 5 Dat trong ca phé Nghia Pan | Tring duc, mat nhin, dep st vao moi trudng
5 Al 6 Dat lta Hai Phong Trang duc, khuan lac tron, mit nhan bong. +
6 Al6.1 Pét ltia Hai Phong t\lflzrélgl nga, mat nhan bong, hoi 101 trén mat )
7 Al 10 bat trong cam Nghia Pan Nga vang, khuan lac nhin bong, dinh. -
8 All7 DAt lta Hai Phong Tra‘ng duc, mat nhan nheo, dep sat vao méi )
truong
9 Fel bat trong ngd Nghia Dan Khuan lac 16i, hoi trong, dé lay -

10 Fe 2 bat trong cam Nghia Dan Khuan lac trang nga, mit hoi 1ong, dé lay -
11 Fe 3 bat trong cam Nghia Dan Nga vang, khuan lac nhin bong, dinh, trong. -
12 Fe 4 Pét tréng sén Nghia Dan Trang duc, mat nhan nheo, dep sat vao moi +

trudng
13 Fe 7 bat trong cam Nghia Pan Nga vang, khuan lac nho, nhan bong, dinh. -
14 Fe 8 bat trong cam Nghia Pan Khuan lac mau xam, tron nho, dé lay -
15 Fe 12 bat trong ngd Nghia Dan Trang duc, khuan lac tron, mat nhan bong. -
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Tu 60 mau dat phén trong l0a tai huyén Kién An, tinh Hai Phong va dat
bazan trong cam, ngd, san, ca phé, mia tai huyén Nghia Dan, tinh Ngh¢ An da
phan lap dugc 15 ching vi sinh vat c6 kha ning sinh trudng, phat trién tot trén
mdi truong ¢ chira FePO, va AIPO,. Két qua duoc trinh bay tai bang 1.

3.2. Tuyén chon cdc chiing vi sinh vit cé khd ning phdn gidi lin tiv cdc
nguén FePO,, AIPO,

Tt 15 chung vi sinh vat phan 1ap duogc, dua vao két qua xac dinh kha
nang lan theo phuong phdp so mau vang Vanadat — molipdat buéc song 430 nm
d3 chon ra duoc 11 chung c6 kha ning phén giai dugc ngudn FePO,, AIPO, 06
chung phan giai AIPO, va 05 chung phan giai dugc FePO, cao. Két qua duoc
trinh bay trong bang 2.

Bang 2: Kha néng phdn gidi nguon FePO,, AIPO, trong dich nuédi cdy (thdng
10/2011)

mg P,05/100 ml dung dich nudi ciy/ngay % P,Os dé tiéu tang
T K9 hicu 1én so véi doi
Y e 0 2 3 5 7 chimg trong dung
dich nuoi cay
1 DC (AIPO, + khong VSV) 206 206 208 211 215
2 B14 (VSV doi chimg) 206 357 358 373 391 0.176
3 Al 02 206 542 853 1993 1671 1.778
4 Al 03 206 472 653 1593 1171 1.378
5 Al 5 206 474 699 955 868 0.740
6 Al 6 206 1320 2657 3168 1108 2.953
7 Al 6.1 206 544 756 2886 1207 2.671
8 Al 10 206 2760 2495 4218 3634 4.003
9 DC (FeP0,4 + khong VSV) 1946 1946 1982 1987 1995
10 B14 (VSV d6i chitng) 1946 2010 2031 2032 2015 0.020
11 Fel 1946 2520 2618 2618 3057 1.062
12 Fe 3 1946 4213 4283 4255 4693 2.698
13 Fe7 1946 2928 2872 3253 3465 1.470
14 Fe 8 1946 2308 2223 2237 2251 0.256
15 Fe 12 1946 3126 3126 3154 4015 2.020
P soluble from Al-PO4
4500
4000
— 3500
E
o 3000
S mdayO
= 2500
§ 5000 mday 2
% 1500 day 3
S
1000 mday5
500 1 mday 7
a
o Y
Control AlQO2 Al 03 AlS Al Al6.1 Al 10

Soil microorganisms
D6 thi 1: Kha nang phdn gidi lan tir nguon AIPO,
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Qua bang 2 va db thi 1, 2 cho thay luong 1an dé tiéu trong moi trudng cd
nudi cdy vi sinh vat ting 1én rat cao so voi ddi chimg. Cac ching Al 02; Al 03;
Al 6; Al 6.1; Al 10 phén giai duoc lan ¢ dang AIPO, cao hon so voi d6i chu’ng
trang va d01 chung 1a ching B 14 ( Chung vi sinh vt phan gidi lan c6 nguon
gdc tur nguon Quy gen vi sinh vat — thudc bo mén Vi sinh vat, Vién Thd nhudng
Nong hoa cung cap).

P soluble from Fe-PO4

5000
4500
4000
S 3000 Y
E§2500 1 mday 2
N 2000 day 3
'é" izgg | Wday5
500 - mday7
0 -

Control Fel Fe3 Fe7 Fe8 Fel2

Soil microorganisms
Do thi 2: Biéu thi khd ndang phan gidi lan tir nguon FePO,

Qua bang 2 va d6 thi 2 thdy cac chung Fe 1; Fe 3; Fe 7; Fe 12 ciing la
nhimg chung phéan giai duoc lan ¢ dang FePO,4 c6 hleu qua cao hon so voi d6i
chtng tring va doi chimg 1a ching B 14. Lan & dang AIPO, khé tan trong nudc
hon 1an & dang FePO,,

3.3. Nghién civu diéu kién nhén sinh khoi cdc chiing vi sinh vit

Vi sinh vat ciing nhu cac loai dong thuc vat khac, ludén c¢6 nhu cau sir
dung cac ngudn dinh dudng khac nhau dé duy tri cac hoat dong song. Cac chat
dinh dudng ddi véi vi sinh vat 1 nhitng chat chung c6 thé hip thu tir mdi truong
xung quanh va dugc str dung lam nguyén li¢u dé cung cap cho qua trinh sinh
téng hop tao ra cac thanh phan té bao hoic cho cic qué trinh trao d6i ning
lugng. Tuy nhién khong phai moi thanh phan cua moi truong nuoi cay déu dugc
coi 1 chat dinh dudng. Méi truong nudi cdy co anh hudng rat 16n dén su sinh
truong va phat trién cta vi sinh vat. Khi thanh phan moéi trudng khong da cho vi
sinh vat sinh truong va phat trién thi toc do nhan sinh khéi s& gidm manh. Nhu
vay, tuy theo nhu cau cua vi sinh vat ma can chon ra nhitng moi truong c¢6 thanh
phan phu hop cho sy sinh truéng va phat trién cua ching.
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3.3.1. Anh huéng cia cic nguon dwong dén sw phdt trién cia cdc ching vi sinh
vat

Trén co s& moi truong phan 1ap thay thé cac nguén duong khac nhau,
danh gia kha nang sinh truong cta cac ching vi sinh vét. Anh huodng cia cac
ngudn duong dén sy sinh truong, phat trién cia cac chung vi sinh vat duoc thé
hién trong bang 3.
Bang 3: Anh huong ciia cdc nguon dwong dén sw phdt trién cia vi sinh vt

(thang 11/2011)

Chung vi Nguon dudng/mat do té bao (CFU/ml)

sinh vat Glucoza Saccaroza Manitol Maltoza Fructoza
Al 02 444 x10% | 3,44x10" | 5,02x10° | 4,37 x10° | 4,20 x 10®
Al 03 1,42x10° | 1,12x10° | 1,34x10" | 1,75x 10" | 3,50 x 10°
Al 6 1,85x10% | 1,80x10" | 2,30 x 10" | 3,65x10" | 2,68 x 10°
Al 6.1 1,16 x10° | 436x10° | 3,12x10% | 1,56 x 10" | 1,10 x 10°
Al 10 4,02x10° | 1,75x10" | 350x10° | 2,30 x 10° | 1,85x10°
Fe 1 1,24x10° | 365x10" | 2,68 x10% | 1,90 x 10" | 1,53 x10°
Fe 3 230x10% | 1,56 x10" | 1,10x 10" | 1,12x10° | 8,34 x 10’
Fe 7 362x10% | 2,30x10° | 1,85x10° | 1,80x 10" | 6,30 x 10’
Fe 12 1,24x10° | 1,16 x10" | 4,36 x 10" | 436x10° | 3,12x10°

Bang 3 cho thay da sé cac chuing vi sinh vat déu sinh truéng va phat trién
t6t trong moi truong c6 ngudn dudng 1a glucoza va fructoza, mat d¢ cac chung
vi sinh vat dat cao nhét trong moi truong co nguon dudng nay va cao hon trong
moi trudng c¢d chira nguon dudng la saccaroza, manitol, maltoza. Mat dd cac
chung vi sinh vat thap nhét khi str dung méi truong co chira maltoza. Ching Fe
7 st dung cac ngudn dudng 1a glucoza, saccaroza, manitol.

3.3.2. Anh hurong ciia cdc nguén dam dén sy phdt trién cua vi sinh vit

Cac ngudn dam duogc st dung trong mdi trudng dé thay thé cho cao ndm
men la peptol, NH4NO3, NaNO3, (NH4)ZSO4 day 1a cac nguon dam dé klem va
thuong dugc st dung trong nudi cdy vi sinh vat. Anh huong cua cac ngudn dam
dén sy sinh truéng va phat trién cua vi sinh vat dugc thé hién trong bang 4.

Bdng 4: Anh huéng cia cdc nguon dam dén sinh truong phat trién ciia VSV vit.

Chung vi sinh Ngudn dam/mat do té bao (CFU/ml)

Vé:lt PeptOI NH4N03 NaNO?, (N H4)ZSO4
Al 02 1,34 x 10° 1,75 x 10° 3,50 x 10’ 2,30 x 10°
Al 03 2,30 x 10° 3,65 x 10° 2,68 x 10’ 1,16 x 10°
Al 6 3,12 x 108 1,56 x 10° 1,10 x 10’ 1,80 x 108
Al 6.1 1,56 x 10° 1,10 x 10° 4,02 x 10’ 1,75 x 10°
Al 10 2,30 x 10° 1,85 x 10° 1,24 x 10’ 3,65 x 10°
Fel 1,16 x 10° 436 x 10° 1,80 x 107 2,30 x 10°
Fe 3 1,80 x 10° 2,30 x 108 4,36 x 10 3,12 x 108
Fe 7 436 x 10° 3,12 x 108 1,90 x 10’ 1,53 x 10°
Fe 12 1,42 x 108 1,12 x 10° 1,12 x 10 8,34 x 10°
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Céc vi sinh vat déu su dung t6t nguon dinh dudng dam la peptol,
(NH4),SO4, NH4;NO; hon nguon dam 1a NaNO;. Khi vi sinh vat st dung nguon
dam la (NH,),SO,4 thi pH ctia moi truong thuong bi giam. Khi vi sinh vat su
dung cac ngudn dam 1a NO;” thi pH ctia moi trudng duoc nang cao.

3.4. Phdn logi cdc chiing vi sinh vt dwoc lywa chon.

Két qua phan loai cac chung vi khuan gram 4m theo bd dinh danh sinh
hoéa API 20 NE cua Biomerieux cho thiy:

1. Chung Fe 7-4 gan véi loai Aremonas salmonicida véi d6 tuong dong 14
98.3%

2. Chiing Al 03-4 gan véi loai Burkhoderia cepacia voi do tuong dong 1a
99,9%

3. Chiing 12-5 gan vdi loai Burkhoderia cepacia v&i d6 twong dong la
99,9%

4. Chung Al 14-5 thudc chi Burkhoderia sp.

5. Chiing Al 6.1 gan véi loai Agrobacterium radiobacter véi d tuong
dong 1a 98.7%

Két luan

Tir 21 ching vi sinh vat phan lap dugc tir dat bazan va dat phén da chon
ra dugc 9 ching vi sinh vat c6 kha nang phan giai dugc AIPO4 va FePO,,

Cac chung Al 02; A1 03; Al 6; Al 6.1; A1 10; Fe 1; Fe 3; Fe 7; Fe 12 phan
1ap duoc déu c6 hoat tinh phan giai cao hon chung B 14 (ching ddi chimg).

ba dinh danh dugc 5 chung Fe 7, Fe 12, Al 6.1, Al 03, Al 10. Chung Al
10 thudc chi Burkhoderia sp. Chung Al 12, Al 03 gan véi loai Burkhoderia
cepacia voi do tuong dong 13 99,9%. Chung Al 6.1 gan véi loai Agrobacterium
radiobacter véi d6 tuwong dong 98.7% va ching Fe 7 gan véi loai Aremonas
salmonicida véi do twong dong 98.3%
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SUMMARY

ISOLATION AND SELECTION OF INSOLUBLE P-AL AND P-FE DECOMPOSING
MICROORGANISMS SPECIES IN BAZANLTIC AND ACID SULPHATE SOIL
Tran Thi Lua?

P is key element inh forming and protecting soil fertility. Main source for producing P
fertilizer is photphate rocks that are rapid shortened and will be depleted within coming 100
years. P in soil is in form of ortho phosphoric acid (H3PO,). In bazaltic and acid sulphate soil
areas when P is applied which high level but effects is not as expected even it is harmful for
plants because of high mobile Fe and Al level in acid soil areas. Fe and Al in low pH
condition will closely combine with P to create Fe and Al phosphate (occupy 60 — 80%
mineral P total) that plant can not use. However, many bacteries exist in soil to decompose P.
Insoluble and fixative P in soil will be decomposed by bacteries in to available P and provide
for plant Microorganism biomass assimilates P and protecting it from absorbing or closely
fixing.

Isolation and selection insoluble P — Al and P - Fe decomposing microorganism
species in bazaltic and acid sulfate soil to supply nutrient for plant is very essenticel in
current time. From basaltic and acid sulfate soil, 9 species that are able to decompose AIPO,
and FePQO, have been selected. Species Al 02, Al 03, Al 06, Al 6.1, Al 10, Fe 1, Fe 3, Fe7, Fe
12 that are more active in decomoposing than that of 14 (control species). Fe7, Fe 12,Al 6.1,
Al 03, Al 10 were determinaed. They belong to Burkhoderia sp. Al 12, Al 03 are close to
Burkhoderia cepacia (99,9 %). Al 6.1 is close to Agrobacterium radiobacter (98,7 %). Fe 7 is
close to Aremonas salmonicida (98,3 %).

Keywords: Photphate; bacteria; P-Al; P-Fe.
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