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TAO CHE PHAM SINH HOC TU GIONG VI KHUAN BACILLUS SPP.
VA PSEUDOMONAS SPP. CO KHA NANG HOA TAN LAN

NGUYEN THI NGOC SUONG’, NGUYEN PO THANH PHUONG”, TRAN HAI MY™

TOM TAT
Trong nghién ciu nay, tuyén chon dwoc dong vi khuan Bacillus B68 va
Pseudomonas T15 c6 chi s hoa tan 1an cao va khéng gdy ddc doi Véi cay trong. MOi
trwong nhan giong cdp 1, cdp 2 va chdt mang thich hop cho dong B68 lan lwot 1a TSB,
RD-TB va phan hitu co. Péi véi dong T15, méi trwong nhan giong cap 1, cap 2 va chat
mang thich hep lan luot 1a King’s B, NBRIP-RD va phan hitu co 75% - cam gao 25%.
Tar khéa: Bacillus, hoa tan lan, Pseudomonas.
ABSTRACT

Establishing procedure of biopreparation from Bacillus spp. and Pseudomonas spp.
having phosphate solubilizing ability

In this study, B68 isolate and T15 isolate were showed the highest phostphate
solubilisation index and were non-toxic for plants. For B68 isolate, the suitable culture
medium type I, medium type Il and carrier are TSB, molasses - starch, and vermicompost,
respectively. For T15 isolate, the suitable culture medium type I, medium type Il and
carrier are King’s B, NBRIP - molasses and 75% vermicompost - 25% rice screenings,
respectively.

Keywords: Bacillus, soluble phosphorus, Pseudomonas.

1.  Mé dau

Lan 12 mot nguyén t da lwong quan trong dbi vai su sinh trueng, phat trién cua
cay tr6ng va ciing 1a mét trong nhiing yéu té anh huong dén nang suft cay tr6ng Tuy
nhién, hau nhu 1an ton tai trong d4t ¢ dang kho tan nén cay trong khong thé hap thu. Vi
thé, lan thuong duoc bd sung vao dat dudi dang phan bén hoa tan ma cay trong dé s
dung nhung luong 1an vo co hoa tan ndy nhanh chéng bi cé dinh va két tua thanh dang
khong hoa tan 1am cay trong khong héap thu dugc [7]. Hon nita, viéc sir dung phan bon
hoa hoc gay 6 nhidm méi trudng va tén hai dén sirc khoe con ngudi.

Do d6, su hién dién cua cac vi khuan hoa tan 1an thudc cac chi nhu Pseudomonas,
Bacillus... trong dat va vang ré cua cdy co vai trd rat quan trong trong su hoa tan
nhitng dang lan kho tan thanh dang dé& tan ma cay trong c6 thé hap thu duoc. Tiém

KT sw Trung tdm Nghién c(ru va Phat trién Néng nghiép Céng nghé cao, TPHCM;
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ndng Gng dung vi khuan hoa tan 1an trong san xuét ché pham sinh hoc Ia rét 16n va Ia
mot trong nhirng bién phap hiéu qua dé ting nang suét cay trong, giam luong phén bon
hoa hoc ciing nhu giam tac dong xau do phan hoa hoc gay ra, cai thién dat trong va bao
V€ moi truong.

2.  Phwong phap nghién ctru

2.1. Nguyén vt li¢u

Céac giéng Bacillus spp. c6 ngudn géc tir Truong Pai hoc Khoa hoc Tu nhién,
PHQG TPHCM va b6 suu tap cua Trung tam Nghién ctru va Phat trien Nong nghiép
Cong nghé cao.

Céc giong Pseudomonas spp. c6 nguon goc tr Truong Pai hoc Néng lam
TPHCM va b6 suu tap cua Trung tdm Nghién ctu va Phéat trien Néng nghiép Cong
ngh¢ cao.

Than bun, phan hitu co (phan trun qué), cdm gao, ri dudng.

2.2. Moi truwong
- MGoi truong thir hoat tinh:

Moi truong thach dia Pikovskaya’s: Glucose 10 g/L, Caz(PO,), (TCP) 5 g/L,
(NH,4),S0, 0,5 ¢g/L, NaCl 0,2 g/L, KCI 0,2¢/L, MgS0O,.7H,0 0,1 g/L, yeast extract 0,5
g/L, MnSQO,4.H,0 0,002 g/L, FeSO,.7H,0 0,002 g/L, agar 15 g/L.

- MBbi truong nhan gidng:

Moi truong Trypticase Soya Broth (TSB), Nutrient Broth (NB), Lubria - Bertani
(LB), King’s B.

M0i truong NBRIP bién déi (NBRIP - BP) (Nautiyal, 1999): Glucose 20 gL,
Ca3(PO,), 5 g/L, MgCl,.6H,0 10 g/L, MgS0,.7H,0 0,25 g/L, KCI 0,2 g/L, (NH,4),SO,
0,1 g/L.

Moi truong NBRIP ri duong (NBRIP - RD): Ri duong 20g/L, Caz(PO,4), 5 ¢/L,
MgCl,.6H,0 10g/L, MgS0,.7H,0 0,25 g/L, KCI 0,2 g/L, (NH,),SO, 0,1 g/L.

Moi truong ri duong tinh bot (RD-TB): Ri duong 120 g/L, KH,PO, 1 g/L, tinh
bot 20g/L.

Moi truong Tryptone Glucose Yeast Extract (TGYE): Casein enzymic
hydrolysate 5 g/L, yeast extract 3 g/L, glucose 1 g/L.

Maoi truong Tryptone yeast extract (TYE): Tryptone 10 g/L, yeast extract 5 g/L,
NaCl 5 g/L.

2.3. Phwong phap

2.3.1. Tuyén chon giéng vi khudn Bacillus spp. va Pseudomonas spp. c6 kha ndng hoa
tan 1an kho tan
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~ Tuyén chon gidng vi khuan c6 kha nang hoa tan 1an: Céc giong vi khuan duoc
cay diém trén thach dia PKV, u ¢ nhiét do phong. Ghi nhan duong kinh vong phan giai
va duong kinh khuan lac sau 5 ngay nudi u. [10]

Thir tinh gay doc cho cay trong cua cac chung vi khuan da tuyén chon duoc:
Ngém hat ca chua da dugc xur If bé mat lan luot bang nudc cat vo tring, con 70% va
nudc Javen 50% va u dén khi nay mam, ngdm hat d&@ nay mam véi dich khuan c6 mat
d6 10® - 10° CFU/mlI trong 30 phut, sau d6 dit 5 hat vao trong éng thach MS, u trong
diéu kién 16 gio sang va 8 gio t6i ¢ nhiét do 28°C. Theo ddi va tinh ti I¢ cay chét, bién
di va bi bénh, so sanh véi cay déi chung khong xi 17 vi khuan sau chung 7-14 ngay.
2.3.2. Nghién cizu mdi treong nhan giong cdp 1

Nudi cay lic (150 vong/phat) vi khuan Bacillus lan luot trong 3 moi truong: NB,
TGYE, TSB trong 24 va 48 gio ¢ 37°C va vi khuan Pseudomonas trong 3 moi truong:
NB, TSB, King’s B trong 24 va 48 gio ¢ 28°C. [1], [4], [5]

2.3.3. Nghién ciru méi trieong nhan giong cap 2

Nuoi cdy ldc (150 vong/pht) vi khuan Bacillus lan luot trong 3 méi truong: RD -
TB, LB, TYE trong 24 va 48 gio ¢ 37°C va vi khuan Pseudomonas trong 3 mdi trueong:
NBRIP - BD, TGYE, NBRIP - RD trong 24 va 48 gio ¢ 28°C. [4], [10]

2.3.4. Nghién cizu chat mang thich hegp cho vi khuan

Cong thuc thi nghiém chat mang: than ban, than bun (98%) + cam gao (2%), than
bun (98%) + ri duong (2%), than bun (98%) + phan httu co (2%), phan hiru co, phén
hitu co (70%) + cam gao (30%) va phan hiru co (75%) + cam gao (25%), sau d6 bo
sung sinh khoi vi khuan sao cho mat d6 cao hon 10** CFU/g. U ¢ nhiét d6 phong trong
30 ngay [5], [8].

Xac dinh mat d¢ té bao bang phwong phap dém gian tiép trén moi truong TSA
(d6i véi Bacillus) va King’s B (d6i voi Pseudomonas); chi sé hda tan 1an (phosphate
solubilizing index, Sl). [10]

3. Kétqua va thao luan
3.1. Tuyén chen giéng vi khudn Bacillus spp. va Pseudomonas spp. ¢6 khd ndng
hoa tan 1an kho tan

Qua qua trinh tuyén chon, giéng vi khuan cé kha nang hoa tan 1an tét dia trén hai
chi tiéu 1a chi s6 hoa tan 1an va tinh gay doc cho cy trong, két qua dugc trinh bay trong
Bang 1.

Bdng 1. Kha nang hoa tan 1an va tinh gay déc cho cay trong cua Bacillus spp.

Chuang Chi s6 hoa tan l1an Ti Ié cay chét (%)
C6 2,19d 100
Al8 2,34 c 0
A30 251b 100

102



TAP CHi KHOA HOC BHSP TPHCM Nguyén Thi Ngoc Swong va tgk

B68 2,84 a 0
AT76 232¢C 0
BS1 0 -
BS5 0 -
BS8 0 -
BS9 0 -
B78 0 -

Céc so trung binh theo cét c6 cung ki tir kém theo khdng khac biét c6 ¥ nghia &
muzC Xac suat p < 0,05

* T71¢ cay chét, bi bénh & 16 doi ching 1a 0%.
Bdng 2. Kha ndang hoa tan 1an va tinh gay déc cho cy trong cia Pseudomonas spp.

Chung Chi s6 hoa tan 1an Ti Ié cAy chét (%)
T13 3,64b 100
T14 3,15d 0
T15 3,98 a 0
T21 345 ¢ 0
T6 3,50 bc 100
T1 0 -
T12 0 -
T17 0 -
T18 0 -
T5 0 -

Céc so trung binh theo cét c6 cung ki tir kém theo khdng khac biét c6 ¥ nghia &
muzC Xac suat p < 0,05

* T71¢ cay chét, bi bénh & 16 dai ching 1a 0%

Trong 20 chang vi khuan thi nghiém, ¢ 5 chung Bacillus 1a C6, A18, A30, B68
va A76 va 5 chung Pseudomonas 1a T13, T14, T15, T21 va T6 c6 kha nang hoa tan lan.
Tuy nhién, chi c6 6 chung Al8, B68, A76, T14, T15 va T21 khong gay doc cho cay
tréng. Trong do6, chung Bacillus B68 (SI = 2,84) va ching Pseudomonas T15 ¢6 chi sb
hoa tan 1an cao nhat (SI = 3,98).

Theo nghién ciru caa Tripti va cs (2012), chang Bacillus c6 chi s6 hoa tan 1an cao
nhét 12 3,1 va chung Pseudomonas 12 3 [10]. Rath va cs (2013) d4 nghién ctru kha ning
hoa tan l1an cia mot s6 chung vi khuan, trong dé cac ching Bacillus ¢6 hoat tinh hoa
tan 1an cao nhat c6 Sl tir 1,22 dén 1,26, va chung Pseudomonas 1,93 [6]. Sinha va cs
(2013) d& phan lap va tuyén chon mot chung vi khuan cé kha ning hoa tan 1an, trong
d6, chung Bacillus JPSB16 c6 chi s Sl cao nhét (3,14) va chung Pseudomonas c6 chi
s6 Sl cao nhét 12 2,83. [9]
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Nhu vay, ¢ thé néi chung Bacillus B68 va chung Pseudomonas T15 ¢ chi, s6
hoa tan 1an khé cao, co tiém nang trng dung cao cho viéc hoa tan 1an kho tan trong dat.

Hinh 1. Kha nang hoa tan 1an trén moi truong thach dia Pikovskaya’s
cua mot so chung vi khuan Bacillus va Pseudomonas sau 5 ngay u

A30 va B68: cac chung Bacillus; T6, T13, T15, T14, T21 va T1: cac chung
Pseudomonas

Hinh 2. Tinh gdy déc cho cay trong cua cac ching Bacillus va Pseudomonas
c6 kha nang hoa tan lan ¢ thoi diém 10 ngay

PC: Péi ching; A30, C6, A18, A76 va B68: cac chung Bacillus;
T6, T13, T14, T21 va T15: cac chung Pseudomonas
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3.2. Nghién cieu méi trwomg nhan giong cap 1
Sau khi nhan gidng trén 3 méi trudng thi nghiém, vi khuan B68 con kha ning hoa
tan lan vsi chi s6 hoa tan Ian lan luot 1a 2,85; 2,84 va 2,86. Nhu vay, cdc moi truong
khong c6 anh huong nhiéu dén hoat tinh phan giai 1an cua vi khuan Bacillus B68.
Bdng 3. Mdt dg té bao vi khuan Bacillus B68 sau 24 gio' va 48 gio nudi cay
0 CAc mai trwong nhan giong cap 1
Mat do té bao (CFU/mL)

Moi truong ) .
24 gio 48 gio
NB 1,54 x 10" a 1,78x10%a
TGYEB 2,07x10° b 1,74 x10°a
TSB 2,03x10%a 8,75x10%a

Cac s6 trung binh theo cét c6 cuing ki tw kém theo khong khac biér ¢é y nghia ¢
muee p < 0,01

Tir Bang 2 cho thay sau 24 gio nudi cdy & méi truong TSB, vi khuén Bacillus B68
dat mat do trung binh cao nhat (2,03 x 10 CFU/mL). Tuy nhién, mét d6 vi khuan trung
binh & méi trudng TSB khong co sy khac biét vé mat théng ké (p<0,01) so véi moi
truong NB. Sau 48 gid nuéi cay, mat do vi khuan trung binh & ca 3 moi truong déu giam.

Ca 2 mdi truong TSB va NB déu thich hgp cho su phét trién cta vi khuén
Bacillus B68. Tuy nhién, trong nhiéu nghién ciru, méi truong TSB duoc st dung cho
viéc nhan nudi Bacillus sp. nhu st dung moéi truong TSB dé 1&n men Bacillus
thuringiensis [3], st dung méi truong TSB dé nhan nudi B. methanolicus MGA3 va B.
licheniformis [1], méi trudng TSB ciing 1a méi truong thich hop dé nhan nuéi Bacillus
subtilis EAG-2 [2]... Vi thé, méi truong TSB véi thoi gian nudi cay 24 gio duoc lya
chon d¢é tién hanh tang sinh cap 1 cho vi khuan Bacillus B68.

Ddi v6i Pseudomonas T15, chi s6 hoa tan 1an sau khi nudi cay trén ba moi truong
NB, TSB va King’s B lan luot 12 4,55; 4,45 va 4,48 va khong co sy khac bigt vé mit
thong ké & 3 méi trudng ndy. Piéu ndy cho thiy ca 3 méi trudng déu khdng anh hudng
dén kha nang hoa tan 1an cua vi khuan Pseudomonas T15.

Bdng 4. Mdt dg té bao vi khudn Pseudomonas T15 sau 24 gio va 48 gio nudi cay
& cde moi trwong nhan giong cap 1
Mat d¢ té bao (CFU/mL)

Moi trudng

24 gior 48 gior
NB 3,35x 10 b 3,23x 10" ¢
TSB 1,52 x10% ¢ 6,26 X 108 b
King’s B 2,31x10%a 1,65x 10" a

Cac s6 trung binh theo cét c6 cuing ki tw kém theo khong khac biér ¢é y nghia ¢
muee p < 0,01
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Két qua tir Bang 3 cho théy sau 24 gi0 nudi cdy & moi truong King’s B, vi khuan
Pseudomonas T15 phat trién tot va dat mat d¢ t¢ bao trung binh cao nhat (2,31 x 108
CFU/mL). Tuy nhién, sau 48 gio nudi cay mat do t€ bao cua dong vi khuan T15 & ca 3 moi
truong déu giam.

Tu két qua trén, moi truong King’s B vei thoi gian nudi cay 1a 24 gio duge lya
chon de¢ tién hanh tang sinh cap 1 cho vi khuan Pseudomonas T15.

3.3. Nghién cieu méi trwong nhin giong cip 2

Két qua cho thay chi s6 hoa tan l1an cua vi khuan Bacillus B68 trong ca 3 moi
truong RD — TB, LB, TYE lan luot |4 2,87; 2,86; 2,86 va khdng co su khac biét vé mat
thong ké. Vi the, cd 3 moi truong deu khong anh hudng den hoat tinh hoa tan lan cua vi
khuan Bacillus B68.

Bdng 5. Mdr d té bao vi khudn Bacillus B68 sau 24 gio va 48 gio nudi cay

trong cac maoi trwong nhan giong cap 2
Mat do té bao (CFU/mL)

Moi trudng

24 gior 48 gior

RD-TB 4,47 x 10" a 2,97 x 10 a
LB 2,11 x10*b 7,72x10° b
TYE 1,44 x 10'°b 9,67 x10°b

Cac s6 trung binh theo cét c6 cuing ki tw kém theo khéng khac biér ¢é y nghia ¢
muee p < 0,01

Két qua ¢ Bang 4 cho thay sau 24 gio ciy trong méi truong RD - TB, mat do té
bao trung binh cua dong vi khuan Bacillus B68 cao nhat (4,47 x 10 CFU/mL). Trén
ca ba moi truong, s6 lugng té bao ¢ thoi diém 48 gio nudi cdy déu giam so véi thoi
diém 24 gio nudi ciy.

Nhu vay, trong 3 moéi treong da khao sat, moi truong RD - TB véi thoi gian nudi
cay 24 gio 1a thich hop nhat cho viéc tang sinh cép 2 Bacillus B68 voi mat do té bao
tuong ddi 6n dinh. Hon nita, moi trudng RD - TB véi thanh phan nhu ri duong va tinh
bot 12 ngudn nguyén liéu sin ¢ véi gia thanh thap. Vi vay, viéc st dung moi truong
RD - TB lam moéi truong ting sinh cap 2 ¢6 y nghia vé mat kinh té.

Dbi véi vi khuan Pseudomonas T15, chi sé hoa tan 1an lan luot 14 4,47; 4,53; 4,77
khéng c6 su khac biét vé théng ké giita ca 3 méi truong NBRIP-BD, TGYE, NBRIP-
RD. Diéu ndy cho thay ca 3 méi trudng déu déu khdng anh huong dén hoat tinh hoa tan
lan caa vi khuan Pseudomonas T15.
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Bing 6. Mdr dg té bao vi khudn Pseudomonas T15 sau 24 gic va 48 gio cdy
trong cdc méi trwong nhan giong cap 2

Mat dd té bao (CFU/mL)

Moi truong

24 gior 48 gior

NBRIP-BD 1,39 x 10* ¢ 1,54 x 10% ¢
TGYE 1,73x10%b 1,10 x 10® b

NBRIP-RD 2,04 x10* a 1,42 x10% a

Cac s6 trung binh theo cét c6 cuing ki tw kém theo khong khac biér ¢é y nghia ¢

muee p < 0,01
~ Keétquatir Bang 5 cho thy sau 24 gio nudi cdy, ¢ moi truong NBRIP-RD mét do

té bao trung binh cao nhat (2,04 x 10% CFU/mL). Sau 48 gio nudi cay, mat do té bao ¢
ca 3 moi truong déu giam.

Vi thé, méi truong NBRIP-RD va thoi gian nudi cdy 1a 24 gis dugc chon lam moi
treong nhén giong cap 2 cho dong vi khuan T15.
3.4. Nghién crzu chdt mang thich hep cho vi khudn

Déi véi vi khuan Bacillus B68, két qua cho thay chi s6 hoa tan 1an sau 30 ngay
bao quan & hau hét cac nghiém thirc déu giam khong dang ké va khong co su khéc biét
6 y nghia vé théng ké & 7 nghiém thire. Biéu ndy chang to cac nghiém thire nay déu
khéng anh huéng dén hoat tinh hoa tan lan cua vi khuan Bacillus B68.

Bdng 6. Mdz dé vi khudn Bacillus B68
trong chat mang sau thoi gian bdo quan 30 ngay
Mat d¢ té bao (CFU/q)

Nghiém thirc

02 ngay 30 ngay
NT1 5,64 x 10~ ¢ 9,40 x 10 b
NT2 4,71x 10" c 2,32x10% b
NT3 4,15x 10" ¢ 1,47 x10% b
NT4 4,94 x 10* c 574 x10% b
NT5 2,60 x10**b 5,42 x10* a
NT6 4,04 x 10 ab 1,91 x10%a
NT7 521 x 10" a 1,66 x10*° a

CAc s6 trung binh theo gt cé cling ki ty kém theo khdng khac biér cé ¥ nghia ¢ mirc p < 0,01
Két qua tir Bang 6 cho thy sau 30 ngdy bao quan, mat do té bao & nghiém thirc 6
(phan hitu co 70% + cam gao 30%) cao nhat (1,91 x 10*® CFU/g) va khong c6 su khac
biét c6 y nghia voi nghiém thirc 5 (phan hitu co) va 7 (phan hiru co 75% + cam gao
25%) (p<0,01). Vi khuan Bacillus truéc khi chiung vao chit mang d& dugc soc nhiét &
80°C trong 15 phut dé tao bao tir do Bacillus c6 kha nang tao bao tur giup ching co thé
ton tai trong didu kién bét loi. Tuy nhién, c6 thé van con mot lu0’ng it vi khuan chua tao
bao tir ma & nghiém thire 1, 2 va 3 ¢6 thanh phan méi trudng chat mang cha yéu 1a than
bun & dang vat chét tro (mdc di ¢6 bd sung 2% cam gao hodc 2% ri dudng) nén sau
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mot thoi gian bao quan vi khuan khong duge cung cdp dinh dudng, kha ning séng suy
giam dan dén sau 30 ngay mat do té bao Bacillus & cac nghiém thirc ndy giam. Thanh
phan cha yéu ¢ nghiém thie 5, 6 va 7 12 phan hitu co (& day 1a phan trin qué) chira
ham lugng dinh dudng nén sau khi bao tor Bacillus B68 dugc ching vao, bao tu
Bacillus B68 c6 thé nay mam lai va tiép tuc phat trién dan dén ting mat d6 té bao. Vi
thé, ca 3 nghiém thuc 5, 6 va 7 déu dam bao mat do Bacillus B68 sau thoi gian 30 ngay
bao quan nén nghiém thirc 5 véi thanh phan 1 phan hitu co ¢6 gia thanh ré va dé kiém
dugc chon 1a chat mang thich hop cho Bacillus B68.

Ddi véi vi khuan Pseudomonas T15, chi sé hoa tan 1an giam khong dang ké sau
30 ngay bao quan va khdng cé su khac biét c6 y nghia vé mit théng ké giira cac
nghiém thirc. Piéu ndy cho thay cac chat mang thi nghiém déu khong anh huéng nhiéu
dén kha nang hoa tan 1an cua vi khuan Pseudomonas T15.

Bdang 7. Mdt dé vi khudn Pseudomonas T15
trong chat mang sau thoi gian bdo qudn 30 ngay
Mat dé té bao (CFU/g)

Nghiém thic

02 ngay 30 ngay
NT1 747 x10% ¢ 1,98 x 10™ f
NT2 2,13x10* ab 3,17 x 10*2d
NT3 8,69 x 10% ¢ 1,29 x 10 e
NT4 1,81 x10*b 7,30 x 102 ¢
NT5 3,57 x10* a 9,54 x 10 b
NT6 3,75 x10* a 2,11 x10" a
NT7 3,65 x 10%* a 1,92 x 10" a
CV (%) 0,40 1,10

CAc s6 trung binh theo gt cé cling ki ty kém theo khdng khac biér cé ¥ nghia ¢ mirc p < 0,01

Bang 7 cho thay mat do vi khuan cua tit ca nghiém thirc méi trudng chat mang
déu giam dang ké sau 30 ngay u. Trong do, nghlem thirc 6 va 7 véi thanh phan 13 phan
hitu co va cam gao ¢6 mat d¢ vi khuan con séng cao hon (lan luot 12 2,11 x 10'" CFU/g
va 1,92 x 10" CFU/g). Mat do vi khudn Pseudomonas T15 giam do ching khong c6
kha ning tao bao tir dé ton tai lau dai nén sau mot thoi gian bao quan, kha ning song
suy giam dan dén mat do giam di.

Nghiém thirc 6 (phan hitu co 70% + cam gao 30%) va nghiém thirc 7 (phan hiru
co 75% + cam gao 25%) khong c6 su khac biét vé thong ké (p<0,01). Biéu nay cho
thiy 2 nghiém thirc nay déu 1a chat mang ph hop cho vi khuan Pseudomonas T15.
Tuy nhién, do tinh kinh té, nghiém thirc 7 ¢6 thanh phan phan hitu co 75% + cam gao
25% duoc chon 1a chat mang thich hop cho vi khuén Pseudomonas T15.

4.  Kétluan

P4 tao ra ché pham hoa tan 1an tir vi khuan Bacillus B68 va vi khuan Pseudomonas
T15 c6 kha nang hoa tan 1an kho tan kha cao va khong gay doc cho cay trong.
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