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Tém tit: Trong nghién ciru ndy, ching vi khuan sinh téng hop chat kich thich sinh trudng IAA,
Bacillus megaterium VACC 118 dugc tuyén chon tir bo gidng vi sinh vat (VSV) caa Vién Thod
nhudng noéng hoa da dugc sur dung dé san xuat phan bon vi sinh vat dang hat. Sau khoang 5 ngay
1én men, dich nudi ciy pha tinh c6 mat d6 khoang 1,3-2,5% 10" CFU/ml da duoc to hop vao chat
mang chira 2% sodium alginate va 33% tinh bot san bién tinh btrc xa theo ty 18 1:2 vé thé tich.
Hon dich déng nhét dugc nhod giot dé két tua trong dung dich 2,5% CaCl,. Hat phan bon dugc on
dinh trong dung dich khoang 30 phut nho khau mach ion gitra ion calcium va sodium alginate,
sau d6 1am kho dén d¢ 4m dudi 10%. Kha ning song ciia vi khuan da dugc xac dinh sau 7, 30, 90
va 180 ngay bao quan trong diéu kién phong thi nghiém duoc kiém tra trén méi trudng Luria
Bertani c6 b sung L - Tryptophan theo TCVN 10784:2015; sau 6 thang bao quan, mat do té bao
vi sinh trong chit mang dat trén 10° CFU/g. Hat phan bén da duoc bon 16t cho rau theo ty 1€ 20
kg /ha va két qua cho thiy phan bén vi sinh tao duoc di thuc day su phat trién ciia cay cai bap, ca
chua va cai cii trong trén dong rudng.
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1. DPAT VAN BE

Bon phan 1a bién phap bd sung chét dinh dudng vao dat, gitp cay trong dat dugc nang
suat va chat luong mong muén. Phan bon, nhat 14 phan bon v6 co co gitip cy trong phét trién
manh v&i ning suat cao. Theo phén tich cua to chirc nong luong thé gigi (FAO, 1980), phan bon
hoa hoc da dong gop 55% vao miic gia ting ning suét cdy trong; va 1 kg NPK c¢6 thé lam tang
nang suat 10 kg. Tuy nhién, viéc lam dung phan hoa hoc trong thoi gian dai dang gay ra cac van
de moi truong nghiém trong, anh hudng dén chét lugng san pham nong nghiép va hé sinh thai
dat trong. Vi vy, mot s6 loai phan bon than thién khac, nhat 12 phan bon hiru co va phan vi sinh
da dugc phat trién dé thay thé mot phan phan bon hoa hoc nho kha nang lam tang do phi cua dat
thong qua hoat dong chuyén héa cia cac VSV hiru ich [1-3].

0 Viét Nam, phén bon vi sinh vét da dugc nghién ctu tur cuéi thap nién 1980, song hié¢n
van chi ¢ rat it san pham phan vi sinh dugc phat trién bdi mot s6 vién, truong Pai hoc nghién
clru trong nude, va gan day mot s0 loai phan vi sinh ngudn gdc nudce ngoai ciing duoc nhap khau
cho muyc tiéu phat trién néng nghiép htru co, bén vimg [4]. Phan 16n cac loai phan vi sinh nay
déu chura cac té bao VSV c6 kha ning c¢d dinh nito tu do, chuyén hoa hop chat phosphat kho tiéu
hodc sinh tong hop cac chat c6 hoat tinh sinh hoc trén nén chat mang da khir tring hodc khong
khtr tring [5]. V6i yéu cau phai sén c6 v6i chi phi thap, than bun, dat sét, bentonite thudng duoc
sir dung lam chat mang trong san xuét _phén bon vi sinh. Tuy nhién, chat mang vo co 1a moi
truong thuan lgi cho VSV phat trién, dé bi nhiém, anh hudng dén chat luong va thoi gian bao
quan phan bén. Do d6, chat mang hitu co nhu polyme déa dugc nghién ctru st dung. Uu dlem cua
vat lidu nay vira c6 thé 12 ngudn cung cip cacbon cho céc té bao VSV t6n tai va phét trién, vira



c6 thé khau mach thanh cau trac khong gian x6p v6i nhidu khoang tréng dé ching cu trii [6].
Trong s cac chit mang polyme nay, gel alginate dugc sir dung rong rai nho déc tinh tuong hop
va phan huy sinh hoc tt ctia nd, song vat liéu nay thuong c6 hinh dang khong khong nhat, do
x6p cao va tinh bén co hoc kém, nén mot s6 chat lam day da duoc sir dung dé tao thanh vat liu
mang c6 tinh bén phii hop cho san xuét phan vi sinh [7].

Bacillus megaterium 1a chung VSV gram duong, ¢6 hinh que, duoc xem la hiéu khi
nhung van c6 thé phét trién trong diéu kién ky khi. Vi khudn nay 14 loai ¢6 kha ning tao bao tir
100% cting nhu c6 kha nang chuyen tu dang bao tir sang dang sinh dudng vdi cung ty 1¢. Bao tur
ctia n6 ¢6 thé sdng sot trong didu kién moi truong rat khic nghiét nho kha ning dé khang cao !
kich thich méi trudng, gitp phan bon VSV chira B. megaterium c6 thé bao quan lau dai, ma van
giit duoc hoat lyc sau khi duoc ching vao méi truong thich hop. Chung vi khuin nay c6 thé sinh
téng hop céc chét ¢6 hoat tinh sinh hoc khac nhau, dic biét 1a iodacetic acid (IAA), dugc xem
nhu hormon thuc vat véi kha niang kich thich sinh trudng cdy trong. Do vy, ching di duoc sir
dung trong san xuat phan bon vi sinh. Trong nghién ctru trude, ching B. megaterium VACC 118
c¢6 kha nang sinh tong hop IAA cao, dén 415 pg/mL sau 5 ngdy nudi cdy, da dugc tuyén chon tir
B9 gidng VSV cua Vién Tho nhudng nong hoa [8].

V6i muyc tiéu phat trién san pham phan bén than thién thay thé phan nao phan bon hoa
hoc, gop phan han ché 6 nhiém, nghién clru nay nham san xudt phan bon vi sinh dang hat va
danh gia kha nang tng dung thuc tién trong san Xuat rau an toan. Bai bdo nay trinh bay | két qua
nghién ciru san xut phan bon VSV kich thich sinh truong dang hat chira vi khuan sinh téng hop
IAA, Bacillus megaterium, anh hudng cua thoi gian bao quan dén chat luong phan bon, va hiéu
qua cua no dbi voéi su phat trién va nang suét mot sO cay rau trén dong rudng.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat licu

Gidng vi khuan Bacillus megaterium VACC 118 dugc tuyén chon tir B gidng vi sinh vat
ctia Vién Tho nhudng nong héa. Céc ciy ca chua, cai bip va cai cu khoe manh, ddng nhat duoc
chon lya tir vudm wom dé thuc hién khao nghiém hi¢u qué phan bon. Cac hoa chét can thiét dé
chuin bi moi truong nhan giéng, phéi tron chat mang thudc loai hoa chit cong nghiép, duogc su
dung truc tiép ma khong tinh ché thém.

2.2. Phuong phép nghién ctru
2.2.1. San xudt phin bon VSV dang hat

Sau khi hoat hoa, B. megaterium dugc nuodi ciy trong moi treong nude chiét dau voi cac
thong s6 nhiét do, thoi gian, ty ¢ giong gde, luu lugng khi cap va toc do khuay thay d6i nham
danh gia anh huong cua diéu kién nhén sinh khdi dén sy sinh truong phat trién va lra chon diéu
kién nudi cay tdi uu dé thu duoc sinh khdi cao nhit. Trong thi nghi€ém nay, mat do té bao trong
dich nuéi cdy duoc xac dinh theo TCVN 10784:2015 trén mdi trudng Luria Bertani (LB) ¢ bd
sung L-triptophan [9].

Tinh bot sin thuong mai di dugc bién tinh bang cach chiéu xa véi lidu chiéu 3,5 kGy,
dugc phdi tron vao dung dich sodium alginate da khir tring & 121°C trong 20 phut thanh hdn
hop chit mang ddng nhat chira 2% alginate va 33% tinh bot bién tinh. 100 mL dich nudi cdy pha
tinh c6 mat do t& bao khoang 1,3-2,5x10"" CFU/ml dugc bd sung vao 200 mL hdn hop chét



mang va tron déu trong buéng tron kin da khu trung. Hon dich dang sén sét duge nho giot vao
dung dich CaCl, 2,5% da khir tring trude trong diéu kién khudy tir dé két tia thanh hat calcium
alginate khdu mach. Hat phan bon dugc khudy on dinh trong 30 phut, rdi gom vio ray va rira
bang nude cat vo trung. Hat phan bon am duoc say kho ¢ nhiét d6 38+2°C dén d6 am dudi 10%
va dong gbi vao thi thiéc cho cac thi nghiém tiép theo (Hinh 1). Tét ca cac thao tac duoc thuc
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Hinh 1. Quy trinh san xuit phan bon VSV dang hat
hién trong tu an toan sinh hoc dé han ché t6i da 6 nhiém sinh hoc.

Sau 7, 30, 90 va 180 ngay bao quan, mat do t& bao VSV song trong hat phan bon kho
dugc xac dinh dé danh gia anh huong ciia qua trinh bao quan dén chat lugng phén vi sinh vét tao
dugc. Pau tién, 1 g hat phén boén duoc lam &m trong 2 mL dung dich muoi sinh ly (NaCl 0,85%,
pH 7,0) trong 30 phut, roi ddng nhat VO'1 8 mL dung dich sodium tricitrat 10% thanh dang huyen
phu. Sau d6, dich phan bén duoc nudi cdy trén moi trudng thach LB ¢ 37°C trong 48 gid va tong
s VSV sdng trong hat phan bon.

2.2.2. Panh gid dnh hwong cia phan VSV doi véi cdy rau

Cay rau dugc trong va chim soc theo quy trinh cua dia phuong tir thang 11/2018 dén
thang 3/2019, tuy tung loai cay. Anh huong ciia phan vi sinh dang hat dén cdy rau duoc xac dinh
d6i v6i cay trong trén dat phu sa tai cac huyén Phuc Tho va Hoai Birc, Ha Noi. Trong nghién ciu
nay, cong thirc d6i ching ap dung nén NPK gdm 120 kg N, 60 kg P,Os va 80 kg K,O cho mdi
ha; Thi nghiém 1: Nén NPK + 20 kg phén vi sinh/ha; Thi nghiém 2: 80% NPK + 20 kg phan vi
sinh/ha. Phan vi sinh dugc bon 16t 1 1an trudce khi trong. Mot sb chi tiéu nong hoc cia cdy trong
dugc theo ddi va so sanh dé danh gia hiéu qua cua phan vi sinh tao dugc.

Cac thi nghiém duoc nhéc lai 3 1an, va sd liéu duoc xur ly théng ké bﬁng chuong trinh
EXCEL va IRRISTAT 5.1.



3. KET QUA VA THAO LUAN
3.1. Lya chon diéu kién nhan giébng VSV

Tir cac két qua nhan sinh khéi thir nghiém trong binh tam giac va trong hé 1én men, cac
diéu kién nhan sinh khéi t6i wu dbi voi chung B. megaterium VACC118 dé dugc xac dinh nhu
trinh bay trong Bang 1. C6 thé thiy ring cac diéu kién tdi wu trong ca hai truong hop nhan sinh
khdi trong binh tam giac va 1én men trong hé thdng binh 1én men 1a kha gidng nhau, chi khac 1a
dbi v6i nhan gidng quy mé nho can luong gidng nhiéu hon va thoi gian dat dén pha sinh truong
logarit nhanh hon, 36 gio so voi 48 gio. Mat d6 VSV trong dich nudi cy trong ca hai trudng hop
dat trén 10" CFU/ml.

Bdng 1. Piéu kién t6i weu cho nhdn giong ching vi khudn Bacillus megaterium VACC118

Théng s6 quy trinh Lén men nhén sinh khdi
Ty 1é gidng goc (%) 3,0

pH 7,0

Nhiét do 1én men (°C) 30

Luu luong cap khi (lit kk/lit moi truong/phiit) 0,75

Van tbc canh khudy (vong/phut) 300

Thoi gian 1én men (gio) 48

3.2. Anh huong ciia bao quan dén kha nang sdng cua vi khuan trong hat phan bén

Phan vi sinh vat dang hat chira cac bao tir B.megaterium da dugc tao ra theo quy trinh mo
ta & phan phuong phap va chit lugng san pham phan bon dugce danh gia thong qua céc chi tiéu
k¥ thuat nhu trinh bay trong Bang 2. Két qua & Bang 2 cho thiy, phan bén vi sinh vat dang hat
tao dugc dép ung ti€u chuén hién hanh vé pH, do am va dic biét 1a mat d6 té bao VSV hitu ich
dat 4,34x10'° CFU/g, cao hon nhiéu so véi quy dinh hién hanh. Mic du, mat d6 t& bao séng
trong hat phan bon khé thap hon nhiéu so véi mat d6 dua vao trong hdn hop chat mang (trén 10"
CFU/mL), song két qua nay c6 thé gitp duy tri dugc chét lugng phan bon vi sinh trong qua trinh
bao quan.

Bdng 2. Chat hegng phdn vi sinh vit dang hat

Chi tiéu k§ thuat Két qua Quy dinh hién hanh
Do am (%) 9,4 <30

pH 5,7 >5

Mat do té bao (CFU/g) 4,34 x 10" > 10°

Do tap nhiém Khong phat hién

Panh gia vé kha niang séng cua bao tir vi khuan B. megaterium trong qua trinh bao quan,
san pham phan vi sinh dang hat di dugc giir trong cac thi thiéc kin ¢ nhiét do phong, va mat dg
té bao VSV trong hat phan bon duogc kiém tra sau cac khoang thoi gian khac nhau. Két qua duoc



trinh bay trong Bang 3.

Bdng 3. Anh huong ciia thoi gian bdo qudn dén mdt dé té bao trong hat phdn vi sinh

Thoi gian bao quan (ngay) Mit do té bao (CFU/g)
0 4,34 x 10"
7 4,26 x 10"
30 4,18 x 10'°
90 3,75 x 10"
180 2,31 x 10"°

Nhu chi ra trén Bang 3, mét do té bao VSV gén nhu khong thay ddi trong thoi glan dau
cua qua trinh bao quan Sau 6 thang bao quan & diéu kién phong thi nghiém, mat do té bao B.
megaterium giam gan mot nua, tr 4,34 xudng con 2 31><1010 CFU/g. Sy suy giam nay la thap
hon so véi nghlen cu’u ctia Nguyén Thu Ha va CS [8] cho thidy mat do vi khuan B. megaterium
giam tir 8,6x10° xudng con 2,6x10° CFU/g. Sy khac biét nay co the 1a do ché pham phéan bon
ctia ho chira 4 ching VSV va dugc tao ra trén nén chat mang goém tinh bot sin va cam gao.
Nghién ctru cia Thirumal va CS cling cho thay mat do té bao VSV trong chat mang ngudn goc
alglnate giam khong dang ké trong 3 thang dau bao quéan. S6 lugng té bao VSV trong phan bon
tir chit mang sodium alginate tuy €0 giam song van duy tri & muc trén 7x10° CFU/g sau 8 thang
bao quan [10]. Diéu nay goiy rang chat mang dang hat khau mach glua sodium alginate va
calcium chlorua co thé cho phép céc té bao VSV néi chung va Bacillus ndi riéng ton tai lau hon.
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Hinh 2. Hinh anh hién vi dién tir (SEM) ctia hat phan bon trudc va sau 6 thang bao quéan

Trong nghién ctru nay, chat luong hat phan bon bao quan ciing dugc danh gia thong qua
hinh anh hién vi dién tir (SEM). Hinh 2 cho thiy hat phan bon sau 6 thang bao quan van chira
mot lugng 16n té bao va bao tir Bacillus, glong nhu hat phan bon ban dau. Két qua nay cho phep
khang dinh rang phan vi sinh dang hat c6 thé duy tri chit luong trén 6 thang, va can tiép tuc khao
sat dé xac dinh thoi gian bao quan dbi v6i phan bon vi sinh dang hat.



3.3. Hiéu qua phan VSV dbi voi cdy rau

Hinh 3. Thi nghiém danh gia anh hudng cua phan vi sinh dén cay céi bap, ca chua va cai cu

Nghién ctru vé anh huéng cua phén vi sinh dén sy sinh truong va phat trién cua ciy cai
bap, ca chua va cai ci (Hinh 3) cho thay cay rau dugc cham soc bang phan bon khao nghiém co
kha ning chdng chiu tot hon véi didu kién thoi tiét, sinh truong va phat trién tot cling nhu it bi
sau bénh hon cong thirc ddi chimg. Anh huong cta phan bén dén cau thanh ning suit dugc xac

dinh d6i véi cay cai bap va két qua duoc trinh bay trén Bang 5.

Bang 4. Anh hudng ciia phén vi sinh dang hat dén dic diém néng hoc cia ca chua

Cong thire Ty 1€ dau qua (%) Sb qua/cay KLTB qua (g)
bC 54,70 23,13 96,85
TN1 54,29 24,40 98,47
TN2 58,66 25,40 95,20

LSDy 5 2,8 13,2 2,8
cv 3,56 7,26 6,22

Bdng 5. Anh huéng ciia phén vi sinh dang hat dén déic diém néng hoc ciia cdi bap

Cong thirc Chiéu cao biap (cm) | Puwong kinh bip P chit bap
(cm) (g/cm3)
bC 12,9 18,8 0,53
TNI 12,9 19,8 0,54
TN2 12,8 19,1 0,56
LSDy 5 1,51
cv

3,74




Bdng 6. Anh huréng ciia phén vi sinh dang hat dén déic diém néng hoc ciia cdi cii

Cong thire Dai cu (cm) DPuwdong kinh cu Khdi lwong trung
(cm) binh ci (g)
bC 16,53 52,92 262,33
TN1 16,60 54,96 287,80
TN2 17,25 53,07 269,20
LSDy o5 73,03
crv 11,8

Két qua Bang 4, 5 va 6 cho thiy viéc bd sung phan bon vi sinh dang hat d3 lam ting ning
sut cay cai biap 13,93 — 14,48 % so voi ddi ching (st dung 100% NPK va khdng str dung phan
VSV). Pang chii ¥ 14 viéc bon phan vi sinh cho cai bap co thé giam lugng phan bén vé co ma
van dat ning suit cao hon so véi chi sir dung nén phan bén NPK nhu trong cong thie ddi ching.

KET LUAN

D3 lua chon duge diéu kién nhan sinh khoi t8i uu dé tao bao tir vi khuén sinh téng hop
IAA, Bacillus megaterium VACC118 tuyén chon tir bo gibng VSV nong nghiép cua Vién Thod
nhudng néng hoa, tir d6 tao dugc phan bon vi sinh dang hat trén nén chit mang gém sodium
alginate va tinh bot bién tinh buc xa. Phén vi sinh dang hat tao dugc c6 chét luong dap mg tiéu
chudn hién hanh, va dic biét mat do té bao VSV hitu ich cao c6 kha nang bao quan trén 6 thang.
Két qua danh gia anh huong cua phan vi sinh dén su phat trién cua cdy rau trén dong rudng cho
thay phan vi sinh ¢ hiéu qua tot d6i v6i sy sinh trudng va phat trién ciia cdy. Hau nhu cac dic
diém nong hoc cia ca chua, cai bap va cai cu déu ting khi duoc bon b sung phan vi sinh.
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PREPARATION OF MICROBIAL FERTILIZER IN BEADS
CONTAINING BACILLUS MEGATERIUM FOR VEGETABLE

Abstract:

In this experiment, Bacillus megaterium VACC 118, a producing IAA bacteria was obtained
from Culture collection of the Soils and Fertilizers Research Institute, was used in order to
prepare the beads for microbial fertilizer. After 5 day fermentation, the culture entering the
stationary phase at a density of about 1.3 to 2.5x10° was admixed with the carrier mixture
containing 2% sodium alginate and 33% radiation modified cassava starch in the volume ratio
1:2. The resulting homogenous solution was dropped in 2.5% CaCl, solution for precipitation in
bead. The bead containing bacteria were stabilized by ion crosslinking between calcium and
alginate for 30 min, then dried to critical moisture below 10%. Density of surviving B.
megaterium in the carriers was measured periodically 7, 30, 90 and 180 days storage on the Luria
Bertani medium with supplement L - Tryptophan, according to TCVN 10784:2015; after 6 month
storage, the density of bacteria in the carrier still higher than 10° CFU/g. The fertilizer was
applied to vegetable at the rate of 20 kg per ha and results revealed that it could promote the
growth of cabbage, tomato and radish cultivated in the field.

Keywords: Bacillus megaterium, microbial fertilizer, calcium-alginate bead, cell density.



