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NGHIEN CUU SAN XUAT PHAN SINH HQC BON CHO
PAU NANH: CHAT MANG THICH HQP CHO SU SONG
SOT CUA VI KHUAN NOT RE VA VI KHUAN
PSEUDOMONAS SPP

Cao Ngoc Piép*
ABSTRACT

Sinorhizobium fredii [isolate VN064] and Pseudomonas spp [isolate P14] were used to
biofertilizer production for soybean cultivation in Dong Thap province with suitable
carrier [50% peat and 50% sugar-byproduct (bagasse) plus 1% CMC] in granule
formula. This carrier helped bacteria prolonge high survival during 6 months (bacteria
population over log10=8,4 - 8,7/g carrier](TCVN-6166-1996 and 6167-1996 in 2001
Department of Agriculture and Rural Development).
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Title: Study on multi-strain biofertilizer production for soybean cultivation: appropriate
carrier for the good survival of rhizobia and pseudomonas

TOM TAT

Chiing vi khudn nét ré Sinorhizobium fredii [VN064] va vi khudn hoa tan ldn, tong hop
1AA Pseudomonas spp. [P14] dwoc dua vao san xudt phan sinh hoc da chung bon cho
ddu nanh trong trong tinh Pong Thdp trong chat mang gom 50% than bun va 50% mun
mia + 1% CMC duoc ép thanh vién co do song sot cao (mdt s6 >log10=8,4 - 8,7/g chdt
mang) sau 6 thang ton triv dat tiéu chuan TCVN-6166-1996 va 6166-1996 ban hanh nim
2001 ciia B6 Nong nghiép va Phat trién Nong Thén Viét nam.

Tir khoa: Vi khuan not ré, vi khudan hoa tan ldan, chat mang, ddgu nanh, sw song sot

1 PAT VAN DE

Sy gia ting san luong cling nhu ning suit ciy trong twong quan thuan véi luong
phan bon hoa hoc st dung va chinh sy lam dung phan héa hoc va thude bao vé
thyc vat 1am cho mdi trudng ngay cang 6 nhiém va ndng dan ciing bi anh hudng
(Kumar et al., 2001). Chinh vi thé, ngay cang c6 nhiéu nghién ctru va tim kiém
ngudn phan bon sinh hoc dé thay thé lan 1an phan héa hoc. Sy hiéu qua cia vi
khuan ¢ dinh dam da giup giai quyét phan nao luong phan dam héa hoc (Chabot
et al., 1996). Ngoai ra, nhitng vi sinh vat hoa tan lan kho tan da duogc nhiéu nha
khoa hoc phan 1ap va san xuét phan lan sinh hoc dé tan dung ngudn 1an kho tan c6
san trong dat va giam bét luong 1an hod hoc nhu super lan... (Katnelzson et al.,
1962; Subba Rao, 1985; Kucey, 1983, 1989; Whitelaw et al., 1999). Tuy nhién,
nhiéu nghién ciru cho thiy nhimng vi sinh vat ¢4 dinh dam va hoa tan lan s& gia
ting tac dung néu nhu c6 su hd tro ctia nhitng vi khuan ving ré kich thich sy ting
truong ciy trong (Plant Growth Promoting Rhizobacteria =PGPR) ngay ca trén ciy
mot va hai 14 mam (Shimshick va Hebert, 1979; Terouchi va Syono, 1990), nhimng

1 Vién Nghién Ctru va Phat Trién Cong Nghé Sinh Hoc, Truong Dai hoc Can Tho
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dong vi khuan nay giap cho 16ng hut va ré cua nhimg cay trong phat trién nhanh
chong (Molla et al., 2001). Nhiéu dong vi sinh vat co dinh dam, hoa tan 1an va ca
PGPR c6 thé tong hO’p ra nhiéu kich thich t6 ting trudéng (phytohormone) gia ting
su hap thu nhiéu dudng chat hon (Chabot, 1993; Lippmann et al., 1995; Sergeeva
et al., 2002), chinh vi vay ma nhiéu nha khoa hoc phdi hop nhiéu nhém vi sinh vat
dé phat huy tac dung cua tit ca cac nhom vi sinh vat c6 ich (Dashti et al., 1997,
1998; Parmar va Dadarwal, 1999) va diéu nay dd dugc nhiéu nha khoa h(_)c som
tong hgp mot dang phan bon sinh hoc da chiing da chirc nang cho cay trong (Okon
va Kapulnik, 1986). Loai phan boén nay di phat huy tic dung trén cdy bap lai
(Chabot et al., 1996), dau nanh (Molla et al., 2001), dau pea (Kumar et al., 2001),
lta mach (Belomov et al., 1995), cai an la (Antoun et al., 1998), trén lta gao va
lGa mi (Rasul et al., 1998). Vi vy, nguoi ta tim kiém nhitng vt liéu thich hop dé
giai quyét dugc nhimg khé khin trén trong d6 sir dung than bun nhu 13 mot chat
mang cho vi khuan séng sot va phat trién 1a thich hgp nhét thé nhung than bun c6
nhiing bat loi sau:
~ Thanh phan 1y héa tinh cua than bun thay doi theo ngudn gdc thanh lap va
khong on dinh.
~ Gia thanh cao & nhitng nuéc khéng c6 ngudn than bun ma phai nhap ndi nén
gi4 thanh phan chung cao.
~  Khi khtr trang nhiét uét, than bun c6 thé hinh thanh mét s6 doc t6 khong mong
mudn anh hirong dé su séng sot cia vi khuan.

Pé giai quyét nhitng yéu t6 bat loi trén, nguoi ta sit dung nhiing vat liéu khac dé
thay thé than bun nhu than d4, vermiculite (Paau, 1989) hay mun xo dira (coir-
dust)(Faizah et al.,1980), mun mia, bentonite, kaolinite, rom ra, phan hitu co, cui
bép. ... (Kremer va Peterson, 1983; Pramanik va Iswaran, 1973; Sparrow va Ham,
1983) hay nguoi ta co thé pha tron cac vat li€u nay voi nhau dé tao ra chat mang
t6t nhat cho sy séng sot cta vi khuan.

Muc tiéu ciia dé tai 1a nghién ctru chat mang (carrier) thich hop, re tién, d& tim..
gip cho vi khuan séng sot tot trong 6 thang trong diéu kién nhiét do phong va san
pham c6 chét luong dat yéu cu cia phan chung sinh hoc (TCVN 6166- 1996 va

TCVN 6167-1996 ban hanh nim 2001 ctia B Nong nghiép va Phat trién Nong
thon).

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Vat liéu thi nghiém

2.1.1 Vi khudn

- Vi khuén nét r& (Sinorhizobium fredii) dong VN064 phan 1ap tir ndt r& dau
nanh trong & thi xa Cao Lanh, BPong Thap (Nguyén Ngoc Déng, 2004).

- Vi khuan Pseudomonas Spp. dong P14 phan lap tu dat ving ré cdy So Diia ¢

Pong Théap, dong vi khuan nay hoa tan 1an cao va tong hop IAA [indole-3-
acetic acid] kha (Lé Kim Sau, 2005).
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2.1.2 Than bun va ba bun mia

Than bun ¢4 ngudn gde tir cac via than bun ¢ ving Maren, huyén Thanh Hoéa, tinh
Long An va ba bun mia la cac chat thai tr nha may duong Vi Thanh, tinh Hau
Giang v61 thanh phan dugc trinh bay trong bang 1.

2.2 Phwong phap nghién ciru

Vi khuan nét r& dong VNO064 duoc nudi trong 150 ml méi trudng Yeast Extract
Mannitol (Somasagaran va Hoben, 1995) trong cac binh tam giac 250 mL dat trén
may lac xoay vung trong 48 gid' ¢ nhiét 46 phong va dat mat s6 > 10° té bao/ml,
san sang dé tron vao chdt mang dé san xudt phan sinh hoc 50%. Vi khuan
Pseudomonas spp. dong P14 (L& Kim Sau, 2005), vi khuan nay nudi trong moi
truong King B trong 2 ngdy (cap 1) trén may lic ngang dé mat s6 dat 10° té
bao/ml, sau d6 dugc nhan trong méi truong don gian (cAp 2) dé u trong chit mang,
dong thoi vi khuan nay dugc nudi cap 3 voi moi trudong sucrose (10%) — apatit
(1%)(Whitelaw et al., 1999) dé san xut cap 3 dung dé tudi cho cdy dau nhu 1a
ngudn cung cap IAA trong diéu kién 1én men binh thuong & nhiét d6 phong trong
7 ngay, mat sd dat > 107 té bao/ml voi 54 pg/ml PO4 va 7,2 pg/ml IAA va st dung
dich 1én men dé dung trong thi nghiém.

Bang 1: Thanh phan Iy héa tinh ctia than bun va bi bun mia

Pic tinh Than bun (a) Bé& bun mia (b)
pH 3,0-46 6,7
N tong s6 (%) 0,3-0,4 2,32
P tong s6 (% P20s) 0,047 -
P dé tiéu (mg P,0s/100 g dat) - 5,29
K tong s (% K20) 0,02 -
K20 trao d6i (meq K20)/100 g dat) - 1,79
Humic (%) 1,4 -
Chat hitu co (%) 12,4 50,8
Tilé C/N 14— 15 -

(a) S6 liéu tir Trung tdm Tiéu chuin — Po lwong 3, TP. H6 chi Minh.
(b) S6 liéu tir phong Phan tich Bdt, Bé mén Khoa hoc Pdt, Khoa Nong Nghiép, Pai hoc Can Tho

Muc dich tao ra chat mang thich hgp cho vi khuan c6 thé séng sot va phat trién t6t
trong 6 thang va dé co chat mang tot (c6 pH= 6,5-7,0; 1- 3% N; ti 16 C/N=20 - 30),
mdt chat mang dugc t6 hop tir cac vat liéu dé tim, ré tién, d& xir 1y tiét tring nhu
Sau.

Giai doan 1: Chon chit mang (chit don) dé nudi vi khuén

Than bun hay min mia c6 thanh phan 1y hoa tinh duoc trinh bay trong bang 1,
duge xu 1y cho kho bang cach phoi trong mat hay siy & nhiét d6 thap (xem nhu
nghiém thic khong khir tring). Thi nghiém duogc bd tri theo thé thirc ngau nhién
hoan toan véi 4 lan 1ap lai. Thi nghiém c6 3 nghi€ém thic: Than bun, than
bun+mun mia, than bun+phan heo+mun mia (bang 2) va chit mang khong khir
trung nhiét udt va khir trung va theo thoi gian: 0, 1, 2, 3, 4, 5, va 6 thang; Céc
nguyén vat liéu trén duoc siy dong loat & 100 hay 105°C trong 24 gio trudc khi
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tién hanh thi nghiém. Dong vi khuan nét r& (dong VNO064) va dong vi khuén
Pseudomonas spp. (dong P14) dugc nudi trong méi truong thich hop dé mat s6 dat
10° té bao/ml (nhu mé ta & phan trén), chat mang dugc khir trang nhiét uot o
121°C trong 30 phut va keo dai 3 dot. Dich vi khuan duoc tron deu vao chat mang
6 50% am d9, sau d6 dugc u 6 nhiét do phong (28 — 30°0), lay mau dé dém séng
vi khuan trong méi trudng thich hop (YEM cho vi khuén nét ré& va méi truong
King B hay Pseudomonas Isolation Agar [Difco]) luc khoi dau va dinh ky mot
thang/1an dé xac dinh loai chat mang thich hop cho vi khuan séng sot va phat trién
trong mot thoi gian nhat dinh.

Bang 2: T6 hop cac nghiém thirc

Than bun Than bun Than bun+Mun
Dudng chat (%) +MUn mia mia+phan heo
(%) (%)
Than bun 95 50 50
Mun mia 0 45 25
Phan heo (hoai) 0 0 20
Tro tru den 3 3 3
Vi (CaCO3) 1 1 1
Apatit 1 1 1

Giai doan 2: Xir Iy chit mang dé kéo dai sir song sét ciia vi khuin

Chat mang duogc chon loc trong giai doan 1 dugc tién hanh xu 1y v6i hop chat
CMC va Alginate d€ nang cao chat lugng chat mang, cu thé nhu sau:

Dich vi khuan 1én men trong méi trudng thich hop (nhu trong giai doan 1) dat mat
s6 10° té bao/ml, bd sung voi CMC véi 3 nong d6 0,1 va 2% va Alginate véi 3
néng d6 0, 1 va 2%. Thi nghiém c6 6 nghiém thirc dugc trinh bay nhu trén, va thoi
gian: 0, 1, 2, 3, 4, 5 va 6 thang sau khi ton trir, voi 4 1an 1ap lai.

Sau d6 tron voi chat mang da dwoc chon loc trong giai doan 1, tién hanh dém song
vi khuan trong moéi truong thich hop lic khoi dau va dinh ky 1 thang/lan muc tiéu
la kéo dai chat lwong san pham it nhat 14 6 thang trong diéu kién ton trit nhiét do
phong (28 - 30°C).

3 KET QUA VA THAO LUAN
3.1 Thi nghiém 1

Khao sat su sdng sot cua 2 loai vi khudn trong 3 loai chat mang 1a: than bun (Kién
Giang), than bun+phan heo (hoai)+mun mia va hén hop than bun+mun mia véi
diéu kién khong khir tring va khir tring nhiét wot.

Két qua cho thiy mat sb vi khuan nét r& [VKNR] trong 2 loai chit mang 13 than
bun+phan heo+mun mia va than bun+mun mia trong diéu kién khong va khir trung
nhiét rot (hinh 6) sau 6 thang trit trong nhiét d6 phong; trong hinh 7 cho thay chét
mang hén hop gdm than bun+phéan heo+mun mia khong khir tring c6 mat sO
VKNR 6n dinh va & muc cao trong sudt tir thang thir 2 dén hét thang th 6, ké den
1a chdt mang gém hon hop than bun+mun mia khong khir tring va chat mang gdm
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hon hop than bun+phén heo+mun mia khir trung c6 mat s& VKNR 6n dinh va kha
cao (logio/g chat mang > 8.0) sau 6 thang trir & nhiét do phong.

9.3
8.81 =1 a4 879
=

B TB+PH+MM  TB+MM TB1 TB+PH+MM TB+MM1
1

thanh phan chat man
TB=than bun, TB+PH+MM= than bun+phéan heo+mun mia, TB+MM= than bun+mun mia; 1: c6 khir

trung
(Nhitng cdt c6 so theo sau cung mot chir khong khac biét ¥ nghia thong ké & muirc do 1%)
Hinh 1: Mat s6 vi khuin nét ré (log 10/g chit mang) trong 3 loai chit mang trong diéu ki¢n
khong va khir trung nhiét wét
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(---) chat mang khong khtr tring ; (— ) chat mang khir tring nhiét uot
Hinh 2: Mat s6 vi khuin nét ré (log 10/g chit mang) trong 3 loai chit mang (khong va c6 khir
trung nhiét wot) trong 6 thang
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gas1 @ 8.71L o @

B TB+PH+MM TB+MM B 1 TB+PH+MM 1 TB+MM 1

thanh phan chat mang

TB= than bun, TB+PH+MM-= than bun+phan heo+muin mia, TB+MM= than bun+mun mia; 1: c6 khir
trung
(Nhitng cdt c6 so theo sau cung mot chir khong khac biét ¥ nghia thong ké & muirc do 1%)
Hinh 3: Mat sé vi khuin Pseudomonas spp. (log /g chit mang) trong 3 loai chit mang
khong va khir trung nhiét wot
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log 10/g chat mang

thang
(- ) chit mang khong khr tring ; (— ) chat mang khtr trung nhiét u6t

Hinh 4: Mat s6 vi khuian Pseudomonas spp. (log 10/g chit mang) trong 3 loai chit mang
(khong va co khir trung nhi¢t wét) trong 6 thang

3.2 Thi nghi¢m 2

Tir két qua thi nghiém 1, ching t6i chon chit mang than bun+min mia khong
khir tring d€ nghién ctru anh hudng chat dinh (CMC [carboxyl methyl-cellulose]
va Alginate) dén sy song sot cua 2 loai vi khuan trén vi hai loai chat mang nay dé
ki€m va hiéu qua cao, gia thanh thap vi khong khir trung (d¢ ton nang luong).
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Két qua tu hinh 5 cho thiy chat mang bo sung 1% hay 2% CMC co mat s6 VKNR
cao nhit trong 6 thang trtr trong do khong c6 sy khac biét y nghia vé gitta 2 ndng
do 1% va 2% CMC d6i véi su séng sot cua VKNR trong 6 thang (hinh 5), tinh
khong 6n dinh cua Alginate ciing nhu ndng d6 va gia thanh ciia Alginate da anh
hudng dén khau xét chon chét dinh.

Trong hinh 6 va hinh 7 cho thay két qua su séng st cua vi khudn Pseudomonas
spp. twong tu nhu trudng hop VKNR va véi 1% CMC phu hop cho su séng sot cia
vi khuan nay trong 6 thang.

Nhu vay, qua 2 thi nghiém trén ching t6i chon thanh phan chit mang 1a THAN
BUN+MUN MIA ciing véi 1% CMC dé san xuat phan sinh hoc sau nay.

a a
8.867 =, < 8.874

8.48 a

7.99

b 7.864 7 RR3

b

OCMC 1% CMC 2% CMC O Alginat 1% 2%
Alginat  Alginat

nghiém thuac
(Nhing cot ¢6 s6 theo sau Cfmg mdt chit khong khac biét y nghia thong ké & mirc do 1%)

Hinh 5: Mt s6 vi khuin ndt ré (log 10/g chit mang) trong chit mang than bun+mun mia véi
2 loai chit dinh (CMC va Alginat) va 3 nong dd

10 -

—a8—(0CMC —— 1% CMC 2%CMC
OAlginat ~ ---¢-- 1% Alginat - --®--- 2% Alginat
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&
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mun mia voi

Hinh 6: Mats
2 loai
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7.971 C
0 CMC 1% CMC 2% CMC 0 Alginat 1% 2%

Alginat Alginat
nghiém thuc
(/Nnung €Ot co SO TNEO sau cung mot cnu Knong Knac biet y ngnia tnong Ke 0 muc ag 1%o)

Hinh 7: Mat sé vi khuén Pseudomonas spp. (log /g chit mang) trong chit mang than
bun+mun mia véi 2 loai chat dinh (CMC va Alginat) v6i 3 nong do

—8— (0 CMC —— 1% CMC 2% CMC
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Hinh 8: Mat s6 vi khuin Pseudomonas spp. (log 1/g chét mang) trong chit mang than bun +
min mia véi 2 loai chéit dinh (CMC va Alginat) véi 3 nong dé
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T 1au ngui ta stir dung than bun nhu 1a mot chat mang gilp cho vi khuan sdng sot
va phat trién thich hop nhit thé nhung than bin c6 nhing bat loi nhu thanh phan 1y
hoa tinh cua than bun thay ddi theo ngudn gdc thanh 1ap va khéng 6n dinh, gia
thanh cao & nhitng nudc khéng c6 ngudn than bun ma phai nhap ndi nén gia thanh
phan chung cao va khi khir tring nhiét u6t, than bun ¢ thé hinh thanh mét s6 doc
t6 khong mong mudn anh hudng dé su sdng sot cia vi khuan. Dé giai quyét nhitng
yéu to bt loi trén, nguoi ta st dung nhitng vat liéu khac dé thay thé than bun nhu
than da, vermiculite (Paau, 1989) hay mun xo dtra (coir-dust)(Faizah et al. (1980),
mun mia, bentonite, kaolinite, rom ra, phan hiru co, cui bép. ... (Kremer va
Peterson, 1983; Pramanik va Iswaran, 1973; Sparrow va Ham, 1983) hay nguoi ta
6 thé pha tron cac vat liéu nay voi nhau dé tao ra chat mang tdt nhat cho su séng
sOt ctia vi khuan. Tuy nhién, dé kéo dai su sdng sot cta vi khuan trong chit mang
trong mot thoi gian, nguoi ta st dung cac dang cao phan tir (polymers) tu nhién
hay tong hop (Dommergues et al., 1979; Jung et al. (1982) nhu gum, xanthan,
CMC (carboxyl methyl cellulose), PVP (polyvinyl pyrrolidol) hay
polyethylenglycerol (PEG), va gum arabic gitip vi khuan séng sot tot (Rodriguez-
Navarro et al. (1992) hay theo Dernandin va Freire (2000) hon hop gum va PVP
c6 thé kéo dai su song sot cua vi khuan ndt re 1én dén 8 thang sau khi ton trtr va
mot trong nhing tlen b trong su duy tri su séng sot va kha ning tao ndt ré cua cac
dong vi khuan nét ré dugc nudi trong moi truong 16ng bo sung 2% PVP (Tran Yen
Thao et al., 2002).

4 KET LUAN VA PE NGHI

Chét mang thich hop cho phan sinh hoc da ching bon cho dau nanh véi thanh phan
14 50% than bun + 50% mun mia cing v6i 1% CMC lam chat dinh dé ép thanh
vién dé bon (ra1) cho dau nanh sa lan hay rai thanh hang hodc dang roi dé tron véi
tro trau lap 16 dau.
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