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ABSTRACT

Fifty five isolates of bacteria associated with maize were tested for the production
of 144 using Fe-HCIO, and Fe-H>SOy reagents. The production of IAA in the
absence and the presence of 100 mg/L of trp was in the range of 0.24 to 9.99 and
0.14 to 12.51 mg/L, respectively. There were 16 isolates showing a remarkable
decrease in the production of I1AA4 in the presence of trp. Twelve isolates were
further assayed for siderophore production on the CAS agar medium according
to the method modified by Srivastava et al. (2013) but there was only one of
them showing the ability. The length of the changed color edges starting from
the borderline between the two media PS and CAS produced by isolate DDN10b
changed from 1.30+0.10 cm at 2 DAI to 2.67+0.21 cm at 4 DAL Effects of 5
potential isolates on plant growth of maize were studied under pots experiments.
All isolates demonstrated an increase in shoot length, fresh shoot and root
weight, and dry mass of one month old plants compared to the control. The best
three were VIN2b (Bacillus subtilis), DDNI10b (Burkholderia sp.) and TDBI
(Bacillus sp.) showing effects on dry mass equivalent to 50% NPK treatment or
75% NPK treatment and were suggested for field trials.

TOM TAT

Ném mueoi lam dong vi khuan lién hiép cdy bap da dwoc kiém tra sw san xudt
IAA v6i thube thir Fe-HCIO, va Fe-H>SO.. Luong 144 do duoc la 0,24 — 9,99
mg/L khi khéng b6 sung trp va 0,14 — 12,51 mg/L khi b6 sung 100 mg/L trp. Khi
cé mdt trp, ¢6 16 dong da biéu hién s giam san xudt IAA dang heu y. Mieoi hai
dong da duwoc tiép tuc khdo sat kha nang san sinh siderophore trén méi trieong
thach CAS theo cong thirc cdi bién boi Srivastava et al. (2013) nhung chi c6 mot
dong thé hién kha ndng nay. Ddi chuyén mau do dong DDN10b tao ra giita hai
moi truong PS va CAS o 2 DAI la 1,30+0,10 cm va o 4 DAI la 2,67+0,21 cm.
Nam dong tiém nang da dugc nghlen curu anh hwong lén sy tang truong cua cdy
bdp trong trong chdu. Tat ca cdc dong déu lam tang chleu cao, khoi heong thin
la va ré twoi, khoi lwong chit khé cia cdy mét thang tuéi so véi doi chbmg Ba
dong tot nhdt la VIN2b (Bacillus subtilis), DDN10b (Burkholderia sp.) va TDB1
(Bacillus sp.) c6 tac dong trén sinh khéi khé tiwong dirong voi nghiém thirc 50%
hay 75% NPK va dd dwoc dé xudt cho cdc thi nghiém ngodi dong.

Trich dan: Pang Thi Ngoc Thanh, Nguyép Thi Xuan My va Cao Ngoc Diép, 2016. Sy san xuat TAA va
siderophore ctia cac dong vi khuan lién hi€p thyc vat va anh huong 1én sy tang truong cua cay bap
(Zea mays L.) trong trong chau. Tap chi Khoa hoc Truong Pai hoc Can Tho. 47a: 59-67.
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1 GIOI THIEU

Ngdy nay, nguoi ta da phat hién duge nhiéu
loai vi khuan lién hiép thyc vat (PAB- Plant
Associated Bacteria), bao gdom ca vi khuan ving ré
va vi khuan ndi sinh, c6 kha ning cai thién sy ting
truéng cua thuc vat. Chung co thé vi nhu cac loai
phan bon tong hop hodc thude trir sau, thude trir co
nhung bén canh d6 lai ¢ thé hd tro cho viée duy tri
tinh bén viing trong ning suit cdy trong va su an
toan cua moi truong (Singh, 2013). Cac co ché
thac ddy tang truong thyc vat (PGP-Plant Growth
Promoting) mdt cach truc tiép gdm c6: sy san xuat
hodc thay d6i nong d ciia cac phytohormone, sur
¢6 dinh dam sinh hoc (BNF- Biological Nitrogen
Fixation) cong sinh hodc khong cong sinh, va sy
hoa tan phosphate hay cac khoang chat khac. Co
ché PGP gian tiép chinh 1a sy dbi khang sinh hoc
(bioantagonist) hay kiém soat sinh  hoc
(biocontrol), c6 tac dung gitp ciy chii han ché tac
nhan giy bénh hay c6 dai thong qua sy san xuét
cac khang sinh, siderophore hay cyanide (Jha et al.,
2013). Nhu vay, néu sir dung cac vi khuén thic day
tang truong thuc vat (PGPB- Plant Growth
Promoting Bacteria) lam phén bon thi ngoai tac
dung bd sung NPK cho céy, san pham con ¢6 tac
dung bd sung ngudn kich t& thyc vat nhu IAA
(indole-3-acetic acid) hay thuc dy sy hoa tan cac
khoéng chét ¢ chira Ca hoic Fe nhd vao cac phic
chit vong cang (chelate) nhu cac siderophore ngoai
sinh tir vi khuan (Hinsinger et al., 2009). Hon thé,
su canh tranh sit hidu qua con giup cay gia ting dé
khéang vdi cac tac nhan gay bénh, mot dac tinh ma
cac loai phan bon hoéa hoc khdé ma cé dugc.

IAA thuong dugc coi la loai auxin ty nhién
quan trong nhat trong cac phytohormone. O thuc
vat, IAA dugc san xuat ¢ 14 non, than va hat thong
qua cac phan tmg decarboxyl hoa va transamin tir
tién chat tryptophan (trp) (Lebuhn va Hartmann,
1993). Tuy vdy, trong nhitng diéu kién khong
thuén loi, lugng phytohormone ndi sinh do cdy tu
téng hop co the mat can dbi hodc khong du. Khi
o, cac kich td thyc vét c6 nguon goc ngoai sinh ¢6
thé dugc st dung giup can bang ndi tiét cua cay,
tao diéu kién cyc thuan cho sy tang trudng thuc vat
(Zahir et al., 2000). Cac 19 trinh phy thudc trp da
duoc phat hién va nghién ctru & thyc vat va nhiéu
vi khuén. C6 4 16 trinh chinh, duoc phén loai theo
tén cia chit trung gian, bao gom: indole-3-
acetamide (IAM), indole-3-pyruvate (IpyA),
tryptamine, va indole-3-acetonitrile. Trong do, 16
trinh TAM dugc cho ring c6 lién quan dén cac vi
khuén gy u thyc vat, va 19 trinh IpyA thudng gip
& cac PAB ¢6 loi cho thuc vat (Lambrecht ef al.,
2000). Nguoc lai, dbi voi 16 trinh khong phu thudce
trp, mac du da dugc Prinsen et al. (1993) phat hién
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& Azospirillum brasilense song cho dén nay tién
chat cho 19 trinh nay van chua dugc biét dén. Theo
Lambrecht et al. (2000), day co6 thé 1a mot 16 trinh
nhanh cta 16 trinh IpyA va dugc diéu hoa nguoc
(upregulation) thong qua céc trinh ty tuwong tac voi
auxin twong ty nhu truong hgp cua promoter cua
gene ipdC mi hoa cho IpyA da duoc biét dén.

Twong tw nhu cach thirc huy dong cac chat diéu
hoa sinh truong, ngoai kha nang san xuit va sir
dung cac siderophore ndi sinh (phytosiderophore),
thuc vat con co thé tan dung cac loi ich ma cac
siderophore do vi khuin san xuit dem lai.
Bacteriosiderophore dugc cho la c6 tinh canh tranh
sit manh hon so véi phytosiderophore (Marschner
et al., 2010). Cac vi khuan thudéc Gram 4m nhu
Pseudomonas va Enterobacter va vi khuan Gram
dwong nhu Bacillus va Rhodococcus da duoc biét
dén kha niang san xuét siderophore (Saharan va
Nehra, 2011). Cac phuong phap phat hién dinh tinh
va dinh Iuvgng IAA hodc siderophore do vi khuén
san xudt hién nay chu yéu dua trén phan ng mau
v6i cac loai thude thir va phép do mau thong qua
may do mat d§ quang (optical density - OD) &
budc song thich hop.

Muc tiéu nghién cviru

C6 tong cong 54 dong vi khuan cb dinh dam va
hoa tan calcium orthophosphate lién hiép vdi cay
bap trong trén dat xam cua ving Pong Nam Bo da
dugc tuyén chon va nhan dién (Dang Thi Ngoc
Thanh va Cao Ngoc Diep, 2014a va 2014b). Tuy
nhién, ddc tinh sinh tong hop IAA cua cic dong
nay da dugc khao nghiém trén hai loai méi truong
nudi cdy khac nhau: méi truong Burk’s khong dam
long, khong bd sung tryptophan ddi véi vi khuan
dat vung r¢, va moi truong Burk’s khong dam long,
c6 bd sung 100 mg trp /L d6i v6i vi khuan noi sinh.
Do vay, dé tiép tuc hoan thién viéc danh ~gia kha
ning PGP cua cac dong vi khuan di tuyén chon,
loat khao nghiém nay da duoc thuc hién véi cac
muc dich: (1) so sanh kha nang san xuit IAA cia
cac dong trong diéu kién c6 hodc khong co trp
nhim tim ra mot giao thirc (protocol) chung, (2)
xac dinh kha ning san xuat siderophore ciia cac
dong nbi troi va (3) bude dau danh gia kha nang
PGP in vivo ciia mot s6 dong tt nhit trén ey bép
trong trong chau & giai doan 0 — 1 thang tudi.

2 PHUONG PHAP NGHIEN CUU

Céc thi nghiém in vitro dugc thyc hi¢n tir thang
9 dén thang 12 nim 2014 va cac thi nghiém trén
ciy bap trong chiu dugc tién hanh tir thang 1 dén
thang 3 nam 2015. B tri thi nghiém theo kiéu
hoan toan ngiu nhién (CRD- Randomized
Complete Design) v6i 3 lan lip lai cho cac thi
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nghiém in vitro va 4 lan 1ap lai cho céc thi nghiém
trong chau.
2.1 Dinh lwgng IAA in vitro

Khéo nghiém kha ning tong hop IAA trén moi
truong Burk’s khong dam 1ong, khong hodc c6 bd
sung 100 mg trp/L da duoc tién hanh trén 55 dong
PAB, bao gom 30 dong vi khuan noi sinh va 24
dong vi khuan dat ving ré da dugc tuyén chon va
cong bd (Dang Thi Ngoc Thanh va Cao Ngoc
Diep, 2014a va 2014b) cung vé6i 1 dong vi khuan
dat ving ré PDNla hién dang dwoc luu triv tai
phong thi nghiém Vi sinh vat dat thudc Vién
Nghién ctru va Phat trién Cong nghé Sinh hoc,
Trudng Dai hoc Cén Tho. Cac dong nay c6 ngudn
goc tur cay bép va dat ving r& cdy bép trdng trén
d4t x4m tai 6 tinh thanh ving Péng Nam Bo va
tuong déng trinh tuy gene 16S rRNA véi cac PAB
da dugc bao cao va luu trir dir licu trong NCBI &
mirc 97% tré 1én. Riéng dong PDN1a, ngudn gdc
tir tinh Binh Phudc, ¢ sy twong dong trinh tu gene
16S rRNA & muc 99% véi Bacillus subtilis IND-
RSPi-15B (KT894726), mot ching vi khuan dat
ving 1& cay dau triéu (Cajanus cajan) cua An D9, ¢6
kha ning ddi khang sinh hoc (Dir liéu chura cong bd).

Dic tinh san xuit IAA cta mdi dong dugc dinh
lugng thong qua phép do mau theo phuong phap
ciia Gordon va Weber (1951) vé6i thube thir Fe-
HCIO, va thudc thir Fe-H,SO4. Chuan bi miu bing
cach hat 2,5 mL dich huyén phu ciia mdi dong vi
khuan d3 tién cdy [mat s6 dat khoang 1 — 2.10%
CFU/mL, twong tmg vo&i chuian McFarland 0,5
(Sutton, 2011)] dem ching vao cac 6ng Falcon
chta 25 mL moi truong Burk’s khong dam 1éng
trong diéu kién khong co hodc co bd sung 100
mg/L trp. U céc dng trong t6i, & nhiét do 28 + 2°C
trong vong 8 ngay. Tai mdi thoi diém 2, 4, 6, va 8
ngay sau khi chung (DAI- Days After Inoculation),
hat 5 mL dich nudéi cdy dem ly tim 12.000
vong/phat trong 5 phut, 16i thu 1dy ImL dich vo
bao dé thyc hién phan tng véi thudc thir theo ti 18
1:2 v6i Fe-HCIOs va ti 1€ 1:4 véi Fe-H,SOs.
DPuodng chuéan tir 0 — 5 mg/L dugc thyc hién bang
céch pha loang tir dung dich chuin IAA 100 mg/L.
Mau hong xuat hién nhu sy chi thi cia IAA voi
thudc thir. Do do hap phu quang ciia mau & budce
song 530 nm sau khi phdi tron v6i thude thir va o
trong diéu kién t6i 15 phut. Bbi chimg am duoc
thuc hién cing quy trinh véi sy thay thé 2,5 mL
dich huyén phu tién cdy bang 2,5 mL nudc khir
ion.

2.2 Khio sat kha ning san xuét
siderophore in vitro

Duya trén két qua dinh luong cac kha nang b
dinh dam, hoa tan phosphate va tong hop IAA
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ciing nhu két qua dinh danh thong qua tuong déng
trinh tur gene 16S rRNA, ¢6 12 dong trong tong sd
55 dong PAB da dugc tiép tuc lya chon dé khao sat
dinh tinh kha nang san sinh siderophore trén moi
truong thach CAS do Srivastava et al. (2013) cai
bién tir cong thirc cua Schwyn va Neilands (1987).
Tién hanh nhé 50 pL dich huyén phi ciia mdi dong
vi khuin da tién cdy 2 ngay trong méi truong PS
long (10 g peptone, 20 g sucrose) 1én bé mat thach
dia CAS da hép tiét trang. U & nhiét do 28 + 2°C va
quan sat sau 1 dén 2 ngdy. Su xuit hién khuén lac
chimg t6 dong vi khuan c6 kha ning phat trién trén
moi truong CAS va sy xuét hién vong halo mau
tim dén h@)ng hodc cam chi thi cho sy san sinh
siderophore cua vi khuan (Machuca va Milagres,
2003). Tiép tuc khao sat sy san xudt siderophore
clia cac dong theo phuong phap cdy ria vao nira dia
chira méi truong dinh dudng (PS) trén thach dia
PS-CAS (Srivastava et al., 2013). Su chuyén mau
tor mau xanh ddc trung cia nira thach CAS sang
tim, hong hodc cam chi thi sy san sinh siderophore
cta vi khuan. Po chiéu rong cua dai chuyén mau
dé danh gia va so sanh khd ning san xuat
siderophore gitta cac dong vi khuan.
2.3 Khio nghiém dac tinh PGP in vivo trén

ciy bap trong trong chiu

Niam trong sé 12 dong vi khuan d3 qua khao
nghiém kha ning sinh siderophore dwoc tiép tuc
tién hanh khao nghiém dic tinh thuc diy ting
truong thuc vat trén ciy bip giong Wax48 trong
trong chau. Sy tuyén chon nay dya trén Kkét qua xac
dinh dic tinh PGP in vitro két hop véi két qua dinh
danh qua tuong dong trinh ty gene 16S rRNA.

2.3.1 Chudn bi dich huyén phii vi khudn

Mbi dong vi khuan duoc ting sinh trong binh
tam gidc 250 mL chtra 150 mL moi truong (long)
da sir dung dé phéan lap ching (LGI/NFb d6i véi
cc vi khuan ndi sinh, Burk’s khong dam/NBRIP
dbi v6i vi khuan dat ving ré) cho dat mat sd
khoang 1 —2.10¥ CFU/mL (chuin McFarland 0,5).

2.3.2 Xt Iy hat va ching vi khudn vao hat nay
mam

Hat bap (giéng thwong mai Wax48, cong ty
Syngenta Viét Nam) duoc tién hanh khur tring bé
mit véi cdn 96°, calcium hypochloride 2% va rua
lai bang nude cat v trung. U hat trong dia Petri
dung gidy loc 4m cho dén khi nay mam va ra ré (1
- 2 mm). Chuyén hat vao binh chira dich khudn d
kiém tra va diéu chinh mat s6 t& bao, G & nhiét do
28 £ 2°C trong vong 3 gio.

2.3.3 Trong cdy trong chiu

Mau dét thi nghiém 1a d4t xdm (acrisols) c6
thanh phan co gidi gom 88,61% cat, 9,79% thit va
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1,6% sét. Cac chi tiéu dinh dudng khac bao gom:
pH 5,85, chat hitu co 1,78%, dam tong s6 0,14%,
lan dé tiéu 3,87 mg P,0s/100g dét, kali hitu hiéu
37,67 mg K,O/kg dat.

Gieo 3 hat bap trong mdi chau nhé (¢ 15 cm)
chira 0,5 L dat. Khi cay con co khoang 2 — 3 1 thi
tia bo chira lai 1 cay/chau. C6 10 nghiém thirc dugc
thuc hién, bao gdm: bap dwoc ching vi khuan (5
nghiém thic tuong tng 5 dong vi khudn); bip
khong duoc ching vi khuan nhung dugc bon 25%,
50%, 75% hoac 100% phén khoang NPK (4
nghi¢m thtc twong Ung 4 muc phan), va mot
nghiém thirc ddi chimg am, khong bon phan ciing
khong ching vi khuan (1 nghiém thac). MOoi
nghiém thure thuc hién trén 4 chau tuong Gng voi 4
lan 13p lai. Bn muoi chau duoc sap thanh 4 hang,
mdi hang 10 chau theo kiéu CRD trén manh dat c6
dién tich khoang 1.750 m? tai ap 3, xi Phudc Vinh
An, huyén Cu Chi, Thanh phé H6 Chi Minh. Hang
cach hang 70 cm va chau cach chau 25 cm, tuong
ung mat do 57.000 cay/ha (B6 Nong nghié¢p va
Phat trién Nong thon, 2001).

Theo Nguyén Puc Cuong (2010), lugng phén
hoa hoc dung cho 1 hectare bap trong trén dat xdm
hodc dat bac mau gom c6 333 — 400 kg phén urea,
935 — 1125 kg phan lan super phosphate va 375 —
450 kg phan kali KCI. Do vay, lugng dung cho 0,5
L dat ¢ liéu 100% NPK trong thi nghiém nay bao
gdm 0,092 g phan urea (N > 46,3%), 0,258 g phan
lan super phosphate (16% P,Os) va 0,103 g phén
kali KCl (K20 > 61%). Toan b§ lugng phan nay
dugc bon hét mot 1an ngay sau khi tia bo bét ciy
trong chéu (7 ngay sau khi gieo).

2.3.4 Chi tiéu theo doi

banh gia kha nang PGP cua cac dong PAB dua
trén chiéu cao cdy, chiéu dai bo ré, dién tich 14,
khdi lugng tuoi cia than 14 va khdi luong tuoi cua
1&, khdi lugng chét kho. Sb liéu duoc thu thap khi
cdy bép con két thuc giai doan sinh truéng cham
(khoang 9 14, sau 30 ngay gieo hat).

2.4 Phuwong phap phan tich dir liéu

Céc s6 liéu dinh lugng dugc tinh toan va kiém
dinh thong ké bang phén tich phuong sai mot nhén
t6 ¢ do tin cdy 95% bang Microsoft Excel 2010. So
sanh cdc gid tri trung binh bang kiém dinh Duncan
nho phan mém thong ké SPSS ver. 16.

3 KET QUA VA THAO LUAN

3.1 Kha niing san xuit IAA in vitro ciia cac
dong PAB

 Ca 55 dong PAB da khao sat déu c6 kha nang
tong hop IAA trong diéu kién c6 hodc khong c6 bod
sung 100 mg/L trp. Lugng IAA tinh binh quan qua
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4 dot do mau dao dong tr 0,24 — 9,99 mg/L trong
diéu kién khong bd sung trp va dao dong tir 0,14 —
12,51 mg/L trong diéu kién co bd sung trp. Trong
do, c6 16 dong PAB (29,09%) biéu hién sy giam
luong IAA binh quéan khi bd sung 100 mg/L trp
vao moi trudng nudi cay so voi ddi chimg khong
b6 sung trp. Doi voi mdi dong, trong ciing mot dot
do mau, luong TAA duoc tong hop ¢ hai 16 thi
nghiém (c6 hay khong c6 bd sung trp) ciing cho
thdy su khac biét (Hinh 1A, 1B) ching t6 sy da
dang trong co ché hoat dong sinh téng hop TAA
phu thugc nhiéu yéu t6 nhu thanh phan méi truong
hay thoi gian nubi cdy. Két qua dinh lugng IAA
ciia mdi dong tai mdi dot do mau khong cé sy khac
biét c6 y nghia thong ké & muirc a=5% khi sir dung
thudc thir Fe-HCIO,4 hay Fe-H,SO,. Tuy vy, mau
hoéng do phan ung cua IAA vé6i thudc thir Fe-
HCIO, ddm hon so v&i thude thir Fe-H,SO4 & cing
mot ndng do TAA (gia tri OD 530 nm ciing cao
hon) ¢6 thé hitu ich cho cac khao nghiém dinh tinh
& nhimg miu c6 ham luong IAA thép (Hinh 1C,
1D).

Tuy chua biét rd vé 19 trinh khong phu thudc
trp nhung kha ning tong hop IAA cia 55 dong
PAB trong nghién ctru nay ciing twong tu nhu quan
sat cua Horemans va Vlassak (1985) trén
Azospirillum brasilense: cac vi khudn nay ¢ kha
ning tong hop IAA ¢ muc cao ma khong can bo
sung trp voi diéu kién moi truong nudi cdy phai co
su hién dién cua NH4* va hiéu khi. Nam muoi lam
dong PAB di tuyén chon nay vén 1a nhiing vi
khuén c6 kha nang ¢ dinh dam tdt, dé co thé phat
trién trong moi truong Burk’s khong dam, chung
can phai hoat hoa co ché BNF dé chuyén hoa N,
trong khong khi thanh NH4* cung cap cho cac 16
trinh bién dudng acid amin, trong d6 c¢é trp hodc
céc tién chat khac, tir d6 hoat hoa 16 trinh TAA.

Lo trinh TAA phu thuc trp dd dugc phat hién
rong rai. Hau hét cac nghién ciru vé sy tong hop
IAA & cic vi khudn déu cho thiy co su gia ting
kha ning san xuét loai auxin nay trong diéu kién
nudi cdy c6 bd sung trp. Tuy nhién, trong mot vai
nghién clru ¢ sy xuét hién mot sb it cac dong vi
khuén biéu thi sy giam kha nang san xuét IAA khi
bd sung trp vao méi trudng nudi ciy so véi cac dbi
chung khong bd sung, vi du nhu nghién ctu cua
Ahmad et al. (2004) hay cua Mohite (2013). Su
giam san xuat TAA ¢ mot nong do tryptophan nhét
dinh hay mot nong dd TAA nhat dinh c6 thé duoc
ly giai theo co ché ma Lambrecht ez al. (2000) da
tong hop dua trén mo6 hinh cac vi khuan
Azospirillum san xuat IAA khong phu thudc trp ma
Prinsen et al. (1993), Okon va Vanderleyden
(1997) da phat hién va nghién ctru. Gene ipdC ma
hoa chit trung gian IpyA vén c6 promoter chira
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trinh ty dap Ung vdi auxin AuxRE (auxin-
responsive element) va dugc didu hoa theo kiéu
kiém soat duong tinh ngugc (positive feedback
control): IAA trong mdi trudng kich thich san xuét
IAA. Tuy nhién, ddng thoi voi ting san xuit IAA
thi cac tién chat IAA (IAA-precursor) vi du nhu trp
ciing duoc tao ra. Su diéu hoa bién dudng trp nhu

DDN TDE PDN TDN VDB TDN BC
100 1 1a 24 6a 2
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dd biét lai theo kiéu kiém so4t am tinh nguoc
(negative feedback control). Do véy, su gi¢i han
trong san xuit IAA di dugc xem la ket qua cua
mot sy tuong tac phuc tap gitta nhiéu yéu t6 chua
dugc biét trong 16 trinh nhanh cua 16 trinh IpyA
nhu cac enzyme, cic gene,... ké ca ndng do cac
tién chat IAA c6 trong moi tru(mg

DDN TDB PDN TDN VDB TDN DC
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Hinh 1: Phin tng mau v6i thude thir ciia mdt sé6 dong PAB & 4 DAI so véi dwong chuin

Phan teng mau véi Fe-HCIO4 trong diéu kién khéng cé (4) hodc c6 bé sung 100 mg/L trp (B);
Puong chudn 0 - 2,5 mg/L IAA véi Fe-HCIO4 (C) va véi Fe-H2804 (D)

Qua sy khéo sat trd lai kha nang san xuat IAA
clia 55 dong PAB, c¢6 12 dong duoc tiép tuc chon
lga cho viéc khao sat kha ning san xuét
siderophore. Bang 1 sau ddy sé& trinh bay tom tit
déc tinh PGP in vitro cua 12 dong nay. Phan hang
cac gia tri trung binh dugc tric nghiém riéng theo

hai nhom d6i twong: vi khuan dat ving ré (25 dong
+ 1 dbi chtmg) va vi khuan ndi sinh (30 dong + 1
ddi chting). Hai c0t gia tri NH4" va P,Os duogc trich
tir bai bao dd cong bd (Dang Thi Ngoc Thanh va
Cao Ngoc Diep, 2014a va 2014b).

Bang 1: Pic tinh PGP in vitro ciia 12 dong PAB ciy bip trong trén dit xam ving Pong Nam B

Tén o Lwong  Lwong Lwong IAA  Lwong IAA (b
dong Nguoén goc NH4" P20s (khong trp) sung trp)

(mg/L) (mg/L) (mg/L) (mg/L)
PDNla Dt ving ré, Binh Phudc 031" 51,10M 8,28 6,58
DDNI10b  Dét ving ré, Pong Nai 046f 110,52 9,63 12,512
TDBI1 Dit ving ré, Tay Ninh 0,76 ® 34,76 m 3,76 & 7,53 ¢
TDN24  Dét ving ré, Tay Ninh 0,65¢ 43,60k 3,78 F 3,68k
TDB13  Dét ving ré, Tay Ninh 0,752 25,59 P 8,770 9,68"
VDB7b  Dit ving r&, Ba Ria-Viing Tau 0,53¢  70,34°¢ 2,521 739°¢
VDB6a  Dit ving r&, Ba Ria-Viing Tau 041e  7124¢ 2,25k 538¢
DTNIb  Than cay bap, Dong Nai 1,37%  5896* 7,144 10,98/
TRL6b  R@ cay bép, Tay Ninh 030"  5194° 6,89 ¢ 14,57 @
VTN7 Than cay bép, Ba Ria-Viing Tau 1,257 76,88 ¢ 9,64° 5,15°¢
VTN2b  Than cdy bap, Ba Ria-Viing Tau 1,44/ 88,56 ¢ 0,71* 0,96
HTNIb  Than cdy bip, TP. HO Chi Minh 1,859 48,83 " 0,42 “ 9,71

3.2 Kha ning sin xuit siderophore in vitro
cia cac dong PGPB

Sét 1a mot yeu tb ting truéng quan trong cho tat
ca cac sinh vét song Trong diéu kién khan hiém
sat, mot s6 vi khuén, nim va mot s6 Hoa thao co
kha ning san xuét siderophore dé hinh thanh phirc
hop hoa tan Fe’' tir khoédng san. Trong 12 dong
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PGPB dugc khao sat, chi c6 dong DDNI10b tao
duoc vong halo trén méi truong CAS cai bién sau
48 gido nhu mo ta ciia Machuca va Milagres (2003).
Cac dong VIN7, TDB13 va DTNI1b c6 kha ning
phat trién trén moi truong thach CAS nhung khong
tao vong sang (Hinh 2A, 2B). C6 mét so tac gia
cho rang viéc nho truc tlep dich huyen phu vi
khudn 1én thach CAS sé& khién vi khuéan tiép xtc
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truc tiép v6i mot loai méi truong co tinh doc, co
thé gay chét d6i voi mot sé dong. Do vay, phuong
phap ma Srivastava et al. (2013) da st dung 1a mot
hinh thirc cai bién dé khic phuc nhugc diém trén. Vi
khuén duoc céy ria trén nira tAm thach chira moi
truong dinh dudng (PS) va siderophore trong san
pham tiét (néu co) s& khuéch tan dé dang sang nira
tam thach CAS ké bén va lam bién d6i mau xanh
ctia chat chi thi. Theo phuong phép nay, ca 12
dong duogc khao sat déu phat trién tot trén nira tim
thach PS, song chi c6 dong DDN10b tao dai di mau
(tir xanh sang tim) trén nira tim thach CAS. Bé ngang
ctia dai chuyén mau do dwoc ¢ 2 DAI 1a 1,30+0,10
cm va & 4 DAI 1a 2,67+0,21 cm (Hinh 2C, 2D). So
sanh gia tri nay gitta cac dong (néu c6) c6 thé gitp so
b danh gia va tuyén cac chon dong cd tiém ning san
xuét siderophore.

Hinh 2: Phén @&ng tao mau cia cac PAB trén
méi truong thach CAS va thach PS-CAS

Phan img tgo mdu véi thuéc thir CAS ngay sau khi nhé
giot (4) va vong halo ¢ 5 DAI (B); Ddi chuyén mau ciia
dong DDN10b trén thach PS-CAS ¢ 2 DAI (C) va ¢ 4
DAI (D)

3.3, })zf}c tinh PGP in vivo cua cac PAB trén
ciy bap trong trong chiu

Niam dong PAB c6 két qua dinh lugng dic tinh
PGP cao di duoc tuyén chon cho viéc danh gia kha
ning PGP trén ciy bap con tréng trong chau, gdm c6
dong DTNIb (twong ddng v6i Azotobacter
vinelandii), dong DDNI10b (twong dong voi
Burkholderia spp.), dong TDBI (twong ddng véi
Bacillus sp.), dong VTN2b (twong ddng véi
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Bacillus subtilis), va dong VIN7 (twong dong vai
Enterobacter cloacae) (Dang Thi Ngoc Thanh va
Cao Ngoc Diep, 2014a va 2014b). Riéng dong
TDBI13, mic du c6 két qua cb dinh dam va tong
hop IAA cao nhung khong duoc tiép tuc khao sat
vi ¢6 sy twong ddng cao véi vi khuan
Achromobacter xylosoxidans, mot loai c6 kha nang
gdy bénh co hdi cho nguoi. Hiéu qua PGP cia 5
dong da khao sat so voi cac ddi chimg chi bon
phan héa hoc thé hién qua Bang 2.

Bang 2 cho thiy c6 su gia ting cua chiéu cao
cay theo sy gia tang cac muc phan bon hoa hoc,
trong khi d6 chidu dai bo ré lai ¢6 khuynh huéng
giam. Mirc bon 50% dén 100% NPK cho d6 dai bo
ré thap nhat, tir 35,9 dén 37,85 cm, khong khac biét
¢6 y nghia ¢ mic a=0,05. V& tic dong cia cac
dong vi khuan, ngoai trir DTN1b, cac dong con lai
déu lam gia ting chidu cao cdy so v6i doi chimg
am. Nguoc lai, & nghiém thic ching vi khuin
DTNI1b, cdy bép con c6 bd ré phat trién dai nhét:
52,03 cm, gip 1,23 1an so véi ddi chimg am khong
bon NPK va gip 1,37 lan so v6i nghiém thirc bon
100% NPK. C6 1& sy thiéu dinh dudng di khién
cdy phat trién b ré theo chidu dai dé vuon téi
ngudn dinh dudng & tang dét siu hon.

Trong khi hai chi tiéu chiéu cao cay va chiéu
dai bd ré c6 hé sb bién thién (CV - Coefficient of
Variation) kha cao, thi dién tich bd 14 kha 6n dinh
v6i CV khoang 2%. Tuy vy, c6 thé quan sat thay
sy biéu hién cia viéc thiéu dinh dudng qua mau
sac bo 14 cua nghiém thirc d6i ching 4m ciing nhu
& muc bon 25% NPK: 14 nga vang hon va ¢ cac 14
gid c6 vét xém do do thiéu dam (Hinh 3). Hién
tuong nay khong dwoc quan sat thiy trén cic ciy
¢6 chung vi khuan chimg t6 kha ning bu dip dinh
dudng cho cay bap trong giai doan 0 — 1 thang tudi
ctia cac dong PAB da tuyén chon.

V& khdi lwong tuoi cia than 14 va r&, co thé
nhan thiy khong mot dong vi khudn nao cé hiéu
qua ngang bang véi mic bén 100% NPK hoa hoc.
Tuy vay, néu so sanh voi mic bén 75 % NPK,
dong vi khuan ndi sinh VTN2b cho khdi luong
than 1&4 dat 115,91% va dong DDN10b cho hi¢u
qua dat 83,76%. Tuong tu, trén sinh khdi tuoi cua
1é, viéc chung cho cdy bip véi cac dong VTN2b,
TDBI va DDN10b déu cho hiéu qua tét hon so véi
muc bon 75% NPK, tang tir 7 — 19% so voi nghiém
thire nay (Hinh 4).
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Bang 2: Tac dong cic dong vi khuin di tuyén chon va cac mirc bén phan NPK trén ciy bip trong

trong chau

Nghiém thire Chiéu cao Chiéudai  Di¢ntichla  Khoilwgng Khoilwgng Khoi lwgng

: ciy (cm) b re (cm) (cm?) thin 14 twoi (g)  ré twoi (g) chat khd (g)
0% NPK 21,35 d 4225 be 89,76 © 1,61" 2,29"h 0,58 ©
25% NPK 23,45 bede 46,55° 152,114 2,24 2,61¢ 0,714
50% NPK 25,63 b 35,90 ¢ 166,01 © 3,01¢ 2,78 & 0,89 ¢
75% NPK 25,90° 36,10 ¢ 167,53 ¢ 3,08°¢ 3,20 ¢ 0,98°
100% NPK 30,932 37,85¢ 177,49 5,272 4,092 1,412
DTNI1b 20,83 ¢ 52,032 163,17 ¢ 2,059 3,01 ¢f 0,71 ¢
DDN10b 22,98 bede 35,53 ¢ 184,78 @ 2,58 2 3,830 0,84 °¢
TDBI 22,45 cde 38,20 4 166,18 ¢ 2,42 d 3,67 % 0,83 ¢
VTN2b 24,58 bed 35,284 187,922 3,57° 3,42 1,01°
VTN7 23,08 bede 42,35be 169,11 °¢ 1,94 ¢ 2,47 ¢ 0,66 %
CV (%) 8,26 7,07 2,35 5,48 6,85 6,55

Ghi chii: Nhitng gid tri trong cimg mot chi tiéu ¢6 mau tw theo sau giong nhau biéu thi sw khdc biét khong ¢ ¥ nghia

théng ké 6 a=0,05

Hinh 3: Cay bip thu dwoc qua 10 nghiém thirc, trong dé cAy bip bén 100% NPK la tét nhat (bia phai)

6,000 -

5,000 -

4,000 -

3,000 -

Khéi lweng (g)

2,000

1,000 -

0,000 |48

oh‘\

Nghiém thire

@Khilugng than 14 tuoi

gKhdiluong ré twei

Hinh 4: Hi¢u qua ciia cac dong vi khuin va cic mirc phan héa hoc trén khéi hrgng than 14 twoi va
khoi lwgng reé tuwoi clia ciy bap con trong trong chau

Nhitng s6 trén déu moi cét co ciing mét chir cai khong khdac biét vé Y nghia thong ké ¢ mitc 5%
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Vé khéi luong chat kho cua cay bip, dong
VTN2b cho két qua tot nhit: 1,01 g, khong khac
biét c6 y nghia (0=0,05) so v&i nghiém thirc bon
75% NPK. Nghiém thirc ching hat bap véi dong

1,6

1,4
1,2

Khéi lwong {g)
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DDN10b va dong TDBI cho khdi lugng chét kho
ngang voi muc bon 50% phén hoéa hoc vé mat
thong ké (Hinh 5).

@khii lwong
chét khi

Nghiém thire

Hinh 5: Hi¢u qua ciia cac dong vi khuén va cac mirc phan héa hoc trén khéi lwgng chit kho ciia ciy
bap con trong trong chiau

Nhitng 56 trén dau méi cét co ciing mdt chir ci khong khdc biét vé Y nghia thong ké ¢ mirc 5%

So v6i d6i chimg khong chung vi khudn va
khong boén phan hdéa hoc, cac dong VTN2Db,
DDN10b va TDBI cho hiéu quéa trén luong chét
kho ciia cay bap con tang gap 1,43 - 1,74 lan. Diéu
nay twong ty nhu két qua ma Piromyou va ctv.
(2011) da dat dugc trén ciy bap con tu01 trong
trong chau va ngoai dong, giai doan 4 — 5 tuan tudi.
Trong nghiém thirc ching vi khuan SUT 47 & mat
s6 108 CFU vao hat, lugng chat kho cua 1 va than
14 cdy bap con da tang tir 1,41 - 1,65 lan so voi dbi
chimg. Dong SUT 47 vén duge phén 1ap tir ré cay
bip trong tai Pong Bic Thai Lan va di thé
hién kha ning tong hop IAA ciing nhu ACC-
deaminase cao nhét trong tong sé 153 dong PGP da
duoc khao sat.

Cac nghién ctru khac cua Lwin va ctv. (2012),
Szilagyi-Zecchin va ctv. (2014) vé tac dong cua cac
vi khuan PGP trén sinh khdi cdy bap con trong
trong chdu cting cho thiy su gia tang c6 y nghia vé
khéi luong chat kho/tuoi cua ré, gap 1,01 — 1,43
lin so vo&i dbi chung. Cac chung tot nhat déu thé
hién kha nang san xuat IAA cao. Trong sé d6, hai
chung R1 va R3 trong nghién clru ciia Lwin va ctv.
(2012) con c6 kha nang c¢b dinh dam, va hai chung
CNPSo 2480 (Enterobacter sp.) va CNPSo 2481
(Bacillus sp.) trong nghién clfru cua Szilagyi-
Zecchin va ctv. (2014) ngoai kha nang BNF, con co6
thé san xut siderophore va cac enzyme thily giai
¢6 tac dung khang nam.

4 KET LUAN VA PE XUAT

4.1 Kétluan

Nam muoi lam dong vi khuan lién  hiép cay bép
da dugc khao sat déu co kha niang tong hop IAA

trong diéu kién khong co hoic c6 bd sung
tryptophan. Trong do, c6 39 dong biéu hién sy ting
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san xuat TAA va 16 dong biéu hién sy giam san
xuit TAA khi b sung 100 mg/L trp vao méi trudng
nudi cdy Burk’s khong dam long. Trong 12 dong
dugc tiép tuc khao sit khi ning san sinh
siderophore trén mdi truong thach CAS cai bién,
chi c6 dong DDN10b thé hién kha ning nay. Nam
dong co hoat tinh PGP cao da duoc tiép tuc thur
nghiém trén cay bap trong trong chau. Tat ca cac
dong déu lam gia ting co y nghia thong ké chiéu
cao cay, khoi lwong than 14 va ré tuoi, khéi lugng
chat khé so véi dbi chimg 4m va nghiém thirc bon
25% NPK.

4.2

Ba dong tot nhat bao gdm VTN2b, DDN10b va
TDBI1 c6 tac dong trén sinh khéi kho cta cay
tuong duong vdi mic bon 50 — 75% phan NPK
hoa hoc nén dugc dé xuit cho cac thir nghiém tiép
theo trén cdy bép canh tac ngoai dong.

LOI CAM TA

Peé xuat

Céc thi nghiém nay dugc thuc hién trong khudn
khé d tai nghién ctru khoa hoc cip truong danh
cho nghién ctru sinh. Tac giad xin chan thanh cam
on sy tai trg va gitp do ctia Truong Pai hoc Can
Tho va Vién Nghién ctru va Phat trién Cong nghé
Sinh hoc.
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