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ANH HUONG CUA INDOLE ACETID ACID (IAA) DO VI
KHUAN AZOSPIRILLUM TONG HQP LEN SU PHAT
TRIEN CUA RE LUA TRONG O PIEU KIEN NHA LUOI

Tran Van Chiéu* va Nguyén Hiru Hiép?
ABSTRACT

Three Azospirillum lipoferum strains isolated and identified by Polymerase Chain
Reaction (PCR) technique were used to test their ability of synthesis of Indole Acetic acid
(IAA) and their effects on the growth of rice root cultivated in the greenhouse.

The results showed that all of three strains R7b1, R8b2 and R29b1 could synthetized high
amout of 1AA than the control in the medium without Tryptophan. Azospirillum lipoferum
strain R29b1 could synthesized the highest amount of 1AA (19,9ug/ml) after inoculating 4
days. These amount of 1AA supported the growth of rice root length and the amount of
lateral root grown in the green house. After inoculating 28 days, the rice root length were
2.03 times compared to the control.

Keywords: Azospirillum lipoferum, Indole Acetic acid (IAA), tryptophan, rice root,
green house

Title: Effect of Indole Acetic acid (IAA) synthesized by Azospirillum on the growth of
rice root grown in the green house

TOM TAT

Ba dong vi khudn Azospirillum lipoferum phdn ldp duoc tir ré hia, nhén dién bang ky
thugt PCR, duogc chon dé khao sat kha nang tong hop IAA4 va anh huong cua chung lén sy
phat trien cua ré lua trong diéu kién nha luoi.

Két qua thi nghiém cho thdy, ca ba dong R7b1 R8b2 va R29b1 déu tong hop dwoc hrong
IAA nhiéu hon doi chimg trong moi truong nuoi khong c6 Tryptophan. Dong R29b1 tong
hop dwoc lrong IAA nhiéu nhat 19,9ug/ml vao ngay thir 4 sau khi chung. Luong A4 nay
gop phan lam tang chiéu dai ré hia va tang sé lwong ré phu trong thi nghiém nha ledi.
Chiéu dai ré hia tang 2,03 lan so véi doi chitng khi dwoc ching dong R29b1 sau 28 ngay.

Tir khoa: Azospirillum lipoferum, Indole Acetic acid (IAA), tryptophan, ré lia,
nha lwoi

1 PAT VAN DE

Viét Nam dang 1a nu6c dimg thir hai trén thé gidi vé san luong lta gao xuat khau
(http://www fita.org/countries/vietnam.html) (Truy cp vao thang 11/2009). Trong
do, Bong bang song Ciru Long déng vai tro rat quan trong (déng gop 90% luong
gao xuit khau cua Viét Nam) (http://www.tapchicongsan.org.vn/print.asp) (truy
cap ngay 11/02/20009).

Mudn ting ning suit cho cdy lta, ngudi nong dan da sir dung mot lwong 16n phan
hoa hoc, trong d6 c¢6 phan dam. Tuy nhién, bén canh mat tich cuc, lwong phan hoa

! Nghién ctru sinh chuyén nganh Vi sinh vét .
2 Vién Nghién ciru va Phat trien Céng nghé sinh hoc, Truong Dai hoc Can Tho
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hoc thura gay 6 nhiém moi truong, lam cho con nguoi, dac biét 1a tré em, va gia suc
bi ngd doc. Thém vao do, phan 16n phan hoa hoc déu dugc nhap khau véi chi phi
rat cao.

Pé giai quyet van dé d6, xu hudng sir dung phan sinh hoc chira cac loai vi khuan
c6 trong dat dang dugc quan tim. Mot sb dong vi khuan thudc giong Azospirillium
dd va dang dugc cac nha khoa hoc trén thé gii quan tdm nghién ctru. Ngoai kha
ning cb dinh N cho ciy trdng, Azospirillum con co thé tiét ra nhitng kich thich t6
tang truong nhu: IAA (Indole-3-acetic acid), IBA (Indole-3-butyric acid), ABA
(Abscisic acid) va cytokynins (Bashan va Levanony, 1990). Nhimng kich thich t6
do lam tang chiéu dai ré, tang thé tich ré va sb lugng ré. Tir d6, chung 1am ting kha
ning hap thu khodng chat va nudc, nho do, ting kha ning sinh trudng va phat trién
cling nhu ting ning sut cua cdy (Okon and Kapulnik, 1986). Ngoai ra, ching con
gitip cho cay chdng chiu dugc diéu kién kho han. Kolb va Martin (1985) phun dich
vi khuan A.brasilense FT-326 trén ré ctia Beta vulgaris lam cho ré moc dai hon va
phat trién ludén cac ré thir cap. Nhitng thi nghiém & My cho thay Azospirillum c6
thé thay thé dugc 40kg N/ ha/ nam (Smith et al., 1978). Azospirillum con lam ting
san luong lua mi & Mexico 23-63% (Paredes- Cardona et al., 1988), & Argentina
13-30% (Rodriguez-Caceres et al., 1994). Nhiing thir nghiém buéc dau trén ciy
béap trong & Cu Lao Dung, Séc Tring, Viét Nam cho thiy A. lipoferum HA28 c6
thé giup nong dan tiét kiém 90N/ha va giup gia ting ning suat bap (Hiép et al.,
2009).

Muc tiéu ctia nghién ctru nay nham xac dinh kha ning tong hop IAA cia vi khuan
Azospirillum lipoferum ciing nhu khao sat anh hudng cia vi khuan 1én chiéu dai ré
lta trong di€u kién nha ludi.

2 PHUONG TIEN VA PHUONG PHAP
2.1 Pia diém nghién ciru

Céc thi nghiém dugc tién hanh tai phong thi nghiém Vi sinh vét, phong Sinh hoc
Phan tr va nha ludi Vién Nghién ctru va Phat trién Cong nghé Sinh hoc, Trudong
DPai hoc Can Tho tir thang 01 dén thang 04 nam 2009.

2.2 Phwong phap nghién ctru

2.2.1 So sanh kha nang téng hop IAA ciia mét sé dong vi khudn Azospirillum
lipoferum trong diéu kién phong thi nghiém

Chon ngiu nhién 3 dong vi khuan Azospirillum lipoferum (R7b1, R8b2 va R29b1)
déd phén lap duoc tir cay lia ¢ tinh Bac Licu, Dong bang Song Ciru Long, Viét
Nam. Ba dong vi khuan nay da duoc nhan dién bang ky thuat PCR véi cap moi
chuyén biét dua trén gen nif H va duoc st dung dé khao sat kha ning tong hop
IAA trong diéu kién _phong thi nghiém. Thi nghiém duoc bb tri theo thé thirc hoan
toan ngiu nhién, 3 1an lap lai. Cac dong vi khuan nay cung voi cac dong vi khuan
dbi chimg (Ab 28, Ab10 va Ab39) dugc nhan mat s6 trong moéi truong NFb long,
khong N, u lic & nhiét do phong (28- -30°C), 200 vong/phut, che kin ong nghiém
bang bao nylon den trong khi 0 dé tranh IAA bi 4nh sang phan huy. Xac dinh néng
do TAA do vi khuan tao ra trong 1, 2, 4, 6 va 8 ngay sau khi ching béng cach hut

133



Tap chi Khoa hoc 2010:15b 132-140 Truong Dai hoc Can Tho

1,5ml sinh khéi vi khuan ly tdm 5.500 vong/phut trong 10 phut, nhe nhang hit 1ml
dich trong clia mau sau khi ly tim tron voi 2ml thudc thir Salkowski R2 (4,5g
Fe2Cl trong 1lit H,SO4 10,8M), i mau trong t6i 15 phut trude khi do OD & budc
song 530nm. Dya vao duong chuan cé nong do IAA tang dan: 0, 5, 10, 20, 30, 40
pg/ml dé xac dinh luong IAA do vi khuan tao ra (Eric Glickmann et al., 1995).

2.2.2 Khao sdt anh huéng ciia vi khudn Azospirillum lipoferum lén chiéu dai ré hia

Hat la Mot Bui do duoc khur trung bang con 5 phut, oxy gia 10% trong 3 phut, roi
ngam hat trong nudc 4m 60°C dén 70°C trong 30 phut U hat trong t6i cho téi khi
hat nrt nanh chuan bi ndy mam. Gieo hat ndy mam va thu ma sau 2-3 ngay gieo.
Chon nhiing cay c6 chiéu cao twong ddi dong déu dé bé tri thi nghiém (Hinh 1).

Hinh 1: Ngidm ma trong dich vi khuin

Dung méi truong NFb long, khong N nhén mét s6 3 dong vi khuan Azospirillum
lipoferum ( R7b1, R8b2 va R29b1) dé dat mat so 10° CFU/m.

Thi nghi€ém c6 4 nghiém thic dugc bd tri hoan toan ngau nhién voi 4 lan lap lai.
Nghiém thirc 1 (nghiém thic d6i ching): ma ngdm trong nudc cit 30 phit.
Nghiém thtc 2, 3, 4 1an luot ngdm ma riéng biét 30 phut trong dich vi khuan R7b1,
R8b2 hay R29b1. Cat dugc khir trung nhiét uét 2 1an, cach ngay ¢ 121°C trong 20
phut. Ly duoc khir tring bang con 70°. Can chinh xac 300g cat da khir trang cho
vao ly nhya. Sau d6, ma dugc trong trong ly véi cat da khi trung (Hinh 2).
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Hinh 2: Trong laa trong ly véi cat da khir tring

Tu6i la hang ngdy bang méi truong khoang khong N (Kronzucker et al., 1999)
gdm (g/1): 3g NaHCOs, 1g NaCl, 1g KH2PO4, 0,59 MgClz, 1g NH4CI, 0,1g CaCls,
0,79 NaxSOs, 1g Na-acetate, Iml dung dich khoang vi Iuwgng, 1ml dung dich
vitamin va 10ml Sodium ascorbate. Do chiéu dai r& & cac ngay 7, 14, 21 va 28 sau
khi cay.

3 KET QUA VA THAO LUAN

3.1 Lwong IAA do vi khuin tong hop trong méi trudong khong cé tryptophan
Ca ba dong vi khuan dugc khao sat (R7b1, R8b2 va R29b1) déu c6 kha nang tong
hop acid indole-3-acetic (IAA) ma khong can bd sung Tryptophan vao méi truong
nuoi vi khuan. Luong TAA do cac dong nay tao ra cao hon cac dong vi khuan doi
ching. Tuy nhién ham luong IAA tong hop dugc c¢6 su khac nhau gitra ba dong,
ham lugng TAA nay ¢ khoang 16,656 pglAA/ml dén 19,9uglAA/ml (Hinh 3)
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Hinh 3: Nong dd IAA do vi khuin sén sinh ra trong 8 ngay
Ab28, Ab10 va Ab39: Vi khuan Azospirillum lipoferum doi chimg diong.
R7b1, r8b2 va r29b1: cc Vi khudn can xdc dinh khd ndng tong hop IAA.
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Sau mot ngay chung, cac dong vi khuan Azospirillum lipoferum da san sinh ra IAA
nhung néng do con thip. Sau do, ndng d6 IAA tiép tuc ting va ting cao nhat &
ngay thir 4 (d6i voi cac dong Ab39, R8b2 va R29b1) con cac dong Ab28, Abl0 va
R7b1 dat ndng d6 IAA t6i da vao ngay thit 6 sau khi chung (Hinh 3).

Hinh 4: TAA do vi khuin R29b1 tao ra so véi dwong chuén tir 0-30ug/ml

Dong R29b1 sinh ra lugng IAA cao nhét 14 19,9 (ug/ml) vao ngay thir 4 (Hinh 4)
va khac biét co ¥ nghia so vi cac dong con lai (bang 1). Trong khi d6, két qua
ctia Andriollo et al. (1990) cho thdy IAA khoang 0,5-18 (ng/ml) khi bd sung 50
(ng/ml) Tryptophan vao moéi truong nudi vi khuan. Con két qua cua Patten et al.
(2002) khi co bd sung Tryptophan voi nong do 500 (pg/ml) vao madi trudng nudi vi
khuan thi vi khuan san sinh duoc luong TAA la 32,742,9 (ng/ml/OD600 unit).
Khalid et al. (2001) khi phan 1ap mdt sO ching vi sinh vat tir ving ré cua cay lia
gao va laa mi va thir kha nang tong hop IAA cua cac dong vi khudn do, cho thay
lwong TAA téng hop dugc ciia cac dong d6 cao nhét 1a 12,1 pgIAA/ml. Tuy nhién,
cac dong vi khuan R7b1, R8b2 va R29b1 sir dung trong nghién ciru ndy san sinh
lwong TAA phu hop véi két qua cua Ratl Osvaldo Pedraza et al. (2004), nghién
ctru cho thay cac dong Azospirillum sp. tong hop duoc IAA & khoang 16,5-38 pg
IAA/mI.

Biang 1: Luong IAA do cic dong vi khuin tao ra

Dong vi khuan Luwong IAA dwgc sinh ra (ug/ml)

Ab39 14,06 f

Abl0 14,875¢€

Ab28 16,05d
R7b1 16,675¢
R8b2 18,2 b

R29b1 199a

CV (%) 2,24

Trong ciing mdt cot nhiing sé co chit theo sau giong nhau thi khdc biét khong y nghia & mirc 5% qua phép thir
Duncan.

3.2 Anh hwéng ciia vi khuan 1én chiéu dai ré lia trong trong nha lwéi

Sau khi chung vi khuan 7 ngay, chiéu dai r& lua ¢ cac nghiém thirc khong khac biét
v&i nhau va khong khac biét so véi doi chirng vé mét thong ké (Hinh 5) (Bang 2),
c6 thé do vi khuan chua du thoi gian dé tdc dong 1én chiéu dai r€ 1aa.
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Hinh 5: Anh hwéng ciia vi khuan Ién ré lta sau 7 ngay chiing

Bing 2: Chiéu dai ré lia sau 7 ngay chiing vi khuin

Nghiém thirc Chiéu dai ré lia (cm)
D6i ching 4,875 a
R7b1 7,375 a
R8b2 7,125 a
R29b1 7,625a
CV (%) 29,55

Trong cung mot cot nhitng $6 ¢6 chiF theo sau giéng nhau thi khdc biét khong Y nghia & mitc 5% qua phép thie

Duncan.
Tuy nhién, chiéu dai r& laa & ca ba nghiém thirc co ching vi khuan di khac biét co
¥ nghia so v&i nghiém thire d6i chimg ¢ mutc ¥ nghia 5% vao ngdy 14 sau khi
chung (Hinh 6), do vi khudn di c6 du thoi gian dé gitp ré lua phat trién dai hon dbi
ching. Két qua tuong tu cling dugc Abbas (2007) tim thdy khi u ré laa mi trong
dich vi khuan Azospirillum sp. trong 14 ngay thi 1é cua cac cdy nay dai hon, co
nhiéu r& phu hon so véi chi i trong nudc cét.
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Hinh 6: Anh hwéng ciia vi khuin 1én chiéu dai ré lda 14 ngay sau khi chiing

DPén ngay thir 21, nghiém thic chung vi khuan R29b1 cho chiéu dai ré laa cao
nhat, khac biét ¢ ¥ nghia so véi tat ca cac nghiém thirc con lai va gap 2,03 1an so
v6i d6i chimg. Dong R7b1 va R8b2 ciing gitp ting chiéu dai ré lua, khac biét &
muirc ¥ nghia 5% so v&i ddi ching (Hinh 7); do ca ba dong vi khuan nay déu c6 kha
ning tong hop IAA va dong R29b1 tao ra lugng IAA nhanh hon hai dong con lai
nén giup ré lua dai hon. Két qua nay phu hop véi két qua cia thi nghiém khao sat
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lugng IAA sinh ra va dugc Kolb va Martin (1985) chimg minh bang thi nghiém
phun IAA ¢6 nong do 1a 10-°g/l vao ré cta cay lta mi két qua 1a ré cay dai hon.
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Hinh 7: Anh huwéng ciia vi khuén I1én chiéu dai ré lda 21 ngay sau khi chiing
Pén ngay thu 28, ré laa ¢ cac nghiém thirc bon vi khuan déu c¢6 chiéu dai khac biét
so voi doi ching (Hinh 8).
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Hinh 8: Anh hwéng ciia vi khuén 1én chiéu dai ré lta 28 ngay sau khi chiing

Dong R29b1 ¢6 chiéu dai ré lua gip 2,03 1an so voi ddi chimg. Hai dong R7b1 va
R8b2 1an luot gip 1,83 va 1,93 lan so voi dbi chimg. Ngoai ra, sé luong 1& phu &
cac nghiém thirc ¢6 chung vi khuan nhiéu hon so vé&i nghiém thic ddi ching
(Hinh 9, Bang 3).

Raria

Hinh 9: Anh huwéng ciia vi khuén Ién ré lda sau 28 ngay chiing
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Bang 3: Chiéu dai ré lUa 28 ngay sau khi chiing vi khuan

Nghiém thic Chiéu dai ré lia
D6i ching 10,25 b
R7b1 18,75 a
R8b2 19,75 a
R29b1 20,25 a
CV (%) 13,39

Trong cung mot cot nhitng $6 ¢6 chiF theo sau giéng nhau thi khdc biét khong ¥ nghia & mirc 5% qua phép thir

Duncan.
Nhu vay, sau 28 ngay ching, cac dong vi khuan da gitip ting chiéu dai ré cdy lda.
Dic biét, dong R29b1 gitp tang chiéu dai ré Ita 1én 2,03 1an so véi ddi chung. Két
qua nay twong tu nhu két qua cua Kolb va Martin (1985) khi phun dich vi khuan
Azospirillum brasilense FT-326 trén ré cua Beta vulgaris 1am cho ré moc dai hon
va phét trién ca cac ré tha cdp va Amalia et al. (1988) ciing di chimg minh
Azospirillum brasilense 1am ting chiéu dai r& Panicum miliaceum.

4 KET LUAN VA PE NGHI
4.1 Két luan

Ca ba dong R7b1, R8b2 va R29b1 déu c6 kha ning tong hop IAA ma khong can
thém tryptophan vao moi truong nudi. Luong IAA nhiéu nhat duoc dong R29b1
tong hop 13 19,9pug/ml.

Chiéu dai ré lta ¢ cac nghiém thirc c6 chung vi khuan khéac biét so véi ddi ching
mot cach c6 Yy nghia. Dong R29b1 gitp ré lua dai hon 2,03 1an so véi ddi ching
sau 28 ngay chung.

4.2 Pé nghi

Thi nghiém ngoai dong can dugc tién hanh ¢ nhiéu vung sinh thai khac nhau dé
hudng dén viéc san xuat phan sinh hoc cho cay lua, xay dung nén ndng nghi¢p bén
virng, than thi¢n véi moi truong.
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