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KHAO SAT KHA NANG SINH TONG HQP IAA VA CO
PINH PAM CUA VI KHUAN GLUCONACETOBACTER SP.
VA AZOSPIRILLUM SP. PUQC PHAN LAP TU CAY MiA

P6 Kim Nhung va Vi Thanh Cong'

ABSTRACT

The ability of synthesis of Indole Acetic acid (IAA) and N-fixing of Gluconacetobacter sp.
and Azospirillum sp. isolated from sugarcane were tested for the production of
biofertilizer. Among 12 strains of Azospirillum sp. and 14 strains of Gluconacetobacter
sp. studied, two strains Al and G10 which had the highest ability of synthesis of Indole
Acetic acid (IAA) and N-fixing were recorded. The amount of IAA and N- fixing of Al and
G10were 17,748 ug/ml; 2,710 ug/ml; 8,098 ug/ml; 8,772 ug/mli, respectively.
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Title: Investigation of the ability of synthesis of Indole Acetic acid (IAA) and N-fixing
of Gluconacetobacter sp. and Azospirillum sp. isolated from sugarcane

TOM TAT

Khdo sat kha nang sinh tong hop indol acetic acid (IAA) va cé dinh dam ciia vi khudn
Gluconacetobacter sp. va Azospirillum sp. dwoc phdn ldp tic cdy mia duoc thuc hién
nham san xudt phan bén vi sinh. Trong s6 12 dong vi khuan Azospirillum sp. va 14 dong
vi khudn Gluconacetobacter sp. di dwoc khdo sdt thi ¢é 2 dong vi khudn Al va G10 vira
6 kha nang tong hop IAA vira ¢6 kha nang c6 dinh dam dat & mirc cao. Lwong IAA ciia
dong Al dat (17,748 ug/ml); G10 (2,710 ug/ml) va lwong dam Al dat (8,098 ug/ml); G10
(8,772 ug/mi).

Tir khéa: phén vi sinh, Gluconacetobacter sp., Azospirillum sp., ¢6 dinh dam, I1A

1 PAT VAN PE

Mia dugc biét &én nhu 1a cay cong nghiép ldy dudng quan trong cua nganh cong
nghiép mia dudng & Viét Nam hién nay. Mia, ciing nhu moi ciy trong khac, mudn
sinh truong va phat trién tot phai hap thu cac chat dinh dudng tir dat va khong khi
béng hinh thirc chu yéu 1a dinh dudng khoang. Ba nguyén t6 khoang chinh ma cay
trong thuong xuyén str dung 1a N, P, K. Luong phén dam chiém 30% tong s6 phan
bon can cho nong nghiép. O Viét Nam, luong phén dam bon cho cdy clng tang
dan tr 1.271.000 tan (2000) dén 1. 627.000 tan (2010) (www.fadinap.org). Tuy
nhién, lwong dam bon cho cay chu yéu la dam hoa hoc va lugng dam nay ciing chi
bu dap dugc mot phan lugng dam ma cay trong lay di khoi dat hang nam. Dleu nay
rat bt loi d6i v6i nguoi nong dan v6n con nhiéu kho khin vé vbn san xuat. Luong
phan thira con lai trong dat dem lai nhidu tac hai x4u cho méi truong, gy 6 nhiém
nghiém trong ngudn nudc anh hudng truc tiép dén cude sdng nguoi dan. Dé khic
phuc nhiing han ché trén cua phan héa hoc thi viéc sir dung phan sinh hoc cé chira
cac dong vi khuan c6 kha nang c6 dinh dam va kich thich ting truéng cho cay
trong nhu indole acetic acid 1a mdt trong nhirng bién phap c¢6 hiéu qua tiét kiém
chi phi san xu4t ma chét lugng va ning suat van tang.

' Vién NC & PT Céng nghé Sinh hoc, Trudng Dai hoc Can Tho
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Vi khudn Azospirillum sp. thudc chi Rhodosprillales, duge biét 1a nhitng vi khuan
gram am, c6 hinh dang thé xoén, hoi cong nhu hinh déu phdy hodc dang xoin
khuén, chiéu dai khoang 2,0-3,8 um va chiéu rong khoang 1,0-1,5 pm, sinh
truong tot & 30°C.

Gluconacetobacter diazotrophicus 1a vi khuan noi sinh trén cay mia. Day 1a loai vi
khuén gram am, hiéu khi bat budc, chéng chiu véi axit, n@)ng dd mudi va duong
cao (Boddey et al., 1991). Té bao c6 hinh que thing véi ddu tron, chidu rong 0,7-
0,9 um, chleu dai 1 -2 um. Té bao dugc quan sat dudi kinh hién vi c6 dang don, doi
hay c¢6 cdu triic dang chudi ma khong mang ndi bao tu (Gillis e al., 1989;
Muthukumarasamy et al., 2002). Chang di chuyén dyoc 1a nhd vao roi bén hay roi
vanh khuyén (Gillis et al., 1989). Khuédn lac ¢6 mau nau ddm trén mdi truong
khoai tay-agar v&i 10% dudng, va mau cam dam trén mdi trudong agar ngheo nito
c6 chtra bromthymol blue (Cavalcante and Dobereiner,1988). Viéc nghién ctru
khdo sat cac dong vi khuan Gluconacetobacter sp. va Azospirillum sp. trong
nghién ciru nay nham chon loc thém cac ching vi sinh vat c6 trién vong hudng toi
san xuit phan dam sinh hoc cho cy mia.

2 NGUYEN LIEU VA PHUONG PHAP

Dé chon dugc dong vi khuan ¢ kha ning tong hop IAA va NH,', nghién ctru da
tién hanh khao sat 12 dong vi khuin Azospirillum sp. va 14 dong vi khuan
Gluconacetobacter sp. d phan lap tir cdy mia duoc cung cp tir phong thi nghiém
vi sinh vat- Vién Nghién Ctru va Phat trién Cong nghé sinh hoc - Pai hoc Can
Tho. Mdi truong LGIP long khong dam (Cavancante VA. va Dobereiner, 1988)
dugc st dung dé nudi vi khudn Gluconacetobacter sp. va méi truong NFb long
nudi vi khuan Azospirillum sp. Pha 15 ml moi truong LGIP (NFb) cho vao cac ong
nghiém nép den khir tring nhiét wét 121°C trong 20 phut bé ngudi, chung 1ml vi
khuan gbc, thi nghiém 1ap lai 3 lan. Nudi cac dong vi khuan trén may lic 200
vong/phut, tram kin cac éng nghiém trong boc nylon den dé tranh IAA sinh ra bi
phan hiy boi anh sang. Dinh lugng dam va IAA do vi khuan tong hop dugc qua
cac ngay 2, 4, 6 (sau khi chung).

2.1 Pinh lwgng IAA bing phwong phap Salkowski (Glickmann va Dessaux,
1995)

Hut cén than 1ml phan dich trong vi khudn sau khi ly tim cho vao cac dng duharm.
Cho 2 ml thudc thir Salkowski R2 d pha & trén vao cac ong duharm trén. U hdn
hop trén trong tdi 10 phut dé phan tng xay ra hoan toan sau d6 do quang phé OD
& bude song 530 nm. Két qua do OD cua cac dong phan lap duge thay vao phuong
trinh d6 thi dwdng chuan (Hinh 1), tir 46 suy ra duogc ndng do IAA cua cac dong.

2.2 Pinh hrgng dam bang phwong phap Indophenol blue (Page L., Miller R.
H. and Keeney R. D. 1982)

Hat 1 ml dich vi khuan da ly tam va thém 4 ml H,O; 5 ml Hypocloride buffer, 5ml
thudc thir phenol nitroprusside. Tién hanh do phé OD & budc séng 636 nm. Duya sy
thay d6i mau cua phan tmg gitra thudc thir va NH," nho phan tng giita phenol va
NH; dudi su hién dién cua tac nhan oxy hoéa 1a hypoclorite hinh thanh phirc c6
mau xanh dudi diéu kién pH kiém. Két qua do OD cua cac dong phan lap duoc
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thay vao phuong trinh dd thi dudng chuén (Hinh 2), tir d6 suy ra dugc ndéng do
NH," cua cac dong.

3 KET QUA VA THAO LUAN

3.1 Két qua dinh lwong IAA

Két qua cho thiy tat ca 26 dong vi khuan déu c6 kha ning tong hop ra lugng IAA.
Duodng chuan do dam c6 ndng do NH, tir 0 dén 80 (ul/ml) (Hinh 1). Kha ning
tong hop IAA cua cac dong vi khuan nhin chung téng hop dat lugng it & ngay thir
2, dat dén dinh cao vao ngay thtr 4 va bat dau giam vao ngay thi 6.

2
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Hinh 1: Pwong chuin IAA tinh khiét tir 0 dén 80 pg/ml
* Kha ning tong hop IAA ciia cac dong vi khuan Azospirillum sp.

O ngay tht 2, dong Al va A3 tong hop IAA cao hon so véi cac dong Azospirillum
sp. con lai v6i luong TAA 1an lugt 14 13,843 pg/ml; 11,156 pg/ml. Dén ngay thi 4
tang & mirc cao lan luot 1a 17,748 pg/ml; 16,778 pug/ml. Vao ngay thir 6 co khuynh
hudng giam nhe do mdi truong it dinh dudng hon so véi cac ngay trude. So véi
két qua nghién ctru cua Bui Viét Sang (2008) dong vi khudn Azospirillum
lipoferum R8b2 ciing tong hop dugc lwong IAA cao nhat vao ngay thir 4 1a 11,8
pg/ml, Dwong Thi Kim Loan (2009) do IAA cia cic dong vi khudn phan lap tir
rudng lta thi c6 dong OMS8cl 1a 15,358 pg/ml thi cac dong vi khuan nay dat ham
luong IAA cao hon.

Biang 1: Ham lwong IAA do cic dong vi khuin Azospirillum sp. tng hop

. Z Ham luwgng TAA pg/ml
Vi Khuan Ngay 2 Ngay 4 Ngay 6
Al 13,843° 17,748° 15,634°
A2 8,619% 13,942% 12,723°
A3 11,156° 16,778° 16,405 °
A4 6,256° 11,778° 10,858 ¢
A5 9,788 15,186° 12,922°
A6 10,634° 13,495% 15,373 °
A40 5,672°¢ 12,486°% 7,163°¢
A48 7,052% 11,996% 3,191¢
A25 7,284 % 13,327 6,354°¢
A38 6,424° 13,327 6,780°
A27 6,532° 11,935% 6,297°
A33 5,922°¢ 12,3944 5,163
CV(%) 12,28% 6,22% 13,69%

Trén ciing mét cot cdac gid tri trung binh theo sau cing mét chit giong nhau thi khong khdc biét 6 mirc 95%.
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Nhu vay, dong Al va A3 c6 kha nang téng hop IAA cao nhét trong cac dong vi
khuén Azospirillum sp. dugc khao sat vao ngay thir 4 (khac biét c6 y nghia thong
ké so v6i cac dong khac & cung thoi diém) (Bang 1).

* Kha néng tong hop IAA ciia cdc dong vi khudn Gluconacetobacter sp.

Tuong tu cac dong vi khuan Azospirillum sp., cac dong Gluconacetobacter sp.
cling ¢ kha ning tong hop TAA t6t nhit & ngay 4. Sau khi chung 2 ngay thi cac
dong vi khuan Gluconacetobacter sp. da tong hgp IAA nhung lugng IAA khong
cao. Nhung dén ngay 4 thi kha ning tong hop IAA ting cao va c6 sy khac biét co ¥
nghia thong ké & mirc 5% qua kiém dinh (Bang 2). Dong vi khuan G8, G9, G10 ¢o
kha ning tong hop IAA cao nhit vao ngay thir 4 voi luong IAA lan luot 1a 2,938
ng/ml; 3,412 pg/ml; 2,710 pg/ml. Vao ngay thir 6 kha nang tong hop IAA giam 5
rét va co su khac biét gitra cac dong vi khuan

Nhu vay, 3 dong vi khuan G8, G9, G10 c6 kha ning tong hop IAA manh nhat
trong cac dong Gluconacetobacter sp. dugc khao sat vao ngay thi 4.

Bing 2: Ham lwong IAA do cac dong vi khuin Gluconacetobacter sp. téng hop

. 2 Ham lwong IAA pg/ml
Vikhuan Ngay 2 Ngay 4 Ngay 6
Gl 1,219 1,728% 1,809°%"
G2 1,307 1,552% 1,863¢%f
G3 1,219 1,587 1,593
G4 1,798 1,833¢ 1,575
G5 1,553 1,535% 1,557°
G6 0,991¢ 1,692 1,431°
G7 1,360%¢ 1,482 2,043bede
G8 1,27254 2,938% 1,413f
G9 1,553 3,412° 1,683%f
G10 1,904 2,710° 2,314%°
Gl1 1,588 1,657 2,710°
G12 1,640% 1,131 2,241%¢
G13 1,570% 1,008¢ 2,11554
Gl4 2,026° 1,324 2,494%
CV(%) 23,09% 20,39% 15,82%

Trén ciing mét cot cac gid tri trung binh theo sau cing mét chir giong nhau thi khéng khdc biét 6 mire 95%,
Keét qua dinh lwgng dam

Két qua cho thiy tat ca 26 dong vi khuén déu ¢6 kha nang téng hop ra lugng NH, .
DPuong chuan do dam c6 nong do NH," tir 0 dén 5 ppm (Hinh 2).
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Hinh 2: Pwong chuin do NH," tir 0 dén 5 (ug/ml)

* Kha nang c6 dinh dam cua cac dong vi khuan Azospirillum sp.

Sau hai ngdy chung vi khuén, 12 dong vi khuén Azospirillum sp. dugc khao sat
déu c6 kha nang tong hop luong NH4 nhung nong do con thép. Sau do, cac dong
vi khuan bat dau tang hoat dong c6 dinh dam, luong NH," dugc tong h(yp tiép tuc
tang dan va dat ndng do cao nht vao ngay thir 4. Ngay thtr 6, lwong NH, " giam.

Trong 12 dong vi khu'cin Azospirillum sp. dugc khao sat, c6 2 dong Al va dong A6
tong hop NH," cao nhat & ngdy thir 4; khac biét co y nghia thong ké & mirc 5% qua
kiém dinh (Bang 3).

Bang 3: Ham lwong NH," do cac dong vi khuén Azospirillum sp. tong hop

. 2 Ham lwong NH, pg/ml
Vi khudn Ngay 2 Ngay 4 Ngay 6
Al 2,653 8,098" 3,731°
A2 1,094° 0,6444 0,284°
A3 0,708 3,236° 1,230°
A4 0,582° 3,418 0,458°
A5 0,648° 2,826° 0,45°
A6 0,648° 5,297° 0,184¢
A40 0,629° 0,622¢ 0,175°
A48 0,738 0,605¢ 0,243¢
A25 0,576° 0,643¢ 0,217¢
A38 0,684° 0,575 0,192°
A27 0,769 0,577 0,330°
A33 0,629° 0,575¢ 0,377°
CV(%) 26,6% 43,09% 48,12%

Trén ciing mét cot cdc gid tri trung binh theo sau cing mét chit giong nhau thi khong khdc biét 6 mirc 95%.
O ngay 2, dong vi khuan A1 tong hop NH," khac biét c6 y nghia thong ké ¢ mirc
5% qua kiém dinh so v&i cac dong vi khuén khac véi luong NH," 12 2,653 pg/ml.
Cac dong vi khuén bét dau tang hoat dong ¢6 dinh dam vao ngay thir 4. Dong Al
va A6 tong hop NH," ting dang ké vao ngay thir 4 v6i lwong NH4" 1an luot 1a 8,09
pg/ml va 5,297 ug/ml (Bang 3). Khi so véi két qua cia Duong Thi Kim Loan
(2009) khao sat kha nang c6 dinh dam cua dong OM4al dugc phan 1ap tir ruong
laa 14 2,064 mg/l thi két qua nay kha quan hon. Cac dong con lai déu c6 lugng

165



Tap chi Khoa hoc 2011:18a 161-167 Truong Dai hoc Can Tho

NH," ting hon so v6i ngay 2 nhung giita cac dong khong c6 su khac biét dang ké.
Vao ngay thir 6 lugng NH," c6 khuynh huéng giam manh do moi trudng khong
con du dinh dudng.

Nhu véy, ngay thir 4 1a thoi gian téng hop NH,4" cao nhét, c6 thé so sanh kha nang
tong hgp NH," tot nhat gifta cac dong. Trong d6 dong vi khuan Al va A6 c6 kha
ning tong hgp NH," cao nhat so v6i cc dong con lai.

* Kha néng cé dinh dam ciia cdc dong vi khudn Gluconacetobacter sp.

Sau hai ngay ching vi khuan, tat ca 14 dong vi khuan Gluconacetobacter sp. dugc
khao sat déu co kha niang tong hop NH," nhung ndng d6 con thap. Sau do, cac
dong vi khuan bat dau ting hoat dong ¢ dinh dam, lwong NH," duoc tong hop tiép
tuc tang dan va dat n@)ng dd cao nhét vao ngay thr 4. Ngay thir 6, lugng NH,"
giam manh.

O ngay 2 cac dong vi khuan tong hop NH," con thap. Twong tu cac dong vi khuan
Azospirillum sp. dugce khao sat & trén. Kha nang tong hop NH," cta cac dong vi
khuan Gluconacetobacter sp. ting manh rd rét vao ngay thu 4. Trong d6 3 dong
G10, G11, G12 tong hop NH," cao khéc biét c¢6 ¥ nghia thong ké & mirc 5% qua
kiém dinh so véi cac dong vi khuén con lai voi lugng NH," & mtic cao nhét lan
luot 1a 8,772 pg/ml; 9,298 pg/ml; 10,702 pg/ml (Bang 4). Vao ngay thir 6 lugng
NH," giam manh do méi trudong nudi khong con nhiéu dinh dudng nén kha ning
téng hop NH," ctia nhitng dong vi khuan nay giam dang ké.

Nhu vay, 3 dong G10, G11, G12 ¢6 kha nang téng hop NH," cho lwong NH," cao
nhit vao ngay tht 4.

Biang 4: Ham lwong NH," do cac dong vi khudn Gluconacetobacter sp. tong hop

. 2 Ham lwgng NH4+ pg/ml

Vikhuin Ngay 2 Ngay 4 Ngay 6
Gl 2,350 4,561" 1,323°
G2 4,487° 5,351%f 2,241°
G3 2,436 7,193 1,607
G4 2,265 4,825 2,883%
G5 3,120 6,579°%" 1,323°
G6 1,923¢¢f 7,456 0,144°
G7 0,983 6,228%" 3,538°
G8 1,239dfeh 7,105 0,661°
G9 0,6418" 7,368 1,392%
G10 1,838% 8,772%%¢ 2,454°
Gl11 0,726 & 9,298 0,382°
G12 1,068%eh 10,702 1,665
G13 3,376 5,702%f 0,289°
Gl4 0,556%" 1,3168 1,233¢
CV (%) 34,69% 18,94% 82,53%

Trén ciing mét cot cdc gid tri trung binh theo sau ciing mot chit giong nhau thi khéng khéc biét ¢ mire 95%.
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4 KET LUAN VA KIEN NGHI
4.1 Két luan

Tét ca cac dong vi khuan Azospirillum sp. va Gluconacetobacter sp. duge khao sat
déu c6 kha ning tong hop IAA va NH,", va dat ham lugng cao nhét vao ngay thir
4. Trong 12 dong vi khuan Azospirillum sp. va 14 dong vi khuan
Gluconacetobacter sp. da khao sat thi dong vi khuan tong hop dugc IAA dat luong
cao la: Al (17,748 pg/ml); A3 (16,778 png/ml) va G8 (2,938 pg/ml), G9 (3,412
pg/ml), G10 (2,710 pg/ml). Cac dong vi khuan tong hop NH," & muc cao 1a: Al
(8,098 pg/ml); A6 (5,297 pg/ml) va G10 (8,772 pg/ml), G11 (9,298 ug/ml), G12
(10,702 pg/ml). Nhu vay, dong Al va G10 1a 2 dong vi khuén vira co kha nang
tong hop IAA vira ¢6 kha nang tong hop NH," dat ham lugng cao c6 trién vong
hudng téi san xuét phan dam sinh hoc cho cay mia.

4.2 Kién nghi
Tién hanh danh gia 2 dong vi khuan trén bang thi nghiém ngoai dong.
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