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TOM TAT

Trong s6 56 chung vi khuan Azotobacter phan lap dugc tir 19 mau dat dat trong l0a ¢ Thira
Thién Hué, c6 23 chung c6 dac diém khuan lac twong dbi dién hinh. Ba ching vi khuan da chon déu la
vi khuan Gram (-), dic diém té bao hinh cau hoac hinh tron va cé kha ning di dong. Dic biét, ca 3
ching nay déu c6 kha ning tong hop IAA va chung HC21 ¢6 kha nang tong hop 1AA tét nhit 1a 73,92
pg/ml. Nghién cau vé diéu kién nudi ciy tdi uu da chi ra rang: Ching HC21 sinh truéng va phat trién
tt vai ngudn carbon 1 glucose, nhiét do 1a 28°C, pH = 7; ching HC24 sinh truéng va phét trién tét
v6i nguon carbon la saccharose, nhiét d6 1a 30°C, pH = 7.5; ching TT13 sinh truong va phat trién tét
véi ngudn carbon 1 glucose, nhiét do 12 30°C, pH = 7. Hon nita, cac chung nay c6 toc do sinh truong
manh, kha ning 1ay nhiém cao, c6 kha niang canh tranh véi cac nhom vi sinh vat khac trong moi
trurong va kich thich su sinh truéng, phat trién cua ciy ma trong éng nghiém.
Tir khéa: Azotobacter, ¢ dinh Nito, tuyén chon, IAA, Thira Thién Hué
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1. PAT VAN BPE

Hang nam, ndng nghiép trén toan thé gisi liy di tir dat hang trdm triéu tan nito. Bang
bién phap bén phan con nguoi chi tra lai cho dat khoang 50%. Luong thiéu hut con lai co ban
duoc bd sung bang nito do cac loai vi sinh vat tong hop nén. Do vay, viéc nghién ciu va sir dung
ngudn dam sinh hoc dugc xem la mot giai phap quan trong trong san xuat ndng nghiép nhét 1a
theo hudng hitu co.

Trong ty nhién, cac nhom vi sinh vat ¢ dinh nito ¢6 thé cung cip cho hanh tinh khoang
240 x 10° tin N/nam (Harunor, 2008). Trong s6 vi sinh vat c6 kha nang c6 dinh nito séng tu do
trong dét thi vi khuan Azotobacter ¢ nhidu ing dung nhat trong san xuat phan bén cb dinh nito.
Do Azotobacter vira ¢6 kha niang c6 dinh nito vira ¢6 thé san sinh chat kich thich TAA, ting
cuong kha nang hap thu lan va céc hop chét hitu co tir dat (Ridvan, 2009). Hai chiing
Azotobacter 14 AZT1 va AZT7 dugc phan Iap tir dat trong I0a & Ha Noi c6 kha nang cb dinh nito
phén tir tir khdng khi thanh nito dang ammonium (NH4") twong (ing la 3,36 mg/L; 3,32 mg/L va
sinh tong hop 1AA véi ham lugng cao tuong tng 10,11 pug/ml va 12,87 ug/ml (Nguyén Thi Thu
Hang va Nguyén Thi Thay, 2015). Chung Azotobacter chroococcum va Azotobacter vinelandii
duoc phan I4p tir dat trdng lda & viing Tolima, Colombia c6 kha ning sinh TAA tir 3,5 mg /ml
dén 32,2 mg /I (Maria va cs., 2000).

Dé san xuét phan bon vi sinh ¢é dinh nito tét, phai c6 ching vi sinh vat c6 cudng do
¢6 dinh nito cao, stc canh tranh 16n, thich ung & pH rong, phat huy duoc & nhiéu ving sinh
thai khac nhau. Vi vay cong tac phan lap, tuyén chon chang vi sinh vat ¢6 dinh nito va danh
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gia dgc tinh sinh hoc 1a viéc 1am khong thé thiéu duoc trong quy trinh san xuét phan bén vi
sinh ¢6 dinh nito. Muc dich cua de tai la chon “va thuan khiég mot s6 chang vi khuan
Azqtobacter co khé’néng ¢0 dinh nito cao va sinh tong hop IAA dé lam vat Iic:eu cho viéc san
xuat phan vi sinh c6 dinh nito bon cho cdy l0a tai dia ban tinh Thura Thién Hué.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

~ Céc chung vi khuan Azotobacter duoc phan Iap tir dat trong I0a ¢ Thira Thién Hué
va giong lua HT1.
2.2. Phwong phap nghién ciru

Phuong phap thu mau: Thu thap mau dat & mot sé vang trong I0a & Thira Thién Hué
theo phuong phép cua Erogov (1983). Mau dét duoc Iay & do sau 6 - 15 cm, sau khi da loali
bo khoang 5 cm phan dat va tan du thuc vat. Bao gom: phuong Thuy Thanh, Thiy Van,
Thuy Duong thu¢c thi xa Huong Thuy; phuong Huong Chlr, Heong Xuan, Huong Toan
thudc thi xa Huong Tra; xa Quang Tho, Quang An, Quang Phu,ﬂ Quang \[inh thuoc huyén
Quang bien. Thoi gian thu mau: Vu Déng Xuén 2016 - 2017. Tong s6 mau thu dugc la 19
mau.

Phuong phap phan 1ap vi khuan: Cac ching vi khuan Azotobacter dwoc phan lap
theo phuong phap Koch, nuéi cay trén moi treong dac Ashby (Erogov, 1983).

~ Phuong phép chon va thuan khiét ching: Sau khi nudi cdy 4 ngay, quan sét cac
khu‘én Iacr moc trong dia petri, Chc_)rj cac ching c6 dac diem khuan lac dién hinh, tién”hénh
thuan khict va danh gia kha néng c6 dinh nito cua vi khuan thong qua duong kinh khuan lac
va chon 3 chung c6 kha nang sinh trudng, phat trién tot.

Xac dinh mot s6 diéu kién nudi cay thich hop cho céc chung vi khuén ¢6 dinh nito
da chon: Nudi cay cac ching da chon trong cac moi truong c6 pH: 6,0; 6,5; 7,0 va 7,5;
Nguon carbon la: saccharose, maltose va glucose. O ngudng nhiét do: 26°C, 28°C va 30°C.
Nudi cay dich vi khuan trén may lac véi toc do 200 vong/phut sau 5 ngay tien hanh do OD ¢
budc song 600 nm trén may so mau d€ xac dinh kha nang sinh truong va phat trien cua
chung vi khuan ¢6 dinh nito.

Xac dinh kha ning sinh IAA: Vi khuan dugc nudi cdy trong méi trudng long bd
sung 0,01% tryptophan, nudi Iac (200 vong/phat) ¢ 30°C trong 5 ngay. Ham luong IAA tho
dugc sinh ra trong dich nudi cay duoc xac dinh bang phuong phép phan tng mau voi thudc
thir Salkowski tao san pham cd mau, so mau trén may quang phd & budc séng 530 nm, dua
vao d6 thi chuan IAA (Hinh 1) s& x4c dinh ham lwong IAA (Glickmann va Dessaux, 1995).
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Hinh 1. Puong twong quan tuyén tinh giita ham lugng IAA chuan va ODssonm.
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Danh gia anh huong cua dich nudi cay vi khuan Ién cy ma trong 6ng nghiém: Nudi
cay vi khuan Azotobacter vao mdi truong Ashby dich thé trong 5 ngay ¢ 30°C, déng thoi
khtr triing va u hat I0a. Khi hat l0a ndy mam dwoc ngdm véi dich nudi cdy vi khuan trong 3
gio, cdy mot hat mam vao mdi 6ng nghiém chira 10 ml méi trudng MS. Thi nghiém gom 4
cdng thic, 1ap lai 10 1an. Céng thic thi nghiém: CT1: Hat lGa nay mam dugc ngam trong
dich vi khuan HC21; CT2: Hat lda nay mam dugc ngam trong dich vi khuan HC24; CT3:Hat
IGa nay mam duoc ngam trong dich vi khuan TT13; B/C: Hat lia nay mam dugc ngam trong
nudéc. Chi tiéu theo ddi: Chiéu dai ré (mm), chiéu dai thAn mam (cm) va trong luong tuoi (g).

Phuong phap xir 1y s6 liéu: Xt Iy phuong sai mot nhan té (One - way ANOVA) bing
phan mém Statistic 10.0.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Phan lap va tuyén chon vi khuin Azotobacter

Tién hanh phan 1ap 19 mau dét canh tac la & cac dia phwong thudc tinh Thira Thién
Hué thu dugc 56 chung vi khuan Azotobacter c6 kha ning ¢ dinh nito. Trong dé co 33
chung c6 kich thudc khuan lac < 4,0 mm va 23 chang c6 kich thudc khuan lac > 4,0 mm.
Tiép tuc so tuyén chon 23 chung c6 kich thude khuan lac > 4,0 mm; sau d6 thuan khiét va
quan sat khuan lac. Bé danh gia kha ning ¢ dinh nito cia cac ching, tién hanh do kich
thudc va quan sat hinh dang cua khuan lac.

Bdang 1. Bac diém khuan lac cia mot sé chung vi khuan Azotobacter

Chung vi Dia diém Kich thuéc . .2 . x
Z x bic dieém cua khuan lac

khuan thu mau (mm)
TD21 Thuy Duong 53 Trang trong, nhay, mép khong déu,hoi tron
TD22 Thuy Duong 55 Trang trong, mép khong déu, bong, nhay
TD23 Thuy Duong 6,0 Trang trong, mép hoi déu, bong, hoi tron
TD24 Thuy Duong 58 Trang trong, hoi tron, bong, nhay
HC21 Huong Chir 7,0 Trang duc, tron, bong, nhay
HC22 Huong Chir 47 Trang duc, tron, bong, nhay, mép déu
HC24 Huong Chir 1,7 Trang duc, tron, bong, nhiy, mép déu
TT13 Thuy Thanh 6,8 Trang duc, mép hoi déu, bong, nhdy
HX11 Huong Xuan 53 Trang trong, mép khong déu, bong
HX22 Huong Xuan 53 Trang trong, hoi tron, bong, nhay
HT11 Huong Toan 4,3 Trang trong,mép déu, bong, nhay, tron
HT13 Huong Toan 4,0 Tréng trong, hoi tron, nhay
QT12 Quang Tho 4,8 Tréng trong, tron, bong, nhay
QT21 Quang Tho 53 Trang trong, hoi tron, bong, hoi nhiy
QT23 Quang Tho 4,2 Trang trong, tron, bong, nhay
QP11 Quang Phu 4,2 Trang trong, tron, bong, nhay
QP21 Quang Phu 4,3 Trang trong, tron, bong, hoi nhay
QP23 Quang Phu 4,5 Trang trong, hoi tron, bong, nhdy
QVv11 Quang Vinh 5,0 Trang trong, tron, mép déu, bong, nhay
QVv12 Quang Vinh 4.2 Trang trong, hoi tron, nhiy
QV13 Quang Vinh 4,7 Trang trong, hoi tron, bong, mép hoi déu
QV14 Quang Vinh 4,2 Trang trong, hoi tron, bong, nhay
QV23 Quang Vinh 4,0 Trang trong, hoi tron, mép khong déu, bong

Sau 5 ngay nudi cy trong méi trudng thach dia vo dam, ching tdi chon ba chung c6
kha nang sinh truong manh, do la cac chung HC21, HC24, TT13. bay 1a ba chung sinh
truéng manh hon hin so voi cac ching di duoc phan lap, ching c6 kha ning ¢ dinh nito
cao. Kich thugc khuan lac cua ba ching dao dong tir 6,8 - 7,7 mm, trong d6 ching HC24 c6
kich thudc khuan lac 16n nhat (7,7 mm).
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HC21  HC24 TT13
Hinh 2. Ba chung vi khuan Azotobacter c6 kha nang ¢ dinh nito manh.
Tién hanh nghién ctru dic diém hinh thai cua ba chung vi khuan HC21, HC21,
TT13. Pic diém hinh thai khuan lac va té bao caa ba chung vi khuin dugc mo ta theo khéa
phan loai ciia Bergey (1989) thu duoc két qua Bang 2.
Bdng 2. Dic diém hinh thai caa 3 chung vi khuan Azotobacter da chon
Kich thuéc khuan

Chingvi  Nhuom Piac diémté bao  Dic diém khuén lac

khuan Gram lac (mm)
Hinh cu, c6 kha Tring duc, tron,
HC21  Gram () ning di dong béng, nhay 7.0
N A .. Trang duc, tron,
HC24  Gram (-) ;I;Qh gialgé:]:o kha bong, nhdy, mép 7,7
TT13 Gram () HJnh tr.on: cd kha T{'ang czuc, mép hoi 6.8
nang di dong déu, nhay

3.2. Binh lwgng 1AA trong dich nuéi ciy vi khuin

Nudi cdy lc vi khuan 200 vong/ phit ¢ 30°C trong 5 ngay. Sau d6 dem dich vi khuan
di ly tam 4500 vong/phut/15 phut. Sau d6 dem di do ODszonm va dbi chiéu véi dd thi chuan
dé xac dinh ham luong IAA trong dich nudi cdy. Két qua trung binh caa ba lan lap lai dwoc
thé hién & Bang 3. Phan (mg mau duoc thé hién ¢ Hinh 3.

Bdng 3. Ham luong IAA trong dich nudi cdy vi khuin Azotobacter

Chung vi khuan Ham luong IAA (ug/ml)
HC21 73,92
HC24 25,84
TT13 7,68
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Hinh 3. Phan tng mau IAA vai thudc thir Salkowski sau 5 ngay nudi cay.

Két qua Bang 3 cho thay ham luong IAA tong hop duoc trong dich nudi cy khi bd
sung 0,01% tryptophan c6 su khac nhau giira ba chung vi khuan, ham lugng 1AA nay ¢
khoang 7,68 - 73,92 ug/ml. Két qua nghién cttu cia Andriollo va cs. (1990) cho thiy IAA
khoang 0,15 - 18 (ug/mL) khi bd sung 50 (pg/mL) tryptophan vao méi trudng nudi vi khuan.
Theo Patten va cs. (2002) khi c6 bo sung tryptophan véi nong do 500 (ug/mL) vao mdi
truong nubi vi khuan thi vi khuan san sinh dugc lugng 1AA 1a 32,7 + 2,9 (g/ml/ODe).
Khalid va cs. (2001) khi phan lap mot s6 vi sinh vt tir ving ré cia cay lda gao va cay Ita mi
va thir kha niang tong hop 1AA cua cac dong cao nhét 1a 12,1 pg/ml.

3.3. Anh hwéng ciia mdt sb diéu kién nudi ciy dén sinh trwéng phat trién cia cac chiing

vi khuan Azotobacter di chon lgc

Bdng 4. Anh huong cua nhiét do nudi cay, pH moi truong va ngudn carbon dén sinh truéng, phat trién
cua cac chung HC21, HC24, TT13

Chung Nhiét do (°C) pH Ngudn carbon

VI 26 28 30 6 6,5 7,0 75  Glucose Saccharose Maltose
khuan
HC21 0,245 0,312 0,24 0,03° 0,03° 0,062 0,04 0,312 0,21° 0,292
HC24 0,23 0,24b 0,282 0,02° 0,03° 0,03° 0,052 0,27° 0,342 0,22¢
TT13 0,02b 0,02b 0,042 0,03" 0,040 0,062 0,03° 0,132 0,11° 0,11°

Ghi chd: Trung binh trong cuing mgt hang c6é céac chi cai khac nhau la sai khdc c¢6 ¥ nghia ¢ mirc P < 0,01.

Nhiét do thich hgp cho chung HC21, HC24, TT13: Chung HC21 sau 5 ngay nudi
cdy sinh trudng phat trién manh & didu kién 28°C va sai khac co y nghia thong ké & muc xac
suat 99% so véi didu kién nhiét 6 26°C va 30°C véi sinh khéi vi khuén dat 0,313. Chuang
HC24 ¢ diéu kién 30°C sau 5 ngay nudi ciy thi chang HC24 sinh trugng phat trién
manh va sai khac c6 ¥ nghia thong k& & muc xac suat 99% so vai diéu kién nhiét do
26°C va 28°C véi sinh khéi vi khuan dat 0,281. Chung TT13 dat sinh khéi vi khuan &
diéu kién nhiét d6 30°C cao nhat (0,039) va sai khac so v&i 26°C va 28°C & mirc Xac suit
99%. Nhur vay, toc d sinh truéng cua cac chang vi khuan trong cac khoang nhiét do nudi
cdy c6 su khac nhau. Nhiét d6 thich hop cho sinh truéng phat trién cua chung HC21 1a 28°C,
hai chiing HC24 va TT13 la 30°C.

Nong d6 maéi trudng Ashby duge diéu chinh bang dung dich dém phosphat ¢ mic
pH 6; 6,5; 7 va 7,5. Sau 5 ngay nudi ciy, chiung HC21 sinh truéng va phat trién tét ¢ diéu
kién pH = 7 va sai khac co y nghia thong ké ¢ muc Xac suit 99% so véi diéu kién pH = 6;
6,5; 7,5 vai sinh khi vi khuan dat cao nhat 12 0,027. B6i voi ching HC24 sinh truéng va
phat trién manh & pH = 7,5 va sai khac c6 y nghia thong ké ¢ mirc xac suit 99% so Vi
diéu kién pH = 6; 6,5; 7 vai sinh khéi vi khuan dat lan Iwot 14 0,021; 0,018; 0,020. Sinh
khéi vi khuan cua chung TT13 ¢ diéu kién pH = 7 dat cao nhit (0,059) va sai khac so véi pH
=6; 6,5; 7,5 & muc xac suit 99%. Nhu vay, toc do sinh truéng cua cac chung vi khuan trong
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céc khoang pH nubi cay c6 sy khac nhau. pH thich hop cho sinh truong phat trién cua chang
HC24 14 7,5; hai chung HC21va TT131a 7.
~ Nguon carbon anh huéng tryc tiép dén sy sinh trudng cia vi sinh vt néi chung va vi
khuan noi riéng. Trong qua trinh nhan nudi cac chung vi khuan nguon carbon thich hop
kh6ng nhirng tao ra mot luong sinh khoi 16n m;%l cc‘)r] giam duogc thoi gian nuoi cay. Do do, dé
khao sat sy danh hudng cta cac chung vi khuan co dinh dam toi tien hanh nudi cay trén 3
nguon carbon khac nhau la glucose, mantose, sacharose. Kha nang dong hoa cac nguon
carbon cua 3 chiang thé hién theo trinh ty sau:
Déi vai chung HC21: Glucose - Maltose - Saccharose.
Déi vai chiing HC24: Saccharose - Glucose - Maltose.
Déi vai ching TT13: Glucose - Saccharose - Maltose.
~ Nhu vy, cac chung vi khudn Azotobacter khac nhau sinh truong, phat trién tot trong
diéu kién nhiét @6, pH moi truong va nguon carbon khéac nhau.
3.4. Panh gia anh hwéng caa dich nudi cay vi khuan Azotobacter trén cay ma
trong ong nghiém
Thi nghiém trong ng nghiém dé khao sat vai trd cua vi khuan 1én cay lua
thoi ki ma (7 ngay tuoi). Tien hanh nuéi vi khuan trong méi truong Ashby dich thé
trong 5 ngay, 30°C, dong thoi u hat lta. Sau d6 hat nay mam dugc ngdm véi dich
nudi cay vi khuan trong 3 gio, roi cay mot hat mam vao moi ong nghiém chia 10 mi
moi treong MS. Sau 7 ngay nubi cay thu duoc két qua ¢ Bang 5 va Hinh 4.
Bdng 5. Gia tri trung binh cua cac lugng gia cdy ma sau 7 ngay cdy trong 5ng nghiém
cua 3 chang vi khuan CH21, CH24 va TT13

Coéng thirc Ré mam (mm) Than mam (cm) Trong lugng tuoi (g)
bC 18,30+ 8,5 9,97+9 0,07 £ 0,04
CT1 23,40+85 14,52 + 46 0,09 £ 0,06
CT2 14,70 £ 9,7 10,98 + 15 0,08 + 0,08
CT3 28,20+ 8,0 10,61 + 33 0,07 £ 0,05

» b
Hinh 4. Anh huéng cia sy nhiém khuan (ciy ma 7 ngay tudi trén moi trudng MS).

Ghi chu:

(1) Cay mam tréng trén méi trieong MS c6 nhiém vi khudn ching HC24.

(2) Cay mam tréng trén méi trieong MS c6 nhiém vi khudn ching HC21.

(3) Cay mam tréng trén méi trirong MS c6 nhiém vi khudn chiing TT13

(4) Cay mam trong trén mdi truong MS khong nhiém vi khudn - Bdi ching

Két qua sau khi lGa nay mam dugc ngdm trong dich vi khuan va nudc ta thay IGa

dugc ngam trong cac dich thé c6 ré mam, than mam, va trong luong twoi 16n hon so véi doi
ching hat ltia duge ngam trong nuéc. Sau 7 ngay cay lda trong 6ng nghiém chira méi trudng
MS thi ta thdy cac ching vi khuan HC21, HC24, TT13 ¢ anh huéng dén su sinh truong va
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phat trién cua cady ma. Cay ma dugc nhiém dich vi khuan cua chung HC21 1a tét nhat c6
chiéu cao ré mam trung binh 1a 23,4mm; than mam trung binh 1a 14,52cm; trong luong tuoi
14 0,091g. Nguoc lai, vai cay & trong cac 6ng nghiém dbi chimng la thap nhat.

T6m lai, hat 1Ga nay mam c6 nhiém dich vi khuan thi sinh truéng va phat trién tét
hon hat lGa nay mam khong duoc nhiém dich vi khuan.
4. KET LUAN

- Tir 19 mau dét thu thap da tuyén chon duoc 3 chung HC21, HC24, TT13 c6 kha
ning ¢ dinh nito va sinh tong hop IAA manh.

- Piac diém hinh thai caa 3 chang: Sau khi tién hanh nhuém Gram thi ca ba chung
déu 1a vi khuan Gram (-). Ching HC21 va HC24 c6 dic diém té bao hinh cau, c6 kha ning di
dong. Pic diém té bao ciia chung TT13 14 hinh tron va cé kha ning di dong.

- Tham do diéu kién tdi wu cho su sinh truéng va phét trién cua 3 chung vi khuan
trong moi truong Ashby dich thé két qua thu dugc: Chiung HC21 sinh truéng va phat trién tot
vGi nguon carbon l1a glucose, nhiét do 1a 28°C, pH = 7; chung HC24 sinh trudng va phat trién
tt voi nguon carbon 1 saccharose, nhiét do 1a 30°C, pH = 7,5; Chung TT13 sinh truéng va
phat trién tot voi ngudn carbon 1 glucose, nhiét d6 12 30°C, pH = 7.

- Céc chung vi khuan Azotobacter tuyén chon déu c6 kha ning kich thich sy sinh
truong va phat trién cua cay IGa trong diéu kién in vitro trong d6 chung HC21 ¢6 anh huong
t6t nhat.
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SCREENING OF AZOTOBACTER STRAINS WITH THE ABILITY OF
NITROGEN FIXATION AND SYNTHESIS OF INDOLE ACETIC ACID
(IAA) IN PADDY SOIL IN THUA THIEN HUE PROVINCE
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ABSTRACT

56 Azotobacter bacteria strains were isolated from 19 paddy soil samples in Thua Thien Hue
province, 23 of them were typical bacteria strains. The three selected bacteria are Gram (-) having
mobile ability, spherical or circular cells. Particularly, all these three strains can synthesize IAA in
which HC21 can synthesize the best IAA of 73,92 pg/ml. HC21 strains grown well with carbon
source: glucose with temperature = 28°C and pH = 7; HC24 strains grow well with carbon source:
saccharose with temperature = 30°C and pH= 7,5; TT13 strains grown well with carbon source:
glucose with temperature = 28°C and pH = 7. Moreover, these strains have strong growth rate, highly
infectious possibility and competitive ability with other bacteria groups in soil environment enhancing
the growth of rice seedlings in vitro.
Key words: Azotobacter, isolation, selection, IAA, Thua Thien Hue
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