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XAC PINH MUC PQ THAY THE PHAN PAM
CUA VI KHUAN PSEUDOMONAS SP. BT1 VA BT2
VOI CAY LUA CAO SAN TRONG TRONG CHAU

Ng6 Thanh Phong’, Tran Thiy Hupnk', Phan Kim Dink' va Cao Ngoc Diép?
ABSTRACT

Pseudomonas sp. BTI or Pseudomonas sp. BT2 strains had replace 25-50%N when they
had innoculated on high-yield rice growing in in-pots, affect significantly on the number
of shoots and rice weight (harvested in each session compared to controls). The
experience of mixing of two strains were more effective than individual treatment of each
strain, replacing 50-75%N.

Keywords: 165 rDNA, Burkholderia, nitrogen fixation, Pseudomonas, rice roots

Title: Determining the extent of chemical fertilizers instead of the Pseudomonas sp.
BTI and BT2 with high yield rice plants grown in pots

TOM TAT

Tiong ching vi khudn Pseudomonas sp. BT1 hodc Pseudomonas sp. BT? c6 kha ndng thay
thé tie 25-50%N ki chung cho cdy hia cao san trong trong chdu, anh huong cé y nghia
dén s6 chéi va trong luong hot lia thu hoach theo ting bugi lia so véi déi chumg. Cdc
nghiém thirc phoi tron gika hai ching vi khudn cé hiéu qua hon so véi cdc nghiém thirc
riéng lé ting ching vi khudn, thay thé dwge 50-75%N.

Tir khoa: 16S rDNA, Burkholderia, cé dinh dam, ré lua, Pseudomonas

1 MO PAU

Loai Pseudomonas stutzeri duoc xac dinh kha ning cé dinh dam tir 1au (Krotzsky
and Werner, 1987). Vao nim 1983, nong dan Trung Québc da str dung loai vi khuin
Alcagenes faecalis A15 c¢b dinh dam cho cdy lta cao san. Dén niam 1999 thi
Alcagenes faecalis A15 duge cic nHa khoa hoc Bi phan loai chinh xac dia trén bé
genome cua no 1a Pseudomonas stutzeri (Vermeiren et al., 1999), thé nhung cac
loai thudc giéng Pseudomonas cé kha ning ¢b dinh dam da duoc xic dinh tir
nhing nim 1994 (Chan et al.,, 1994). C6 dinh dam sinh hoc trén lta lam ting dam
téng s6 lén 20-25% (Dobereiner, 1992). Theo thi nghiém cia Cao Ngoc Diép
(2005), khi tu6i dich vi khudn Pseudomonas sp. 1én ltia cao san trong trén dét phu
sa & Cin Tho da gilp tang ning suit lda lén 20-37%. Ngodi ra, mét sé chiing
Pseudomonas sp. duge phén lap tir dit ving r& lta ciing da duoc xic dinh c6 kha
nang ¢6 dinh dam va gilip ting ndng sudt lia (Nguyén Ngoc Diing et al., 2000;
Ngé Thanh Phong er al., 2011)

Cay la cin nhiéu chét dinh dudng khac nhau, trong dé, chit dam 14 ngudn dinh
dudng hang dau. Tuy nhién, khi bén phin dam héa hoc cho rudng lta, chi c6 khoang
50-60% lugng dam bon vao trong dit duoc cdy Ita hip thu (V3 Minh Kha, 2003). Do
dd, su lam dung phan dam héa hoc s& din dén nhing hdu qua nhu thay dbi 1y, héa

! Khoa Khoa Hoc Ty Nhién, Truong Dai hoc Cin Tho .
2 Vién Nghién Ciru va Phat Trién Céng Nghé Sinh Hoc, Truong Dai hoc Cin Tho
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tinh clia dét (cha: dat), giam do phi, mit cin bing sinh thai va gdy 6 nhiém moi
truomg do sy thit thoat nitrat. Bén qu4 nhiéu phan dam héa hoc sé din dén chi phi
cao, khong nhing lam 6 nhiém méi truong ma con gdy tdn hai dén strc khoe va anh
hudng tiéu cuc dén hé sinh théi. Viéc nghién ciru tmg dung cic chiing vi khuan co
kha ning c¢d dinh dam hitu hiéu bén cho cay lga la g6p. phan nghién ciru nguon
dam sinh hoc, thay thé mot phan phan dam héa hoc va cin thiét cho su phét trién
ndng nghiép bén-vimg.

Trong ndi dung chinh cua bai bdo nay, ching t6i tién hanh thi nghiém xac dinh
mirc 49 thay thé phan dam héa hoc cta 2 ching vi khuan Pseudomonas sp. BT1 va
Pseudomonas sp. BT2 véi cy lGa cao sain OM2517 trdng trong chau.

2 VAT LIEU VA PHUONG PHAP
2.1 Gibng lia

Gidng lia OM2517 ¢6 ngudn gbc tir t hop lai OM1325 va OMCS94, dugc cong
nhén giéng Quéc gia nam 2004 theo Quyet dinh s6 2182 QD/BNN-KHCN ngay
29/7/2004. Piy la gidng la thich nghi rong, dé canh tic, phi hop véi viung TG
gidc Long Xuyén va Tay Song Héu. Gidng lia OM2517 c6 thoi gian sinh truéng
ngin (90-95 ngay), dat nang sut 5 tin/ha vao vu Hé Thu vas tin/ha vao vu Déng
Xuén (Nguyen Thi Lang va Bui Chi Buu, 2008). Laa glong OM2517 dugc xu ly
cho ndy mam va ching vi khuin 3 gio trudc khi gieo (d8i véi cac nghiém thic cé
ching vi khuin).

2.2 Cic ching vi khuin c6 dinh dam véi ciy laa

Chung vi khuidn Pseudomonas sp. BT1 va BT2 dugc phan ldp tir dit vung ré lua &
Bén Tre (dya trén méi ruong dic ching Pseudomonas isolation agar - Difco), déu
phit trién tét trén méi truomg Burk [dng khéng dam va déu thé hién hoat tinh cta
nitrogenase théng qua kha ning khir acetylen (Ngd Thanh Phong et al,, 2011). Hai
ching vi khudn nay da duoc trich DNA va giai trinh tr dya trén sin phim PCR (Ng6
Thanh Phong et al., 2011) khi ding cip mdi FGPS4-281bis va FGPS1509’ dic hiéu
cho doan 16S rDNA (Mirza et al., 2006). Ching vi khuin BT1 ¢6 muc dd tuong
dong 98% véi  Pseudomonas sp. R-41389 16S . rRNA vi Pseudomonas
nitroreducens PS-2 16S tRNA, chung BT2 ¢6 muac d§ tuong déng 99% vdi
Pseudomonas sp. saju-pthiml 16S rRNA trong ngin hang dir liéu NCBI (Ngé
Thanh Phong et al., 2011).

2.3 Nhin mit s6 vi sinh vit

Hai chiing vi khudn Pseudomonas sp. BT1 va Pseudomonas sp. BT2 dugc nuéi
cdy, luu trir trén mdi trudong Pseudomonas isolation Agar (Ditco) (Mirza et al.,
2006), nhdn mét so trong méi truomg Burk long khong dam (Park et al., 2005) va
dém nhanh mat sb vi khuin bang budng dém Hirschmann-EM (Ngb Thanh Phong
etal., 2011).

2.4 Dinh gia mirc d thay thé phin dam héa hoc ciia 2 ching vi khuin

-

Ap dung céng thirc bén phén cho cay lua theo khuyén cdo cia Trung tim khuyén
néng Cén Tho: 90kgN-30kgP,05-30kgK,Orha, chia la 3 dot (7-10, 18-20, 38-42
ngay sau khi gieo sa). Tur d6 tinh todn luong phdn dam cho nhimg nghiém thirc-
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khac nhau (0%N, 25%N, 50%N va 75%N), trong khi d6 thi luong phan lan va Kali
déu dgqc bén 100% nhur nhau d6i véi tit ca cic nghiém thirc. Thi nghiém duoc lap
lai 3 1an véi céc nghiém thirc khac nhau (Bang 1).

Sé luong chdi/busi IQa dugc ghi nhén trong qua trinh phat trién clia cdy lda trong
chdu. Khi lua chin, tién héph thu hoach, phoi khé, loai bo hét lta 1ép va cén trong
luong khé clia hét lia chic tuong img véi timg budi lia trong chiu. Sau do, so
sanh trong lugng hot loa/budi clia timg nghiém thirc véi doi chimg duong dé dénh
gid mirc 6 thay thé phan dam héa hoc cua cic chiing vi khuan.

Bing 1: Cic nghiém thirc dwgc bé tri thi nghiém véi ciy lia OM2517 tréng trong chiu

STT Nghiém thirc S6 pl dung dich Pseudomonas sp. BT1 hoic %N % (P.Os va

(NT) BT2 chiing cho 1g liia gidng (43 ndy mim) K,0)
1 NT-0* 0 . 0 100
2 NT1-] 50pl —BTI 0 100
3 NT1-2 50ul —BTI 25 100
4 NT1-3 50ul —BTI 50 100
5 NTI14 50ul - BTI 75 100
6 NT2-1 50ul-BT2 0 100
7 NT2-2 50ul—-BT2 25 100
8 . NT23 50pi—BT2 50 100
9 NT24 50ul-BT2 75 100
10 NT3-1 25ul ~ BTI va 25ul - BT2 -0 100
11 NT3-2 25ul - BTI1 va 25ul - BT2 25 100
12 NT3-3 25ul - BTI va25ul - BT2 50 100
13 NT34 25ul-BTI va 25ul-BT2 75 100
14 NT100** 0 100 100

Ghi chi: Moi ldn 1ap lai la | chav chiim 4kg ddt, ¢6 3 budi liia e phit trién ti 3 hot lia gidng (c6 hodc khing
chiing vi khudn). C6 14 nghiém thirc, méi nghiém thirc dugrc lap lai 3 lan nén cé 42 chéu dige b tri thi nghiém.

* d6i chimg am

** di chimg duong

3 KET QUA VA THAO LUAN

3.1 Nhin mit s vi khuin

St dung méi truong Burk long khong dam dé nhén mit sé riéng 1é déi vGi cic
chung vi khuin Pseudomonas sp. BTl va {Dseudom‘orias sp. BT2 (lac 200
vong/phit). Sau 3 - 4 ngdy nuéi cdy thi mat s vi khuan thudng dat trén 10° té
béo/m}. biéu chinh mat s6 vi khuan vé 1 _03 té bao/ml rdi tién hanh chung cho hot
lia giong dad ndy mam (50pl dich vi khudn/g hét [da giong), tron déu va dé 3 gio
trudce khi gieo sa.
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3.2 Anh huémg cia Pseudomonas sp. BT1 va BT2 l1én s§ lwgng chéi/buéi lia

Két qua bang 2 cho thdy céc nghiém thirc bén 50%N ddng thoi c6 ching vi khuén
BT1 (NT1-3), BT2 (NT2-3) va BTI+BT2 (NT3-3) déu c6 sé chdi/budi cao va
khic biét khéng c6 y nghia so'véi ddi chimg duomg (NT100, bén 100%N). Diéu
ndy cho thiy cic dong vi khun BT1, BT2 vi hén hop BT1+BT2 ¢6 hiéu qua
tuong duong véi sw anh hudng cda 50%N Ién s8 chéi hiru hiéu ciia budi I,

Bing 2: S6 chdi/bui (s§ chdi nhidu nhit) va sé chdi hiu hi¢u/bugi (sé chdi c6 mang bong

liia)
STT Nghiém thic  Chiing vi khudn va %N S6 chéibugi  Sé chdi hiu
(NT) hiéu/budi
1 NTO Khéng ching vi khudn va 0%N 2,66° 2,33¢
2 NTI-1 BT va 0%N " 3,66 2,67
3 NTI-2 BTI va 25%N 4,00% 3,66
4 NTI1-3 BTI1va50%N 5,66° 4,67°
5 NTI4 BTI va 75%N 4,33% 4,33
6 NT2-1 BT2 va 0%N 4,00% 3,00°
7 NT2-2 BT2 va 25%N 3,33% 3,00%
8 NT2-3 - BT2 va 50%N 4,00 467"
9 NT2-4 BT2 va 75%N 4,00* 433
10 NT3-1 BT1, BT2 va 0%N 3,66™ 3,35
I NT3-2 BT1, BT2 va 25%N 4,00* 4,00™
12 NT3-3 BTI, BT2 va 50%N 4,33%® 5,00
13 NT3-4 BTI, BT2 va 75%N 4,50" 3,67
14 NT100 Khong chung vi khuin. 100%N 4.00® 3,67

Ghi chi: Cic 56 co citng kv o theo sau thi khdc biét khdng y nghia ¢ muc 1%

3.3 Anh huéng.cia Pseudomonas sp. BT1 va BT2 Ién. trong luong khd hit
lua/budi

3.3.1 So sdnh véi doi ching dm
0 cic nghiém thic 0%N, nghiém thirc ¢6 chung BT1 (NT1-1), nghiém thic chung
BT2 (NT2-1) va nghiém thue chung phoi hop BTI va BT2 (NT3-1) cho trong
lugng hét laa/budi cao hon dbi chimg 4m (NTO: khéng chung vi khuan va 0%N) tir
19,5 - 62,1%, trong dé hiéu qua nhét 1a su tac dong phéi hop gifta 2 chung BT1 va
BT2 (ting 62,1% trong luong hét/budi lia).
3.3.2 So sdnh cdc nghiém thirc chung BTI véi déi chimg duong
NT1-1 (0%N, BT1) va NT1-2 (25%N, BT1) co trong lugng hétbugi lua thép hon
47,2% va 26,4% va khéc biét co y nghia so véi déi chung duong (NT100: khong
ching vi khuan, bon 100%N). Nhu vay, chung BT1 khéng thé thay 75% phédn dam
héa hoc.



Tap chi Khoa hoc 2011:20a 92-99 Truong Dai hoc Cén Tho

O muc d6 bon 50%N (NT3-1) v 75%N (NT4-1), cac nghiém thic chung BT1 co
trong luong hét/budi lda tuong duong va khéc biét khéng c6 y nghia so véi doi
chimg duong (murc <5%). Nhu vdy, khi ching BT1 cho cdy Iia cao sin OM2517
trong trong chau cé thé thay thé 25-50%N.

6,00
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g 5,00 -
£ 4,50 - =
5 400 -
£ 3,50 -
€ 3,00 - B
(7] ATt { b
g 250 : b
< 200 - : it
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[V " oy !}s
1-00 i ? N
(=] - o~ - oo — o~ ~, - =3
g & = M I L S S E
E 2 & & Z £ EF g s
Chung BT | BT va BT2
Hinh 1: Biéu dé trong lwong hot lia (gam/budi) & cic nghiém thirc
Gl chii

NTO: Nghiém thurc doi chimg dm, khong ching vi khudn vé khong bo sung N
NT100: Nghiém thi doi chimg duomg, khong ching vi kimdn niumg c6 bon 1009
NTI-1, NTI-2, NT1-3 va NTi4: déu chiing 50ul BT! (1); bon lan hegt 0%N, 25%N, S0%A va 75%N
NT2-1, NT2-2, NT2-3 va NT24: déu chiing 50ul BT2 (2); bon lan heot 0%N, 25%N, S0%N va 75%N
NT3-1, NT3-2, NT3-3 va NT3~4: 25ul BT! va 25ul BT2 (3); bon ldn heot 0%N, 25%N. 50%N va 75%N
Cl (%) = 8,84, LSD0.0I = 0,806
3.3.3 So sdnh cdc nghiém thirc ching BT2 véi doi chitng duong
NT2-1 (0%N, BT2) va NT2-2 (25%N, BT2) co trong luong hot/budi lia thap hon

54% va 21,8% va khic biét c6 ¥ nghia so véi déi ching duong (NT100: khéng
ching vi khudn, bén 100%N).

O mic db bén 50%N, nghiém thirc NT2-3 c6 trong luong hot/budi lia tucmg'
duong va khac biét khéng c6 y nghia so véi dbi ching duong (mic <5%). O mirc
dd boén 75%N, nghiém thic NT2-4 ¢ trong lugng hét/budi lua cao hon 6, 8% so
véi ddi chimg duong, Nhu vdy, khi ching BT2 cho cdy lia cao san OM2517 trong
trong chiu c6 thé tiét giam dugc 25-50%N. Néu & mirc tiét giam 25%N (NT2-4:

75%N va BT2) thi ¢6 kha ning lam cho ning sudt ting 6,8% so v&i dbi
chimg duong.

3.3.4 So sdnh cdc nghiém thikc ching phoi hop BT va BT2 véi déi chung duong

NT3-1 (0%N, BT1 va BT2) c6 trong luong hot/budi loa thdp hon 37,8% va khac
biét c6 ¥ nghia so véi dbi chimg duong (NT100: khéng ching vi khuén, bén
100%N). Nhu véy, chiing phdi hop giita BT1 va BT2 khong thé thay thé hoan toan
phén dam hoéa hoc.
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NT3-2 (25%N, BT1 va BT2) c6 trong lugng hot/budi lda 1a 4,30g, khac biét khong
cé y nghia véi dbi chimg duong (NT100 — 4,39g). Nhur vdy, khi ching phéi hop
gitta BT1 va BT2 cho cdy lua thi c6 kha ning tiét giam dugc 75% phan dam hoda
hoc ma ning suét vin tuong duong vai dbi chimg duong.

O mirc 46 bén 50%N (NT3-3) va 75%N (NT3-4), cic nghiém thtc chiing phéi hop
gitta BT1 va BT2.cho cdy lua déu co trong luong hét/budi ting cao hon so véi déi
chimg duong lan luot 14 23,9% va 9,3%, khac biét ¢6 ¥ nghta. Didu ndy cho thdy
khi phi tron gitra BT1 va BT2 dé chiing cho cdy lia thi nghiém thirc bén 50%N
lai cho ning sudt cao hon bén 75%N. Do d6, c6 thé giai thich ring & mirc bén
50%N thi su phdi hop giita 2 ching BT1 va BT2 hoat dong hitu hiéu hon & mitc
bén dam 75%N (khi ndng d6 dam cao ¢6 thé Gc ché mét phan hoat ddng cia vi
khuin c6 dinh dam).

Nhu vy, khi chiing phéi hop BT1 va BT2 cho cdy lua cao san OM2517 trdng
trong chiu 6 thé tiét gigm duoc 25-75%N. Trong dé, & mirc tiét giam 50%N
(NT3-3: 50%N, BT1 va BT2) thi hitu hiéu nhit (c6 kha nang lam cho ning suft
ting 23,9% so véi dbi chimg duong). Nghiém thirc NT3-3 ciing 14 nghiém thirc
cho gid tri vé s8 chdi hitu hidu cao nhit.

3.3.5 So sdnh hiéu qua giita cdc nghiém thitc ching vi khudn cé dinh dam
6,00 . -

5,00 -
4,00 |

3,00 4

Nang sudt lua (gambudi

Hinh 2: Biéu dd trong luong hét (gam/bugi) ¢ ciic nghiém thire ching vi khuin khic nhau
twong img véi timg mic bén phin dam héa hoc (25%N, 50%N va 75%N)
Ghi chu:
NTO: Nghiém thirc déi chiing dm, khong ching vt khudn va khong bo sung N
NT100: Nghiém thiix: dbi chung duromg, khong chiing vi khucin nhung c6 bén 100%N
NT1-2, NT2-2 va NT3-2: lin lugt ching BT! (1), BT2 (2) va chung phdi hop BTI va BT(3): déu bon 25% 2)
NT1-3, NT2-3 va NT3-3: lan ot ching BT! (1), BT2 (2) va chung phdi hop BT! va BT(3); déu bon 50% (3)
NTI~4, NT2-J va NT3~4: ldn lugt ching BT! (1), BT2 (2) va ching phdi hop BT va BT(3); déu bén 75% (4)
Cic 56 cé cing ky tur theo sau thi khac biét khong y nghia ¢ mire 1%
O mic bén 25 %N, nghiém thac chiing BT1 dat 3,23g/budi, nghiém thic ching _
BT2 dat 3,45g/budi, nghiém thirc chung phoi hop gita BT1 va BT?2 dat 4,30 g/bugi
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va khdc biét ¢6 y nghia so véi 2 nghiém thirc con lai. Do d6, khi chung phéi hop
gitta BT1 va BT2 s€& c6 hiéu qua cao hon chiing riéng 1¢ BT1 hodc BT2.

3 mic bén 50%N, nghiém thac chung BT dat 4,34g/budi, nghiém thirc ching
BT2 dat 4,58g/budi, nghiém thic ching phéi hop gita BTl va BT2 dat
5,44g/budi. Nhu vay, nghiém thirc chiing phoi hop gita BT1 va BT2 sé co hiéu
qua cao hon.18,8% hoac 25,3% so v&i nghiém thirc ching néng 1é¢ BT hodc BT2,
khéc biét c6 y nghia.

3 mitc bén 75%N, nghiém thuc ching BT1 dat 4,55g/budi, nghiém thac chung
BT2 dat 4,69g/budi, nghiém thuc chung phéi hop gitta BTl va BT2 dat
4,80g/budi, déu cao hon gid tri cia doi chimg duong (NT100: khéng vi khudn,
100%N) lan luot 14 3,5%, 6,8% va 9,9%.

Tém lai, ¢ timg mifc bon dam hoa hoc khac nhau thi nghiém thirc ching phéi hop
giita BT1 va BT2 déu hiéu qua hon so v6i cac highiém thirc chung riéng 1€ BT
hoac BT2. ' -

COTNE

FRCIEI T S T BB S e ki

5 AT

Hinh 3: Béng lia ciia mét chiu (A) va cic chiu lia dwge 28 ngay sau khi gieo (B) twong img
véi cic nghiém thdc
Ghi chii:
NTO: déi chimg dm, 0 vi khudn, 0%N;
NT100: déi chimg diwomg, 0 vi khudn, 100%N
NT3-1. NT3-2, NT3-3 va NT34: chiing phdi hop BT! va BT2, ldn lwgt bon 09GN, 25%N. S0%N va 759N
NT2-1, NT2-2, NT2-3 va NT2-4: cdc nghiém thirc ching BT, lén lwot bon 0%N, 25%nN, 50%N va 75%N

4 KET LUAN VA PE NGHI
4.1 Két luin

Chung riéng 1é Pseudomonas sp. BT1 hoédc Pseudomonas sp. BT2 cho cdy lua cao
san OM2517 tréng trong chau da thay thé dugc dén 50%N.

Chung phéi hop gitra Pseudomonas sp. BT1 va Pseudomonas sp. BT2 cho cdy laa
cao sin OM2517 tréng trong chiu c6 kha nang thay thé dén 75%N (chi can bén
25%N). Trong truong hop thay thé 50%N (chi bén 50%N) thi ning suét lda trong
chéu c6 thé ting Ién 23,9% so véi déi chimg duong.
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4.2 D& nghi

Tiép tuc tién hanh thi nghiém ching Pseudomonas sp- BT1 va Pseudomonas sp.
BT2 cho cdy la cao san trong ngoai dong, vGi cdc mirc d§ gidm bén phan dam tir
25%N dén 50%N. Trong trudhg hop phéi tron gita Pseudomonas sp. BT1 va
Pseudomonas sp. BT2 dé chiing cho cy lta thi c6 thé thi nghidm tiét giam 50%N
dén 75%N.
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