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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
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ABSTRACT

Pseudomonas sp. BT1 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.
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Title: Determining the extent of chemical fertilizers instead of the Pseudomonas sp.
BT1 and BT2 with high yield rice plants grown in pots

TOM TAT

Titng chiing vi khudn Pseudomonas sp. BT1 hodc Pseudomonas sp. BT2 c6 kha ndng thay
thé tir 25-50%N khi ching cho cdy liia cao san trong trong chdu, anh hwéng cé y nghia
dén sé chéi va trong luwong hot lua thu hoach theo ting budi lua so voi déi chitng. Cac
nghiém thirc phéi tron giita hai chiing vi khudn c6 hiéu qud hon so véi cac nghiém thirc
riéng 1é timg ching vi khudn, thay thé duoc 50-75%N.

Tir khoa: 16S rDNA, Burkholderia, co dinh dam, ¥é liia, Pseudomonas

1 MO DAU

Loai Pseudomonas stutzeri dugc xac dinh kha nang ¢ dinh dam tr 1au (Krotzsky
and Werner, 1987). Vao ndm 1983, nong dan Trung Qudc da st dung loai vi khuin
Alcagenes faecalis A15 c¢b dinh dam cho cdy lua cao san. Pén nam 1999 thi
Alcagenes faecalis A15 dugc cac nha khoa hoc Bi phan loai chinh xac dua trén bd
genome cua no6 1a Pseudomonas stutzeri (Vermeiren et al., 1999), thé nhung cac
loai thudc giéng Pseudomonas c6 kha nang ¢b dinh dam di dugce xac dinh tir
nhting ndm 1994 (Chan et al., 1994). C6 dinh dam sinh hoc trén lta lam tang dam
tong sd 1én 20-25% (Débereiner, 1992). Theo thi nghiém cua Cao Ngoc Diép
(2005), khi tu6i dich vi khuén Pseudomonas sp. 1€n lua cao san tréng trén dat phu
sa & Can Tho di gitp ting ning suit lta 1én 20-37%. Ngoai ra, mot so chiing
Pseudomonas sp. duoc phan lap tir dat vung ré lua cling da dugc xac dinh c6 kha
ning ¢ dinh dam va giup ting ning sudt lua (Nguyén Ngoc Diing et al., 2000;
Ngo6 Thanh Phong et al., 2011)

Cay lua can nhiéu chat dinh dudng khac nhau, trong d6, chit dam la nguon dinh
dudng hang du. Tuy nhién, khi bon phan dam hoa hoc cho rudng Ita, chi c6 khoang
50-60% luong dam bon vao trong déat duoc cay laa hap thu (V6 Minh Kha, 2003). Do
do, su lam dung phan dam hoa hoc s€ dan dén nhitng héu qua nhu thay doi 1y, hoa

! Khoa Khoa Hoc Tu Nhién, Tr}I(‘mg Pai hoc Can Tho .
2Vién Nghién Ctru va Phat Trién Cong Ngh¢ Sinh Hoc, Truong Pai hoc Can Tho
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tinh cta dat (chai dat), giam do phi, mit can bang sinh thai va giy 6 nhiém moi
truong do sy that thoat nitrat. Bon qua nhiéu phan dam hoa hoc s& dan dén chi phi
cao, khong nhiing 1am 6 nhiém moi truong ma con gay ton hai dén sirc khoe va anh
huong tiéu cuc dén hé sinh thai. Viéc nghién ctru tng dung cac chung vi khuén c6
kha ning cb dinh dam hiru hiéu bon cho cay lta la g0p_ phan ‘nghién ciru nguon
dam sinh hoc, thay thé mot phan phan dam hoa hoc va can thiét cho su phat trién
ndng nghiép bén viing.

Trong ndi dung chinh cua bai bao nay, chung toi tiér} hanh thi nghiém xac dinh
mitrc d¢ thay thé phan dam hoa hoc ctia 2 ching vi khuan Pseudomonas sp. BT1 va
Pseudomonas sp. BT2 véi cay lta cao san OM2517 trong trong chau.

2 VAT LIEU VA PHUONG PHAP
2.1 Gibng lua

Gidng laa OM2517 c¢6 ngudn gdc tir t6 hop lai OM1325 va OMCS94, dugc cong
nhan gidng Qudc gia nim 2004 theo Quyét dinh s6 2182 QB/BNN-KHCN ngay
29/7/2004. Pay la giéng lua thich nghi rong, dé canh tac, phu hop véi ving Tir
giac Long Xuyén va Tay Song Hau. Gidng lta OM2517 c6 thoi gian sinh trudng
ngin (90-95 ngay), dat nang suat 5 tan/ha vao vu Hé Thu vag tan/ha vao vu Pong
Xuan (Nguyen Thi Lang va Bui Chi Btu, 2008). Liaa glong OM2517 duogc xu ly
cho nay mam va chung vi khuén 3 gid truée khi gieo (d6i voi cac nghiém thire co
ching vi khuan).

2.2 Cic chiing vi khuén c6 dinh dam véi cay lua

Chung vi khuan Pseudomonas sp. BT1 va BT2 dugc phén lap tir dat vang ré laa &
Bén Tre (dya trén moi truong ddc chung Pseudomonas isolation agar - Difco), déu
phat trién t6t trén moi truong Burk 1ong khong dam va déu thé hién hoat tinh cua
nitrogenase thong qua kha nang khir acetylen (Ngd Thanh Phong et al., 2011). Hai
chiing vi khuan nay d4 dugc trich DNA va giai trinh tu dva trén san pham PCR (Ngo
Thanh Phong et al., 2011) khi dung cép mdi FGPS4-281bis va FGPS1509’ dic hiéu
cho doan 16S rDNA (Mirza et al., 2006). Ching vi khuan BT1 c¢6 mirc do twong
dong 98% voi Pseudomonas sp. R-41389 16S tRNA va Pseudomonas
nitroreducens PS-2 16S rRNA, ching BT2 c6 muc do twong dong 99% voi
Pseudomonas sp. saju-pthiml 16S rRNA trong ngin hang dir liéu NCBI (Ngo
Thanh Phong et al., 2011).

2.3 Nhan mat sb vi sinh vat

Hai chung vi khuan Pseudomonas sp. BT1 va Pseudomonas sp. BT2 dugc nudi
cay, luu trir trén moi truong Pseudomonas isolation Agar (Difco) (Mirza et al.,
2006), nhan mat s trong moi trudng Burk 16ng khong dam (Park et al., 2005) va
dém nhanh mat s vi khuan bang buong dém Hirschmann-EM (Ngé Thanh Phong
etal.,2011).

2.4 Panh gia mirc dd thay thé phian dam héa hoc ciia 2 chiing vi khuén

Ap dung cong thire bon phén cho cdy loa theo khuyén cao ctia Trung tim khuyén
néng Can Tho: 90kgN-30kgP,05-30kgK,0/ha, chia 1a 3 dot (7-10, 18-20, 38-42
ngay sau khi gieo sa). Tir d6 tinh todn lugng phan dam cho nhiing nghiém thuc
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khac nhau (0%N, 25%N, 50%N va 75%N), trong khi d6 thi luong phén lan va Kali
déu dugc bon 100% nhu nhau doi voi tat ca cac nghiém thirc. Thi nghiém duoc 1ap
lai 3 1an v&i cac nghiém thirc khac nhau (Bang 1).

S6 lugng chdi/budi laa duge ghi nhan trong qua trinh phat trién cua cay laa trong
chdu. Khi laa chin, tién hanh thu hoach, phoi kho, loai bo hot [ua 1€p va can trong
luong kho cua hot lta chic tuong tng vaéi tung budi lta trong chau. Sau do, so
sanh trong lwong hot laa/budi cua timg nghiém thirc véi ddi ching duong dé danh
gia murc do thay thé phan dam hoa hoc cua cac ching vi khuén.

Biang 1: C4c nghiém thirc dwge bd tri thi nghiém véi ciy lia OM2517 trdng trong chiu

STT Nghiém thirc S6 pl dung dich Pseudomonas sp. BT1hoic %N % (P,Osva

(NT) BT2 chiing cho 1g lia giéng (d3 ndy mam) K;0)
1 NT-0* 0 0 100
2 NT1-1 50ul - BT1 0 100
3 NTI1-2 50ul - BT1 25 100
4 NT1-3 50ul-BT1 50 100
5 NT1-4 50ul—BT1 75 100
6 NT2-1 50ul —BT2 0 100
7 NT2-2 50ul —BT2 25 100
8 NT2-3 50ul —BT2 50 100
9 NT2-4 50ul —BT2 75 100
10 NT3-1 25ul —BT1 va 25ul — BT2 0 100
11 NT3-2 25ul — BT1 va 25ul — BT2 25 100
12 NT3-3 25ul —BT1 va 25ul — BT2 50 100
13 NT3-4 25ul — BT1 va 25ul — BT2 75 100
14 NTI100** 0 100 100

Ghi chit: M&i lan lap lai la 1 chdu chira 1 4kg dat, c6 3 bugi lia dwoc phdt trién tir 3 hét liia glong (c6 hodc khong
chiing vi khudn). C6 14 nghiém thirc, moi nghiém thirc dwgc Iqp lai 3 lan nén c6 42 chdu dwoc bé tri thi nghiém.

* doi chimg dam

** d6i chitng dirong

3 KET QUA VA THAO LUAN

3.1 Nhan mit s6 vi khuin

Str dung mdi truong Burk 16ng khong dam dé nhan mét s6 riéng 1¢ ddi véi cac
chung vi khuan Pseudomonas sp. BTl va Pseudomonas sp. BT2 (lac 200
vong/phut). Sau 3 - 4 ngay nudi cdy thi mat s6 vi khuan thuong dat trén 10% té
bao/ml. Diéu chinh mat s6 vi khuan vé 10° t& bao/ml rdi tién hanh chung cho hot

laa gidng dd nay mam (50pl dich vi khuan/g hot lua gidng), tron déu va dé 3 gio
trudce khi gieo sa.
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3.2 Anh huéng cia Pseudomonas sp. BT1 va BT2 I1én s6 lwong chdi/budi ltia
Két qua bang 2 cho thdy cac nghiém thirc bon 50%N dong thoi cé ching vi khuan
BT1 (NT1-3), BT2 (NT2-3) va BT1+BT2 (NT3-3) déu c6 s chdi/budi cao va
khac biét khong co ¥ nghia so véi ddi ching duong (NT100, bon 100%N). Diéu
nay cho thdy cac dong vi khuan BT1, BT2 va hdn hop BT1+BT2 c6 hiéu qua
tuong dwong véi sy anh huéng ctia 50%N 1én s6 chdi hitu hidu ctia budi lua.

Bang 2: S6 chdi/budi (s6 chdi nhiéu nhit) va sé chdi hiru hiéu/budi (s6 chdi c6 mang bong

laa)
STT Nghiém thirc Chiing vi khuén va %N S6 chdéi/budi  S6 chdi hiru
(NT) hiéu/budi

1 NTO Khéng chiing vi khuan va 0%N 2,66° 2,33¢

2 NT1-1 BT1 va 0%N 3,66™ 2,67
3 NTI-2 BTI va 25%N 4,00 3,66™
4 NT1-3 BT1 va 50%N 5,66 467"
5 NT1-4 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% 4,33%®
10 NT3-1 BT1, BT2 va 0%N 3,66™ 3,33%¢
11 NT3-2 BT, BT2 va 25%N 4,00% 4,00
12 NT3-3 BT1, BT2 va 50%N 4,33 5,00°

13 NT3-4 BT, BT2 va 75%N 4,50° 3,67
14 NT100 Khong ching vi khudn, 100%N 4,00° 3,67

Ghi chii: Cdc 56 c6 cing ky tir theo sau thi khac biét khong ¥ nghia ¢ mire 1%

3.3 Anh huéng cia Pseudomonas sp. BT1 va BT2 Ién trong lwong kho hot
laa/budi

3.3.1 So sanh véi doi chitng am
O cac nghiém thire 0%N, nghiém thic ¢6 chung BT1 (NT1-1), nghiém thirc chung
BT2 (NT2-1) va nghiém thirc chung phéi hop BT1 va BT2 (NT3-1) cho trong
lugng hot lua/budi cao hon déi chimg &m (NTO: khong chung vi khuén va 0%N) tur
19,5 — 62,1%, trong d6 hi€¢u qua nhat la sy tdc dong phodi hop gitra 2 ching BT1 va
BT2 (tang 62,1% trong luong hot/budi laa).
3.3.2 So sanh cdc nghiém thirc ching BTI véi doi chimg dwong
NTI-1 (0%N, BT1) va NT1-2 (25%N, BT1) c6 trong luong hot/budi lua thip hon
47,2% va 26,4% va khac biét c6 y nghia so v6i doi ching duong (NT100: khong
chung vi khuan, bén 100%N). Nhu vay, chung BT1 khong thé thay 75% phan dam
hoa hoc.
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O mirc d6 bon 50%N (NT3-1) va 75%N (NT4-1), cac nghiém thirc chung BT1 ¢
trong lugng hot/budi la twrong duong va khac biét khong cé ¥ nghia so voi ddi
chung duong (mtc <5%). Nhu vay, khi ching BT1 cho cay lua cao san OM2517
trdng trong chéu c6 thé thay thé 25-50%N.
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Hinh 1: Biéu dé trong lwong ht hia (gam/budi) & cic nghiém thire

Ghi chu:

NTO: Nghiém thirc doi chitng am, khong ching vi khudn va khéng b6 sung N

NT100: Nghiém thitc déi chimg duwong, khéng chiing vi khuan nhung cé bon 100%N

NTI-1, NTI-2, NTI-3 va NT1-4: déu ching 50u BTI (1); bon ldn heot 0%N, 25%N, 50%N va 75%N

NT2-1, NT2-2, NT2-3 v NT2-4: déu ching 50ul BT2 (2); bén ldn legt 0%N, 25%N, S0%N va 75%N

NT3-1, NT3-2, NT3-3 va NT3-4: 250 BTI va 25l BT2 (3); bon ldn luwgt 0%N, 25%N, 50%N va 75%N

CV (%) = 8,84; LSD0.01 = 0,806
3.3.3 So sanh cdc nghiém thire ching BT2 véi doi ching dwong
NT2-1 (0%N, BT2) va NT2-2 (25%N, BT2) c6 trong lugng hot/budi liia thap hon
54% va 21,8% va khac biét co y nghia so voi dbi chimg duong (NT100: khong
chung vi khuan, bon 100%N).
O mirc d6 bon 50%N, nghiém thitc NT2-3 c6 trong lugng hot/budi lha twong
duong va khac biét khong ¢ y nghia so véi dbi chimg dwong (mirc <5%). G mirc
dd bon 75%N, nghiém thitc NT2-4 c6 trong lugng hot/budi lua cao hon 6,8% so
v6i d6i ching dwong, Nhu vay, khi chung BT2 cho cdy lta cao san OM2517 trong
trong chau c6 thé tiét giam duoc 25-50%N. Néu ¢ mirc tiét giam 25%N (NT2-4:
75%N va BT2) thi c6 kha ning lam cho ning suit ting 6,8% so vo&i dobi
ching duong.

3.3.4 So sanh cdc nghiém thire ching phoi hop BT va BT2 véi doi chitng dirong

NT3-1 (0%N, BT1 va BT2) c6 trong lwong hot/budi laa thép hon 37,8% va khac
biét co6 y nghia so véi ddi ching duong (NT100: khong chung vi khudn, bon
100%N). Nhu vay, ching phéi hop giita BT1 va BT2 khong thé thay thé hoan toan
phan dam hoéa hoc.
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NT3-2 (25%N, BT1 va BT2) c6 trong luvgng hot/budi lua la 4,30g, khac biét khong
¢6 ¥ nghia véi ddi ching duong (NT100 — 4,39g). Nhu vay, khi ching phbi hop
giita BT1 va BT2 cho céy Ia thi c6 kha ning tiét giam dugc 75% phan dam hoa
hoc ma ning suit van trong duong véi dbi ching dwong.

O mtrc d bon 50%N (NT3-3) va 75%N (NT3-4), cic nghiém thirc ching phéi hop
gitra BT1 va BT2 cho céy laa déu co trong lwong hot/budi ting cao hon so véi doi
chimg duong 1an luot 14 23,9% va 9,3%, khac biét c6 y nghia. Diéu nay cho thiy
khi phdi tron gitra BT1 va BT2 d ching cho cdy lua thi nghiém thirc bon 50%N
lai cho nang suat cao hon bén 75%N. Do d6, c6 thé giai thich rang & muc bon
50%N thi su phdi hop giita 2 ching BT1 va BT2 hoat dong hiru hiéu hon & mirc
bon dam 75%N (khi néng dd dam cao c6 thé e ché mot phz‘in hoat dong cua vi
khuén ¢ dinh dam).

Nhu véy, khi chung ph01 hop BT1 va BT2 cho céy lua cao sain OM2517 trong
trong chau c6 thé tiét giam dugce 25-75%N. Trong d6, ¢ mirc tiét giam 50%N
(NT3-3: 50%N, BT1 va BT2) thi hitu hiéu nhat (c6 kha ning lam cho ning suét

tang 23,9% so voi d6i chung duong). Nghiém thire NT3-3 cling 1a nghiém thuc
cho gia tri vé s6 chdi hitu hidu cao nhat.

3.3.5 So sanh hiéu qua giita cdc nghiém thire ching vi khudn ¢ dinh dam
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Hinh 2: Biéu dd trong luwgng hot (gam/budi) & cic nghiém thirc chiing vi khuén khac nhau
twong wng véi trng mirc bon phan dam héa hoc (25%N, 50%N va 75%N)

Ghi chii:

NTO: Nghiém thirc ddi ching dm, khdng chiing vi khudn va khéng bé sung N

NT100: Nghiém thikc doi chimg diong, khong ching vi khudn nhung cé bén 100%N

NTI1-2, NT2-2 v NT3-2: lan lwpt ching BTI (1), BT2 (2) va ching phdi hop BTI va BT(3); déu bon 25% (2)

NTI-3, NT2-3 va NT3-3: lan luot ching BT1 (1), BT2 (2) va ching phdi hop BT1 va BT(3); déu bon 50% (3)

NT1-4, NT2-4 vi NT3-4: lan lept ching BTI (1), BT2 (2) va ching phdi hop BTI va BT(3); déu bon 75% (4)

Cic 56 ¢6 cing ky tw theo sau thi khéc biét khéng y nghia 6 mirc 1%
O muc bon 25%N, nghiém thirc chung BT1 dat 3,23g/budi, nghi€ém thic ching
BT2 dat 3,43g/budi, nghiém thirc chung phdi hop giita BT1 va BT2 dat 4,30g/budi
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va khac biét c6 ¥ nghia so voi 2 nghiém thirc con lai. Do d6, khi chung phdi hop
gitta BT1 va BT2 s€ ¢6 hiéu qua cao hon chung riéng 1¢ BT1 hoac BT2.

O muc bon 50%N, nghiém thirc ching BT1 dat 4,34g/budi, nghiém thirc chung
BT2 dat 4,58g/budi, nghiém thic chung phéi hop gitta BT1 va BT2 dat
5,44g/budi. Nhu vy, nghiém thirc ching phdi hop giita BT1 va BT2 s& c6 hiéu
qua cao hon 18,8% hodc 25,3% so véi nghiém thiic chung riéng 1¢ BT1 hoédc BT2,
khac biét c6 v nghia.

O mirc bon 75%N, nghiém thirc ching BT1 dat 4,55g/budi, nghiém thirc ching
BT2 dat 4,69g/budi, nghiém thic chung phdi hop gira BT1 va BT2 dat
4,80g/budi, déu cao hon gia tri cua ddi chimg duong (NT100: khéng vi khuan,
100%N) lan luot 13 3,5%, 6,8% va 9,9%.

Tom lai, & tirng murc bon dam hoa hoc khac nhau thi nghiém thirc ching phdi hop
gitta BT1 va BT2 déu hiéu qua hon so véi cac nghiém thirc chung riéng 1¢ BT1
hoac BT2.

: ,- '-a.-‘.- 3
Hinh 3: Bong lua ciia mét chiu (A) va cac chau lia dugc 28 ngay sau khi gieo (B) twong trng
vo6i cac nghiém thire

Ghi chii:
NTO: d6i chieng am, 0 vi khudn, 0%N;

NT100: déi chitng diong, 0 vi khudn, 100%N

NT3-1, NT3-2, NT3-3 va NT3-4: ching phoi hop BTI va BT2, lan liwgt bén 0%N, 25%N, 50%N va 75%N
NT2-1, NT2-2, NT2-3 va NT2-4: cdc nghiém thirc ching BT1, lan legt bon 0%N, 25%N, 50%N va 75%N

4 KET LUAN VA PE NGHI
4.1 Két luan

Chung riéng lé Pseudomonas sp. BT1 hodc Pseudomonas sp. BT2 cho cay lua cao
san OM2517 trong trong chau da thay the dugc dén 50%N.

Chung phdi hop gitta Pseudomonas sp. BT1 va Pseudomonas sp. BT2 cho cay ltia
cao san OM2517 trong trong chau co kha ning thay thé dén 75%N (chi can bon
25%N). Trong truong hop thay thé 50%N (chi bon 50%N) thi ning sut lia trong
chau c6 thé tang 1én 23,9% so voi ddi chimg duong.
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4.2 Pé nghi

Tiép tuc tién hanh thi nghiém chfmg Pseudomonas sp. BT1 va Pseudomonas sp.
BT2 cho cay lta cao san trong ngoai dong, véi cac muc d§ gidm bon phan dam tur
25%N dén 50%N. Trong truong hop phéi tron gitta Pseudomonas sp. BT1 va
Pseudomonas sp. BT2 dé ching cho cay la thi co thé thi nghiém tiét giam 50%N
dén 75%N.
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