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ANH HUONG CUA CHUNG VI KHUAN NOT RE VA
VI KHUAN pseudomonas SPP. TBEN LUA CAO SAN
TRONG TREN PAT PHU SA CAN THO

Cao Ngoc Piép
ABSTRACT

A Sinorhizobium fredii strain and Pseudomonas spp. strain were investigated to determine their
growth-promoting activities in lowland rice (Oryza sativa L.) grown in the alluvial soil of Cantho
city during two seasons (Winter-Spring 2003-2004 and Summer-Autumn 2004) in the fields. The
experiment consisted of four treatments: 100 kg N/ha without inoculation, rhizobial inoculation
(100 kg/ha rhizobial-peat inoculant) with 30 kg N/ha, pseudomonad fermentation liquid (200
litre/ha) with 30 kg N/ha and control without inorganic fertilizer, inoculation. Yield component
and grain yield were determined at maturity. Inoculation with rhizobial and pseudomonad
inoculants increased plant height, paniciles, seed/panicle, 1000-seed weight and reduced no-seed
ratio. Application of Sinorhizobium fredii and Pseudomonas spp. enhanced grain yield by 25.38
to 29.38% and 20.36 to 37.02%, respectively. Inoculation also saved amount of N in rice with 70
kg N/ha. Protein content in seed of inoculated rice did not differ with non-inoculated rice
applying 100 kg N/ha significantly. The results indicate that certain strains of rhizobia and
pseudomonads can promote growth and yield of high-yielding rice.
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TOM TAT

M¢t dong vi khudn nét vé lén nhanh (Sinorhizobium fredii) va mét dong vi khudn Pseudomonas
spp. cting dwoc nghién ciru sy tac dong tich cuc trén lia cao san (Oryza sativa L., giong MTL-
250) trong trén ddt phit sa Can Tho trong 2 vy lién tiép (Péng Xudn 2003-2004 va Hé Thu 2004).
Thi nghi¢m gom 4 nghiém thirc: boén 100 kg N/ha va khong chung phdn vi sinh vdt, chung vi
khudn not ré (100 kg/ha) + 30 kg N/ha, twdi dung dich 1én men vi khudn Pseudomonas spp (200
lit/ha) + 30 kg N/ha va doi chimg (khong bon phén héa hoc hay sinh hoc). Chung vi khudn not ré
va vi khudn pseudomonad gia tang chiéu cao _cay, s6 gze/m $6 hot chdc/gié, trong lwong 1 000
hét va giam % sé hét 1ép. Bon vi khudn nét vé va vi khuan Pseudomonas spp gia tang nang sudt
tir 25,38% dén 29,38% va tir 20,36% dén 37,02% so véi doi chung, theo thur tu; tiét kiém dwoc 70
kg N/ha dong thoi ham Zu'ong protein trong hot gao chung vi khudn khong khac biét voi ham
lwong protem trong hot gao co bon 100 kg N/ha, voi ket qua nay cho thdy cdc dong vi khudn hitu
hiéu c6 thé kich thich sw phdt trién va gia tang nang sudt hia cao san.

Tir khéa: lta cao sin, vi khudn not vé, Pseudomonas spp., ning suét, ham liegng protein trong gao

1 PAT VAN PE

Theo thong ké cua Vién Lua Gao Quoc té trong nim 1996 cho blet khoang 2,4 ti nguoi
trén thé gioi sir dung gao la ngudn lwong thuc chinh va dan sé khong ngung tang Ién
chinh 1a ap lyc dén sy gia tang gao. Sir dung phan dam hoa hoc qua nhiéu sé& lam gia ting
lugng nitrat trong nudc ngdm (Shrestha va Ladha, 1998), hon ntra gid phan dam hoa hoc
khong ngimg gia ting theo gia dau tho trén thé gidi nhung hiéu qua sir dung lai thip
(<50%)(Biswas et al, 2000). Str dung phan xanh, phan chudng, phan hiru co... cho cay lta
cao san chi gi6i han trong diéu kién t6i wu nhung gia thanh lai cao do phai van chuyén
mot khéi lwong 16n tir noi san xudt dén dong ruéng. Tuy nhién, c6 hai phuong cach dé giai

1 Vién Nghién Ctru Phat Trién Cong Nghé Sinh Hoc.
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quyét van dé nay, mdt 1a, cac nha khoa hoc phai tao ra mot cay lua cé thé tu ¢ dinh dam
(Ladha va Reddy, 1995), cach nay phai doi hoi thoi gian va tién cua dé nghién ctu tap
trung. Hai 13, 1am sao phai cai thién dét trong lia dé c6 nhiéu nito hon (Ladha et al, 1998)
va phuong cach nay co tinh kha thi hon bang cach sir dung cac vi khuan ving ré kich
thich su tang truong (Plant Growth-Promoting Rhizobacteria [PGPR]).

Chung vi khuan ndt r& (rhizobia) trén hot dau da va dang dugc nghién ctru nhiéu va co
nhitng két qua tich cuc nhung lai it ¢6 thong tin nao dé cap dén vai trd vi khuan nét ré
trén cay khong l1a ho dau (Biswas et al, 2000). Trong tu nhién, vi khuan nédt r& khong tao
not re that trén ré cdy Hoa ban nhung chung lai truc tiép giup cdy khong 1 ho dau phat
trién t6t (Hoflich et al, 1995; Chabot et al, 1996; Noel et al, 1996; Yanni et al, 1997).
Gan day, nhitng thi nghiém cta Biswas et al (2000a), Biswas et al (2000b) va Peng et al
(2002) cho thiy tinh tich cuc ciia vi khuan nét ré trén cay lua cao san. Sir dung vi khuan
Pseudomonas spp., mdt trong nhimg nhém vi khuan ving ré, dé hoa tan 1an kho tan va
téng hop IAA trong hdn hop phan sinh hoc da ching c¢6 hiéu qua tich cuc trén Pau nanh
& huyén Lai Vung (Nguyén Hiru Hiép va Cao Ngoc Diép, 2004) va Pau nanh va bap lai &
huyén Tan Hiép (Nguyén vin Pugc va Cao Ngoc Diép, 2004). Muc dich thi nghiém nay
la danh gia anh huong cua vi khuan ndt r& va vi khuan Pseudomonas spp. trén sy phat
trién va nang suat lta cao san (MTL-250) trong trén dat phu sa Can Tho trong 2 vy Dong
Xuén 2003 - 2004 va He Thu 2004.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Vatliéu thi nghiém

Thi nghiém dugc thuc hién tai 16 A8, khu Nong trai thuc nghiém cua Truong Pai hoc Can
tho trong sudt 2 vu [Pong Xuan 2003-2004 va Hé Thu 2004]; dic tinh dat thi nghiém nhu
sau: pH(nudc)= 5,79, N tong s6= 0,182%, P dé tiéu= 4,3 mg P20s/100 g dét, K trao doi
=4,12 meq/100 g dat, chat hiru co=4,31%.

Gidng laa MTL-250 (IR68077-64-2-2-2-2) dugc sir dung trong thi nghiém co thoi gian
sinh truong tr 95 - 97 ngay, chiéu cao cay tir 85 - 90 cm, trong lugng 1000 hot tir 24 -
26g va nang suat tir 5 - 7 tin/ha; gao c6 thom nhe, giéng nay thich nghi voi dat phu sa hay
phen nhe, nghéo dinh dudng (B6 mén Nghién ciu va Phat trién Tai Nguyén ciy trong,
Vién hé thong Canh tac, Truong Dai hoc Can Tho, 2004).

Vi khuan nét ré (Sinorhizobium fredii) dong VNO082 phan lap tir nét ré Pau nanh trong &
thi x4 Cao Lanh, Pong Thap (Nguyén Ngoc Pang, 2004); vi khuan Pseudomonas spp.
dong CT1 phan 1ap tir dt vang ré Pau nanh & Nong trai, dong vi khuan nay hoa tan 1an
cao (Pang Huynh Mai va Cao Ngoc Diép, 2002), va tong hop IAA kha (12,2 pg
IAA/mI)(Lé Kim Sau, 2005).

2.2 Phuwong phap nghién ciru

Vi khuan nét r& dong VN082 duoc nudi trong 150 ml méi truong Yeast Extract Mannitol
(Somasagaran va Hoben, 1995) trong cac binh tam giac 250 mL dat trén may lic xoay
ving trong 48 gid & nhiét do phong va dat mat s6 > 10° t& bao/ml, tron v6i than bun U
Minh tiét trung nhiét udt trong 1 gid dé c6 phéan sinh hoc c6 chat don ¢ 4m d6 50%. Vi
khuan Pseudomonas spp. nudi trong méi truong sucroz 10% véi 1% apatit (Whitelaw et
al, 1999) trong diéu kién 1én men binh thuong & nhiét dd phong trong 7 ngay, mat sd dat
> 107 té bao/ml v6i 54 pg/ml PO4 va 7,2 pg/ml TAA va st dung dich 1én men dé ding
trong thi nghiém.
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Hot Ita giéng nguyén chung dugc cung cp tir Vién Hé théng Canh téc, Truong Dai hoc
Can Tho, ngdm trong nudc sach qua dém, gieo trén nwong ma kho va l4p bang tro trdu
am. Nuong ma duogc tudi bang thing tudi 2 1an/ngay va bd sung 20 g uré/m2 nwong ma,
ma 16 ngay tudi duoc nhd va cay 2 tép/budi ¢ mat do 20 x15 cm.

Thi nghiém duoc bd tri theo thé thire khdi ngdu nhién hoan toan véi 4 1an lap lai gdm co 4
nghiém thirc: Ddi ching (khéng bon phan sinh hoc hay hoa hoc), bon 100 kg N/ha khong
boén phan sinh hoc, bon 200 kg/ha phan sinh hoc chira dong VNO082 vao 1 ngay sau khi
cdy va 30 kg N/ha va tu6i dich 1én men vi khuan Pseudomonas spp. dong CT1 & ndng do
500 lit/ha vao 10 va 35 NSKC va 30 kg N/ha. Phan dam dugc chia lam 2 bon: 10 va 40
ngay sau khi cay, khdng bon phan 1an va kali hoa hoc. Thi nghiém lam cé tay 2 dot: 20 va
40 ngay sau khi ciy va bao vé thuc vat theo khuyén cao IPM.

Thanh phan nang suat dugc do vao luc l}ia chin 80%, thu 4 m? dé tinh nang spét thuc té;
gao dugc phan tich ham lugng protein bang phuong phap micro-kjeldahl(h¢ so 5,8). Hi¢u
qua str dung N néng hoc (A ANUE = Agronomic N-use efficiency) theo cong thirc sau:

AANUE (g N/g gao) = Nang suat ltia ¢ 16 bon phan N — Nang suat 16 khdng bon phan
N/lugng N bén & moi 16

3 KET QUA VA THAO LUAN

Tu bang 1 cho thiy bén phan dam hoa hoc va bon phan sinh hoc gia tang chiéu cao, s6
gié/bong, chiéu dai gié¢ va sb hot chic/gié. Bon nhiéu phan dam hoa hoc (100 kg N/ha)
hay khdng bon phan lam tang sO hot 1ép trong khi d6 bon phén sinh hoc chira vi khuan ndt
ré, ddc biét tudi dich 1én men vi khuan Pseudomonas spp. giam sé hot 1ép va tang trong
luwgng 1000 hot trong vu Pong Xuan 2003 - 2004.

Bing 1: Hi¢u qua cia phan dam héa hoc, phan sinh hoc (vi Khuén nét réz vi khuin ,Pseudomongs
spp.) trén thanh phan nang suat lia cao san (giong MTL-250) trong trén dat phu sa Can tho
vu Pong Xuan 2003 — 2004

Chiéucao S gié  Chiéu dai SO hot chac Tilé hot  Trong luong

Nghiém thirc cay /bbng gié /bbng Iép 1000 hot
, (cm) (cm) (%) (¢))

Péi chimg 91,41 8,70 2487 97,62 36,69 25,75

100 kg N/ha 100,78 12,90 26,50 102,72 38,40 25,85

Vi khuén ndt ré 97,25 11,30 26,00 100,60 30,50 26,91

Vi khuin Pseudomonas 97,60 12,45 26,87 118,62 25,19 27,74
LSD 5% 2,43 1,37 1,81 7,83 2,72 1,15
C.V% 1,57% 754%  4,35%  4,66% 5,2% 2,71%

Bén phan sinh hoc vé6i vi khudn ndt ré hay tudi dich 1én men vi khuén Pseudomonas spp.
bd sung 30 kg N/ha cho ning suét laa khong khéac biét véi lta bon 100 kg N/ha. Bén vi
khuan nét ré ting 29,38% va tudi dich 1én men vi khuan Pseudomonas spp. tang 37,62%
nang sut so voi 16 khong bon phan (dbi chimg) trong khi d6 béon 100 kg N/ha chi ting
31,66% (bang 2), bon phan dam héa hoc gia tang ham lugng protein trong hdt gao so voi
dbi chung, tuy nhién tong lugng protein trong hot gao/ha cao nhat & nghiém thirc tudi
dich 1én men vi khuan Pseudomonas spp.

Trong vu he Thu 2004, hiéu qua bon phan sinh hoc anh huong tich cyc trén thanh phan
nang suat lia MTL-250 trong d6 phén sinh hoc giam s6 hot 1ép va tang trong lugng 1000
hot (bang 3). Trong vu nay, ning suét laa chi bing phén ntra vu Bong Xuan nhung hiéu
qué cua bén phéan sinh hoc vai vi khuan ndt r& va vi khuan Pseudomonas spp. van cho két
qua tich cuc trong d6 nghiém thirc bon 100 kg N/ha cho ning suit laa hot cao nhat va



Tap chi Nghién ciru Khoa hoc 2005:3 1-7 Truong Pai hoc Can Tho

tang 30,46% so v&i ddi ching, bén phan vi khuén ndt ré ting 25,38% va tudi dich vi
khuan Pseudomonas spp. ting 20,36% (bang 4) va hiéu qua ctia bon phan sinh hoc trén
ham luong protein twong tu nhu vu Pong Xuan nhung do ning suit laa vu Hé Thu thap
nén tong luong protein chi con phan nira.

Bang 2: Hi€u qua cia phian dam héa hoc va phén sinh hoc (vi khuin nét ré, vi khuin Pseudomonas
spp.) trén ning suat lia cao san (giong MTL-250) va ham lugng protein trong hot gao

Ning sudt lda Ti 18 gia ting Nang sudt ~ Ham luong  Tong luong

Nghiém thuc (kg/ha) (%) gao (81%)  protein protein/ha
(kg/ha) (%) (kg/ha)*
D6i chimg 5037 0 4080 7,145 291,516
100 kg N/ha 6632 31,66 5372 8,268 444,156
Vi khuén nbt ré 6517 29,38 5279 7,886 416,302
Vi khuan Pseudomonas 6932 37,62 5615 8,109 455,320
LSD 5% 315 0,309
C.V% 3,14% 2,46%

* Nang sudt gao x ham luong protein trong gao

Bing 3: Hi¢u qua caa phan dam héa hoc, phan sinh hoc (vi khuén nét ré,‘ vi khuén ,Pseudomong:\s
spp.) trén thanh phan nang suat laa cao san (giong MTL-250) trong trén dat phu sa Can Tho

vu Heé Thu 2004
chiéu cao s6 gié  chiéu dai sb hot chic ti 16 hot1ép  Trong lwong
Nghiém thirc cay /bdng gié /bdng (%) 1000 hot
i (cm) (cm) (¢))

Dbi chimg 86,81 7,31 2357 60,62 34,03 24,72
100 kg N/ha 92,03 8,98 24,47 73,10 37,45 24,76
Vi khuan ndt ré 89,53 8,90 2397 77,37 28,47 24,47
Vi khuéan Pseudomonas 91,17 8,71 24,83 72,83 36,16 25,78

LSD 5% 3,73 1,37 0,98 10,65 5,42 0,49

C.V% 259% 10,1% 2,53%  9,42% 9,95% 1,22%

Két qua tir bang 5 cho thdy mirc do hiéu qua str dung N ndng hoc (A ANUE) khi chung vi

khuan nét ré hay tuéi dich vi khuan Pseudomonas spp. 1én men cao hon 3 1an so v&i bén

phan dam hoa hoc, diéu nay cho thiy su bd sung cac nhom vi khuan cé ich giup cho su st

dung phan N hi€u qua hon va diéu nay thé hién qua chi s6 A ANUE.

Tu khi Yanni et al (1997) phat hién su séng sot va tac dung tich cuc cua vi khuén ndt ré

Rhizobium leguminosarum bv. trifolii & trong dat va chung quanh re lta & dong bang song

Nil, Ai cap.

Bing 4: Hi¢u qua cia phan dam héa hoc va phén sinh hoc (vi khuén nét ré, vi khuin Pseudomonas
spp.) trén nang suat lia cao san (giong MTL-250) va ham lwgng protein trong hgt gao

Ning suat Itia Ti 1¢ gia ting Nang suat ~ Ham lugng  Tong luong

Nghiém thuc (kg/ha) (%) gao (81%)  protein protein/ha
(kg/ha) (%) (kg/ha)*
D6i ching 2462 0 1994 7,358 146,734
100 kg N/ha 3212 30,46 2602 8,064 209,802
Vi khuén nt ré 3087 25,38 2500 7,815 195,411
Vi khuin Pseudomonas 2962 20,36 2399 7,856 188,482
LSD 5% 478 0,294
C.V% 10,18% 2,36%

* Nang sudt gao x ham luong protein trong gao
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Bang 5: Hiéu qua ciia phan dam héa hoc va phén sinh hoc (vi khuan nét ré, vi khuian Pseudomonas
spp.) trén hi¢u qua sir dung N nong hoc (A ANUE) trén lia cao sin (giéng MTL-250)

Nghiém thirc Vu Péng Xuan Vu Hé Thu Téng2 vu Luong luagia  Kg laa/
(kg/ha) (kg/ha) (kgha) tang (kg/ha) kg N bon
D6i ching 5037 2462 7499 0
100 kg N/ha 6632 3212 9844 2345 11,725
Vi khuan nbt ré 6517 3087 9604 2105 35,081
Vi khuan Pseudomonas 6932 2962 9894 2395 39,910

C6 rat nhiéu nghién ctru nhdm 1am sang to vai trd cta vi khun nbt r& trén ré lua trbng
nhu thi nghiém cta Biswas et al (2000a) cho thiy hi¢u qua cua dong vi khuén ndt ré 1én
nhanh ciing nhu 1én chdm dén viéc gia ting nang suit lua, rom lta va dic biét gia tang
ham lugng nito trong 14 lua tir sy str dung 15N dong vi thong qua sy tich Ity nito tir sy ¢6
dinh nito sinh hoc. Ngoai ra, vi khuan nét r& con gitp cay lua hip thu nhiéu lan, kali va
sat so v6i cay khong bd sung vi khuan ndt r& dong thoi v6i nhimg thi nghiém cu thé
chimg minh cac dong vi khudn nay tong hop va phong thich nhitng chét sinh truong giup
cho cdy ma cting cap dén khi cay lta truong thanh voi nhimg hop chit IAA va ¢6 dinh
dam sinh hoc (Biswas et al, 2000b). Theo Peng et al (2002) ching vi khuan ndt ré cho
cdy laa lam gia ting 12% luong quang hop, luong sinh khéi, lwong nito trong 14 va cudi
cung 13 ning suat hot tang 16% so voi doi chung. Vi khuan Pseudomonas spp. 1a mot
trong nhitng dong vi khuan trong dat ving ré kich thich sy ting trudng thyuc vat (PGPR)
¢6 kha ning cung cip dam cb dinh sinh hoc t6i cay laa nhu 14 mot dang vi khuan song noi
sinh, vi du nhu dong Pseudomonas stutzeri A15 phan lap tu ré laa & Trung qubc va dé
nghi dua vao san Xuat phan sinh hoc
(http://www.agr.kuleuven.ac.be/dtp/cmpg/pgprb.htm). Vi khuan Pseudomonas syringae
con kha ning tong hop chat trung gian dé tao thanh IAA (Patten va Glick, 2002) va chiing
tong hop mot lwgng nho giita 10 dén 10™2 M (Patten va Glick, 1996), tuy nhién su tuyén
chon nhiing dong c6 kha néng tong hop nhidu IAA hon nhu Pseudomonas putida GR12-2
da dugc bo sung cho ciy trong nhu ca chua, canola va nhiing cay trong kinh té khac rat
hiéu qua bang cach gitip cdy con khoé¢ manh hon (Hall et al, 1996).

Két qua thi nghiém cho thay tinh tich cuc cta cac dong vi khuan nay trong viéc giam

dugc 70 kg N/ha/vu ma nang suat khong khéac biét voi laa bon 100 kg N/ha/vy, hon nira

ching con han ché sy 6 nhiém méi truong va nong dan thu lgi nhidu hon qua tinh todn
don gidn nhu sau:

~ Bo6n phan dam hoéa hoc (200 kg N/ha) sé& sir dung 434,78 kg uré/ha va phai chi hét (x
4.500 dong/kg) = 1.956.510 dong thu dugc thém 2345 kg laa hot co gia tri (x2.000
ddng/kg lta) = 4.690.000 dong, nhu vay ndéng dan sé& 14i: 2.733.490 dong (4.690.000 -
1.956.510)

~  Bon phén sinh hoc v6i vi khuan ndt 1& va bd sung 60 kg N/ha s& phai chi phi: 400 kg
phan sinh hoc x 2.000 dong/kg = 800.000 dong va 60 kg N/ha = 130,43 kg uré x
4.500 ddng/kg = 587.000 dong, tong chi phi 1a 1.387.000 dong (800.000 + 587.000)
thu dugc thém 2.105 kg lta hot trj gia 4.210.000 dong va néng dan 13i dugc 2.823.000
ddng (4.210.000 - 1.387.000)

— Boén phan sinh hoc véi vi khuan Pseudomonas va b sung 60 kg N/ha s& phai chi phi:
2.000 lit x 500 ddéng/kg = 1.000.000 dong va 60 kg N/ha = 130,43 kg uré x 4.500
dong/kg = 587.000 ddng, tong chi phi 1a 1.587.000 ddng (800.000 + 587.000) thu
dugc thém 2.395 kg laa hot tri gia 4.790.000 dong va nong dan 13 dugce 3.203.000
ddng (4.790.000 - 1.587.000)
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Qua tinh toan trén, tudi dich 1én men vi khuan Pseudomonas hiéu qua cao hon bon phan
dam hoéa hoc va vi khuan not ré vi gia thanh thap (nguyén li€u r€ tién va su 1én men don
gian) va cé thé san xuat theo tirng nong ho.

4 KET LUAN VA PE NGHI

Bon vi khuan not ré va vi khuan Pseudomonas spp. cho cdy lia cao san ting nang suat
laa, han ché sé luong phan dam héa hoc, tranh duoc sy 6 nhidm moéi truong, tiét kiém
duoc 70 kg N/ha/vu

Tudi dich 1én men vi khuan Pseudomonas spp. cho hiéu qua kinh té cao nhat do gia
thanh thap

Chon dong dong vi khuén Pseudomonas spp. tong hop IAA cao, hoa tan lan nhiéu va
dac biét c6 thé cung cap dam sinh hoc cho cdy Hoa ban
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