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ABSTRACT

Two experiments (in-pot and in field) were conducted to evaluate effects of two
endophytic bacteria strains (Azospirillum amazonense SHL70, Burkholderia
kururiensis PHL87) together with other levels of inorganic nitrogen fertilizer
on high-yielding rice (cv. Ma Lam 213) cultivated on sandy loam soil of Tuy
Hoa, Phu Yen province in Autumn-Winter 2013 and Winter-Spring 2013-2014
season-croppings. The results showed that applying endophytic bacteria and
inorganic nitrogen fertilizer increased plant height, yield components and
grain yield of high-yielding rice in-pot experiment and in the field trial. Yield
components and grain yield of rice in SHL70 and PHL87 plus 30 kg N/ha
treatment were not significant difference from those of applying 120 kg N/ha
without bacterial inoculation in-pot experiment. The results of field trial
showed that bacterial inoculation in rice seeds (either SHL70 or PHL87) plus
60 kg N/ha having yield components and grain yield were not significant
difference with those of rice only applying 120 kg N/ha without inoculation
therefore both of bacteria strains provided 50% biological nitrogen quantity
for high-yielding rice requirement, improvement of quality grain and soil
fertility of Tuy Hoa city, Phu Yen province.

TOM TAT

Hai thi nghiém (trong chdu va ngodi dong) duwoc thwe hién nham danh gid hiéu
qua ciia hai dong vi khudn Azospirillum amazonense SHL70 va Burkholderia
kururiensis PHL87 véi cdc nong do phan dam héa hoc khdc nhau trén cdy lia
cao san (giong Ma Lam 213) trong trén ddt thit pha cdt & thanh phé Tuy Hoa,
tinh Phii Yén trong vu Thu Déng 2013 va Péng Xudn 2013-2014. Két qua
nhdn thay ca hai dong vi khudn va phan dam héa hoc déu lam tang chiéu cao
cdy, thanh phan nang sudt; ndng sudt liia trong chdu va ngodi dong, hai dong
vi khudn SHL70 va PHLS7 tac dong c6 hiéu qua lén thanh phan nang sudt va
néng sudt liia trong trong chdu khi bén véi 30 kg N/ha la khac biét khong co y
nghia thong ké véi cdy liia bon 120 kg N/ha khong bé sung vi khudn. O thi
nghiém ngodi dong ciing cho két qua twong tw nhi trong chdu, trong dé cdy
liia b6 sung vi khudn va bon 60 kg N/ha cho thanh phan nang sudt; nang sudt
khac biét khong co y nghza thdng ké voi thanh phdn ndng sudt; ndng sudt hia
khi bon 120 kg N/ha va khong b6 sung vi khuan Nhu vay, hai dong vi khudn
da cung cap 50% dam sinh hoc cho nhu cau sinh truong va phat trién cia cdy
liia, cdi thién chdt lwong hat; do phi cia dat trong lia & thanh phé Tuy Hoa,
tinh Phu Yén.
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1 GIOI THIEU

Lua 1a ngudn lwong thuc chu yéu trong khau
phan dinh dudng cho hon 40% dan sé thé gidi,
diéu nay lam cho cdy lua tré thanh mét trong
nhitng cdy lwong thuc quan trong dwoc san xuét
hing nim (Hossain va Fischer, 1995). Nang suat
cling nhu san Iugng la gao tuy thudc vao khi héu,
loai d4t, @ am va ngudn dinh dudng; mot trong
nhiing yéu t6 quan trong nhat dé ting ning suét lua
gao 1a phan dam. Cy ltia can nhiéu chat dinh dudng
khéc nhau, trong d6, chit dam 1a ngudn dinh dudng
hang dau. Tuy nhién, khi bon phan dam hoa hoc cho
rudng laa, chi co6 khoang 50-60% lugng dam bon vao
trong dat dugc cy Iua hap thu (V6 Minh Kha, 2003).
Bon qua nhiéu phan dam hoa hoc s& dan dén chi phi
cao, khong nhimg 1am 6 nhiém moi truong ma con
gdy ton hai dén stc khoe va anh hudng tiéu cuc dén
h¢ sinh thai. Hién nay, cac nha khoa hoc tip trung
nghién ciru va sir dung cac ching vi khuan cb dinh
dam sinh hoc. Do d6, nghién ctou va tuyén chon
cac chung vi khuan c6 kha nang ¢b dinh dam hiru
hiéu bén cho cdy la la gop phan nghién ctru ngudn
dam sinh hoc va can cho su phat trién nong nghiép
bén viing.

Vi khuan noi sinh ¢6 vai trd quan trong a6i voi
cdy trong va duogc tmg dung trong san xuit phén vi
sinh, ching c6 nhitng dic tinh t6t nhu ¢6 kha ning
¢b dinh dam cho ciy trong, hoa tan lan kho tan
gitp cho ciy trong hap thu tot chat dinh dudng,
tong hop kich thich t sinh truong IAA, ting
ham lugng cac chat khoang, ting kha ning khang
bénh va giup loai bo cac chat gdy 6 nhiém moi
trudong (Siciliano et al., 2001). Céc vi khudn noi
sinh tiéu biéu nhu Azosprillum, Herbaspirillum,
Burkholderia, Pseudomonas, Gluconacetobacter.,..
duogc tng dung dé san xuat phan sinh hoc trén the
gidi va trong nude. Két qua nghién ciru nhiéu noi
trén thé gidi cho thiy nhiéu dong vi khuan noi sinh
¢6 vai trd quan trong trong san xuit lia, mia, lua
mi va lam giam lugng phan dam can thiét trong
trong trot. Nhitng thi nghiém & My cho thiy vi
khuan Azospirillum c6 thé thay thé duoc 40 kg
N/ha/nam (Smith et al., 1987), & Thai Lan, nhiing
thir nghiém trén bap nam 1984 - 1985 cho thiy san
luong bip ting 15 - 35% (Vasuvat et al., 1986).
Thir nghiém ¢ lia cho thiy loai Burkholderia
viethamiensis sau 14 ngay b sung gitip ting kha
nang dam chdi 33%, sb lwong ré ting 57%, bé mat
1a tang 30%, ning suét lta ting 13 - 22% (Van et
al., 1994). Yanni et al. (1997) sit dung vi khuén
Rhizobium bd sung ciy laa da tao ra 144 kg N/ha,
vi khuan Burkholderia MG43 bd sung vio cdy mia
cung cap hon % lugng phan bon can thiét cho cay
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dat 140 kg N/ha. Vi khuén Herbaspirillum ting
ning suit lta dang ké 5% (Mirza et al.,2000).
Pseudomonas spp. da giup ting ning suit lua cao
san 1én 20 - 37% (Cao Ngoc Diép, 2005).

Phu Yén la mot trong bay tinh ven bién mién
Trung, c6 dién tich trong laa khoang 32.710 ha,
nang suit 6,036 tAn/ha voi san lwong dat dugc hé“mg
nam 1a 344.700 tan (Théng ké nam 2012 cua Bo
No6ng nghiép va PTNT). Dé dat ning sudt va san
luong lta, tinh Phu Yén can dén lugng phan bon
héa hoc kha cao. Vi vay, viéc nghién clru va ung
dung vi khuan noi sinh c6 ich trong san xuat phan
bén vi sinh phuc vu cho san xuét néng nghiép
nham han ché viéc st dung thude trir sau, phéan bén
hoa hoc cung cp cho cay tréng, g6p phan bao vé
moi truong va xdy duyng mot nén nong nghiép phat
trién bén ving. Dleu nay rét co y nghia va rat can
thiét trong san Xuét ndéng nghiép va trong viéc bao
vé moi truong. Vi vay, thi nghiém nay can dugc
thuc hién v6i muc dich xac dinh hiéu qua ¢b dinh
dam cua cac dong vi khuin noi sinh anh huéng dén
sy sinh truong va phat trién cia cdy lua cao san
(gibng Ma Lam 213) trong trén dat tinh Phu Yén
trong ndm 2013 va 2014.

2 PHUONG PHAP NGHIEN CUU

2.1 Vitliéu

— Hai dong vi khuén noi sinh duge phén lap
tir cdy laa trong trén dat ¢ tinh Pha Yén 1a dong
Azospirillum  amazonense SHL70 va dong
Burkholderia kururiensis PHL87 c6 kha ning cb
dinh dam cao, hoa tan lan, sinh téng hop IAA kha
cao (Van Thi Phuong Nhu va Cao Ngoc Diep,
2014), ca hai dong vi khuin dugc nhan nudi trong
moi truong Burk long khong N (Park et al., 2005)
trén may lic & van toc 120 v/ph trong 2 dén 3 ngay,
& nhiét do phong (28-30°C) cho dén dat mat sb
>10® té bao/ml.

— Gidng laa duoc st dung dé lam thi nghiém
1a giébng Ma Lam 213 ¢6 ngudn gdc tir Trung tim
Giong Nong nghiép tinh Phii Yén, co chu ky sinh
truong tir 95-105 ngay. Trung tim Khuyén Nong
tinh khuyén c4o bon phén theo cong thirc (120 kg
N - 80 kg P»Os - 60 kg K>O cho 1 ha/ vy 1aa).

— Dét thi nghiém dugc thu tai ruong loa ¢
thanh phd Tuy Hoa, c6 dic tinh 1y hoa (tAng 0-20
cm) dugce trinh bay trong Bang 1. Dat ¢6 P tong sd
va K trao d6i & mirc trung binh; ham lugng N tong
va chat hitu co thap. Dat c6 sa cdu thich hop cho
trdng lta cao san va 1a loai dit chuyén trong lua
trude day, mdi nim tréng 2 vu: vu Pong Xuan va
vu Hé Thu.
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Bang 1: Pic tinh dét thi nghiém trong chiu va ngoai dong

pH Nts Pts P hoa tan K trao doi Chat hiru co EC  Cat Thit Sét
(%) (%) (mgP/Kgdit) (meq/100 g dét) (%) (mS/em) (%) (%) (%)
5,00 0,169 0,179 3,53 0343 365 0281 418 368 214

Nguon: Phong phan tich, B6 mén Khoa hoc Pat, Khoa Néng nghiép va Sinh hoc Ung dung, Trirong Pai hoc Can Tho

2.2 Phwong phap nghién ciru
2.2.1 Bé tri thi nghiém

Thi nghiém bao gdm 2‘ph5n: thi nghiém trong
chdu va thi nghiém ngoai dong

Thi nghiém trong lia trong chdu

Thi nghiém dwoc bd tri theo thé thirc ngau
nhién hoan toan (Completely Randomized Design),
mdi nghiém thire 1ap lai 4 lan. Céc nghiém thuc thi
nghiém bao gom nhan to: khong b6 sung vi khuén
va 2 dong vi khuan (0 vi khuan, dong SHL70, dong
PHL87) va nhan t6: 5 ndng do phan N (0 kg N, 30
kg N, 60 kg N, 90 kg N va 120 kg N (dang phan
uré c6 46% N). Thi nghiém dugc phén tich theo
thira s6 2 nhéan t& (factorial design). Thi nghiém
dugc thuc hién ¢ nén phan lan (80 kg P,Os/ha -
Lan Van Dién (15%P,0s) va va 60 kg K,O/ha
(Potassium chlorure (60%K,0). Thi nghiém trong
diéu kién nha lu6i dugc thuc hién tai nha lu6i
Khoa Nong Nghiép - Truong Pai hoc Phu Yén
(Hinh 1). Thoi gian thuc hién: 4/8/2013 dén
14/11/2013 véi diéu kién khi hu: nhiét d6 trung

R

binh 26,3°C-26,87°C, nhiét do thdp nhit 21,6°C-
24,0°C, nhiét do cao nhit 31,7°C-36,2°C; lwong
mua 57,3-549,11 mm/thang, d6 4m 74%-87%
(Trung tdm khi twong Thuy van tinh Pha Yén).

Thi nghiém trong liia ngodi dong

Thi nghiém dugc bd tri theo thé thirc 16 phu
(Split-plot Design), mdi nghiém thtrc 13p lai 4 lan.
Céc nghiém thic thi nghiém bao gém nhan td
chinh (dugc bé tri trong 16 phu): khong bd sung vi
khuan va 2 dong vi khuan (0 vi khuan, dong
SHL70, dong PHL87) va nhén t6 phu (dugc bd tri
trong 16 chinh): 5 ndng d6 phan N (0 kg N, 30 kg
N, 60 kg N, 90 kg N va 120 kg N (dang phan uré
¢6 46% N). Thi nghi€ém dugc thuc hién tai phuong
Pha Thanh, TP. Tuy Hoa, Phu Yén (Hinh 1). Thoi
gian thuc hién: 26/1/2014 dén 30/4/2014 véi diéu
kién khi hau: nhiét do trung binh 22,2°C-23,2°C,
nhiét d¢ thdp nhat 17,0°C-24,4°C, nhiét do cao nhat
28,3°C-36,0°C; lwgng mua 6,0-28,2 mm/thang, do
am 78%-83% (Trung tdm khi twong Thily van tinh
Phu Yén).

Hinh 1: Liia trong trong nha lwéi (23/9/2013) va ngoai dong rudng (26/2/2014)

2.2.2 Thuc hién thi nghiém
a. Thi nghiém trong chdu

Lép d4t mat do sau tir 0-20 cm duoc dao 1én,
dem phoi kho trong mat, bam nhé va cho vao chéu
(10 kg dét/chau), chau co kich thude: 40 x 45 cm.
Hat lua gidng (ML213) dugc xir 1y va ngam trong
nudc sach trong 24 gio va u trong 36 gio, khi hat
lta nay mam chon hat ¢6 chiéu dai r& 0,5-1,0 cm dé
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b6 sung vi khuin (mat s6 108 t& bao/ml) [riéng biét
cho timg dong vi khuén] va ngam trong thoi ‘gian 3
gio. O cac nghiém thirc khong c6 vi khuén: hat
duogc gieo trude, cac nghiém thic ¢ vi khuén thi
ding kep khac nhau cho timg dong dé gép timg hat
laa di U trude d6. Gieo 6 hat/chau, dén khi cay lua
dugc 10 ngay thi tia bot dé lai 4 cdy/chau. Dét
dugc gitr Am trong giai doan 0-3 ngay sau khi gico,
sau do tudi nudc va duy tri mirc nudce tir 2-5 cm
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(tuy giai doan cay lua), phan Lan dugc bon trude
gieo ltia, phan N chia ra 3 giai doan dé bén (bang
cach hoa vao nude dé tudi cho ting chau) N bon
theo ty 1&: 40%: 40%: 20% twong ung giai doan 10:
20: 45 NSKG. Phan K 50% bon 10 NSKG va 50%
bon 45 NSKG.

Quan sat su phat trién cua cay lta va thu thap
cic chi tiéu (theo huéng din cia Trung tim
Khuyén Néng tinh Phti Yén) nhu chléu dai cua ré:
sau 48 ngdy gieo, thu mau lua 1oi rira sach dat
trong khay c6 gidy_ thdm va do tir gbc dén cudi
chop r& dai nhat. Mdi nghiém thire do 4 ciy sau do
tinh gia tri trung binh; trong luwgng kho cia cay: thu
maiu & giai doan 48 sau ngdy gieo, sau d6 sdy kho &
nhiét d6 60°C va sau 2 gio can 1 1an dén khi khéi

Khdi 1 (Iap lai 1)
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luong khong d6i. Chiéu cao cay lia: dung thude do
chidu cao cua cdy lia tir mat dat dén 1a cao nhat
clia cdy & cac nghiém thuc tai thoi diém 110 ngay
sau khi gieo; dém sd bong/bui; chidu dai bong:
ding thude do tir ¢6 bong dén chot dinh cua gié
bong. M&i chau thu 1 bui laa; dém sé hat/bong,
dém sb hat chic/bong, ty 18 hat 1ép; trong lugng hat
lua: thu hoach toan bd cac bui Iua trong chau, dap
lay hat, phoi kho va cén trong luong hat lia ¢ 14%
am dg; trong luong 1000 hat: hat phoi kho rdi lay
ngau nhién 1000 hat dem cén.

b. Thi nghiém ngodi dong
Thi nghiém dugc b6 tri theo so dé (trinh bay
bén dudi), moi 16 co dién tich 20 m?, tong dién tich
thi nghiém 13 1200 m? + bo bao bao vé 1a 1500 m?.
Khdi 2 (lap lai 2)

120N | 90N | 30N | 60N ON 120N | 60N ON 90N | 30N
L70 | OVK | L70 | OVK | L8 | muong | L70 L87 L70 OVK | L87
OVK | L87 [ OVK | L70 | OVK dan 0VK L70 OVK | L87 | OVK
L87 | L70 L87 L87 L70 L87 0VK L87 L70 | L70
muong dan va thoat nude
30N | 90N | 60N ON 120N | vathoat | 90N ON 30N 60N | 120N
L87 | L70 L87 | OVK | L70 nudée L70 O0VK L87 L70 | OVK
OVK | L87 | OVK | L87 L87 0VK L87 L70 OVK | L87
L70 | OVK | L70 L70 | OVK L87 L70 OVK | L87 | L70
Khoi 3 (lap lai 3) Khoi 4 (ap lai 4)
So db thi nghiém

Pét dugc cay 1 14n va bira lai 1 1an, chia 16 theo
so d0 thi nghiém (b tri theo thé thuc 16 phu véi 16
chinh: 16 chinh 14 nhan t6 phu phan N (5 muc d)
va 16 phu 1a nhan t6 chinh vi khuan (gom 2 dong va
dbi chung), 1ap lai 4 1an thé hién & 4 khéi. Hat
gidng lta dugc ngam trong nudc sach trong 24 gio
va u 36 gio trude khi dem gieo; ma 21 ngay tudi, &
16 ¢4 bd sung vi khuén, r& dugc ngam trong dung
dich vi khuan [riéng biét cho timg dong vi khuan]
qua dém, nghiém thirc dbi chung [chi ngim trong
nude]. Ma dugc céy theo khoang cach 15x15 cm, 2
tép ma/bui, nghiém thirc dbi chig khong vi khuén
duoc céy trude, cac nghiém thirc c6 ngadm dich vi
khuén cdy sau [mdi nhom coéng nhan [3 nguoi] chi
cdy cho 1 dong vi khuén riéng biét. Phan lan 80 kg
P,Os/ha [Lan Vian Pién (15%P,0s)] dugc bon
true khi cdy 1 ngay dong déu cho toan thi nghiém
(phan nén), Phan kali [60 kg K»O/ha (60%K,0)]:
50% bon 10 NSKC va 50% boén 35 NSKC, céac
nghiém thuc cé6 bon phan N (dang phan urea cé
46%N) chia 1am 3 1dn bon theo ty 18: 40%: 40%:
20% tuong tmg (10, 20 va 35 ngay sau khi ciy
[NSKC]). Lam c6 va phun thudc bao vé thuc vat
theo huéng dan cua Trung tim Khuyén Nong tinh;
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cac chi tiéu nong hoc va thanh phan ning suat nhu
d3d mo ta ¢ phan thi nghiém trong chau; va ning
suat thyc té duoc thu 5 m? giira 16, dap lay hat, phoi
kho (qui vé 14% am do), can va qui vé kg/ha; phan
tich ham lugng protein trong hat gao; ham lugng N
trong rom va trong dat (phwong phap micro-
kjeldahl). Thi nghiém thyuc hién tir 26/1/2014 dén
30/4/2014.

_S6 liéu dugc phan tich thong ké béng phan
mém MSTATC, kiém dinh Duncan d¢ so sanh su
khac biét cua tri trung binh cua timg nghiém thirc
va st dung Microsoft Exel dé vé do thi.

3 KET QUA VA THAO LUAN

3.1 Hiéu qua cia 2 dong vi khuin va phan
dam hoéa hoc 1én dic tinh sinh trwéng va phat
trién cia cay lua (thi nghiém trong chiu)

Két qua & Bang 2 cho thidy ¢ giai doan 48
NSKG, cic nghiém thirc c6 bo sung cing mirc
phan N hoéa hoc thi chiéu dai ré va trong lugng
(TL.) kho b6 1& lua ¢ cac nghiém thirc c6 bd sung
vi khuan néi sinh déu cao hon va khac biét c6 ¥
nghia so voi nghiém thirc khong bd sung vi khuan.
Chiéu dai ré dai nhat 1 nghiém thirc c6 bd sung vi
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khuén két hop véi 90 kg N/ha va trong lugng kho
ctia & cao nhat 1a nghiém thirc bd sung vi khuan
két hop bén 60 hay 90 kg N/ha va tuong duong voi
nghiém thirc bon 120 kgN/ha nhung khong bd sung
vi khuan. Diéu nay cho thay hiéu qua tic dong tich
cuc cua vi khudn noi sinh 1én sy sinh truéng cua
cay laa. Khi bo sung vi khuan, bén phan N hoa hoc
lam tang chleu cao cdy, thanh phan nang suét laa
cao san trong trong chau, dic biét khi bo sung vi
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khuan cung bon 90 kg N/ha la cao nhét. Két qua
Béng 2 ciing cho thay rang cac nghiém thirc khi bd
sung vi khuan chi can bon két hop 30 kgN/ha thi
cac chi tiéu vé thanh phan niang suit khong khac
biét so voi nghiém thirc bon 120 kgN/ha va khong
b6 sung vi khuan, diéu nay cho thay hiéu qua cua
vi khudn ndi sinh da anh huong rd rét dén chiéu
cao cdy va thanh phan nang suét laa (Bang 2).

Bang 2: Hi¢u qua cua vi Kkhuén noi sinh va phin N hoa hoc 1én dic tinh nong hoc va thanh phén niing
suat ciy lia cao san (giong Ma Lam 213) ¢ thi nghiém trong chiu

s Chiéu dai TL. Khé ré Chiéu cao _x, . Chiéu dai Sohat Tilg¢hat TL.1000
Nghiém X1 . ~ 1. S0bong A , L rA o ,
thie re lua laa cay lua bui? bong lia chac/ bong 1ép hat
(cm)' (gn' (cm)* : (cm)’ (%) (gr)’
ON-OVK 15.25h 1.01 h 84.68 i 5.06 g 20.32d 84.44 h 17,07 g 2358 g
ON-L70 18.81 f 1.81f 89.00 g 5.81f 24.56 ¢ 116.88 f 12,82 ¢ 2385f
ON-L87 1725 ¢ 146 ¢g 88.82¢g 5.69 f 2441 ¢ 104.56 g 13,68 f 23.79 fg
30N-0VK 1638 ¢g 1.52¢g 88.03h  6.00 ef 24.75 ¢ 120.56 f 1430 g 23.93 ef
30N-L70 23.13 ¢ 2.38¢ 92.31 de 6.75¢ 25.67b 143.50 bc 10,31 ¢ 24.19 abcde
30N-L87 22.94 cd 1.78 f 91.69 ¢ 6.69 ¢ 25.49b 137.50 de 10,21 ¢ 24.00 def
60N-0VK 21.00 e 2.72d 91.03f 6.31de 25470b 133.38 ¢ 12,32 e 24.01 def
60N-L70 24.47Db 3.96 be 9594b 6.81bc 26.13a 146.75bc 7,80a 24.27 abed
60N-L87 24.60 b 3.96 bc 94.31 ¢ 6.75 ¢ 25.68b 142.06 cd 8,64 b 24.18 abcde
90N-0VK 22.03d 384 ¢ 92.56d 6.50cd 2548b 136.00 € 12,11e 24.12 cde
90N-L70 26.13 a 4.00 ab 96.75 a 7.31a 26.55a 147.63b 8,10b 24.46 a
90N-L87 2594 a 3.95 be 96.81a 7.13 ab 26.32a 145.44bc 8,21 b 24.32 abc
120N-0VK 23.04 cd 3.95bc 94.13 ¢ 6.69 ¢ 25.54b 137.50de 10,06 d 24.16 bede
120N-L70 26.28 a 3.96 be 96.88 a 7.38a 26.58 a 153.56 a 7,14 a 2444 a
120N-L87 26.60 a 411a 96.81 ab 725a 26.36 a 153.13 a 7,37 a 24.40 ab
F tl'nh %% %% *% *% %% *% *% %%
0VK 19,54 b 2,61c 90,1 ¢ 6,11 ¢ 24,31 ¢ 122,43 ¢ 13,17 ¢ 23,96 b
L70 23,76 a 322a 942 a 6,81 a 25,90 a 141,66 a 9,23 a 24,14 a
187 23,46 a 3,05b 93,7b 6,70 b 25,65b 136,53 b 9,62 b 24,14 a
F tl'nh %% %% * % %% %% %% %% Ex 3
ON 17,10d 1,43 d 87,5d 5,52¢ 23,10d 102,02d 14,52 d 23,74 ¢
30N 20,81 ¢ 1,89 ¢ 90,7 ¢ 6,48 b 25,30 ¢ 133,85 ¢ 11,61 ¢ 24,04 b
60N 23,36 ab 3,54b 93,7b 6,63b 25,76 b 140,73 b 9,59b 24,15 ab
90N 24,70 a 393a 95,6 a 6,98 a 26,12a 143,02b 9,47b 24,30 a
120N 25,31 a 401 a 95,9 a 7,10 a 26,16 a 148,06 a 8,19a 2433 a
F tinh *x * Hok *3k ok o % o
C.V (%) 2,99 2,98 0,50 3,57 1,13 2,43 4,15 0,67

Nhitng s6 theo sau cting mot chit khong khdc biét y nghia théng ké ¢ mirc do 1%

1:Chi tiéu thu o giai doan 48 ngay sau khi gieo

2:Chi tiéu thu o giai doan 110 ngay sau khi gieo (thu hoach)

Tuy nhién, ning sudt lua cao nhit & 3 nghiém
thirc bon 120 kg N/ha b6 sung dong vi khudn L87
hay L70 va dong L70 bén bd sung 90 kg N/ha,
trong khi d6 ning suit lia chi bon bd sung vi
khuan va 30 kg N/ha twong duong véi nghiém thirc
bon 120 kg N/ha khong bd sung vi khuan. Nhu
véy, bd sung vi khuén noi sinh dong L87 hay dong
L70 déu tiét kiém duoc 90 kg N/ha ma ning suat
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van tuong duong la bon 120 kg N/ha nhung
khong bd sung vi khuan (Hinh 2). Ngoai ra, sy tac
dong cia vi khuan ndi sinh va mot phan phan N
hoa hoc da gia ting sO hat chac/bong va giam ti 1¢
hat 1ép dugc thé hién qua moéi tuong quan thuin
giita ning suat va sb hat chic/bong va twong quan
nghich giira ning suét va ti 1¢ hat 1ép & mirc d6 1%
(Hinh 3).
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Hinh 2: Hiéu qua caa vi khug‘in ndi sinh va phan dam héa hoc 1&n ning suét lta cao san trong trén dait
thit pha cat & thanh pho Tuy Hoa, tinh Phu Yén (thi nghiém trong chiu) vu Thu Pong 2013

Nhitng s6 trén dau cét theo sau ciing mét chiv khong khdc biét ¥ nghia ¢ mirc do 1%

110

100 e -

" y=0.9585x-43,137 - y = -6.0897x + 149.87
3 R*=0,9559 4 R? = 0.9063
- 3 -
§w 3%
$  r=0977 < #®  r=0952%
gn E
: g 107

“ =
!
£ 5 ’lz‘ 50 -

¢
w =
w 30 +—H— - ' '
8000 9000 10000 11000 12000 13000 14000 15000 160.00 6 9 12 15 138

56 hat chbc/bong Ti 1€ hat lép (%)

Hinh 3: Méi twong quan giira ning suét hat (g/chau) va sé hat chiic/bong va ti 1¢ hat 1ép (%) 6 thi
nghiém trong chau

Khi phan tich nhiéu chiéu (multiple-regression) chic/bong anh huong rat 16n dén niang suat laa,
gita nang sudt laa va hai chi tiéu 1a s hat hiéu qua cta hai dong vi khun tac dong lén sb
chic/bong va sb bong/bui cho thdy c¢6 su tuong bong/bui va s hat chic/bong dd quyét dinh dén
quan rat chat ché (& muc d6 1%) va sb hat ning suat sau ciing (Bang 3).
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Bing 3: Sy twong quan giira ning suit véi s6 hat chic/bong va sé bong/bui (thi nghiém trong chiu)

Tém tit két qua

Phan tich phwong sai

P o xe Potw Tong binh TN binh F Y nghia F
Thong ké hoi qui do p}gm(mg phuong i
Hbi qui da bién 0,98477855 Hbi qui 2 4831824 2415912 192,602 7,6034E-10
R binh phuong 0,9697888 Sai s 12 150,5227 12,54356
R binh phuong higu chinh ~ 0,9647536 Tong 14 4982347
Sai s6 chuén 3,54168832
S6 mau 15

va phuong trinh hdi qui nhidu chidu sau:
Y =-72,44+ 14,07 X1 + 0,48 X2

(X1 1a s6 hat chic/bong va X2 14 sb bong/bui)

3.2 Hiéu qua ciia 2 dong vi khuin va phan

dam héa hgc 1én dic tinh sinh trwéng va phat
trién cia cay lda (thi nghiém ngoai dong)

Tuong tu nhu két qua thi nghiém trong chau,
hi€u qua cia vi khuan ndi sinh va phan N hoéa hoc
1én chiéu cao cay va thanh phin ning suét lua &
ngoal dong rat rd rét, cac nghiém thirc c6 bd sung
vi khuén va bon 60 kg N/ha c¢6 chiéu cao va sb
bong/m? twong duong voi nghiém thirc bén 120 kg
N/ha khong chung vi khuan. Pac biét 1a khi bo

sung vi khuin va chi bon thém 30 kg N/ha thi
thanh phan ning suét lta (trir chi tiéu sé bong va
nang sudt rom) twong duong nhu cdy lia bon 120
kg N/ha nhung khong bd sung vi khuin. Khi bon
90 kg N/ha va bd sung vi khuan cho chiéu cao céy,
thanh phan ning sudt va ning suit rom ra cao nhat.
bic biét lam giam ti 1¢ hat lép (%) thay vi chi bon
phan N hoa hoc (Bang 4). Két qua nay thé hién trén
nang suat laa cao nhat & nghiém thire bo sung vi
khuan va bon 120 kg N/ha nhung néu bod sung vi
khudn chi can bén 60 kg N/ha tuong duong nhu
bon 120 kg N/ha (khong bd sung vi khuan) nhu
véy hiéu qua cuia 2 dong vi khuan da cung cip 60
kg N/ha hay 50% lugng phan N hoa hoc cho cay
lta (Hinh 4).

Bing 4: Hi¢u qua ciia vi khuin ni sinh va phan N héa hoc 1én dic tinh ndng hoc va thanh phin ning
suat ciy lua cao sian (giong Ma Lam 213) é thi nghiém ngoai ruéng

Nghiém Chiéu cao S6 bong  S6 bong Chiéu dai S6 hat chiic/  Ti l¢ hat TL.1000 hat Ning suét
thirc ciy lia (cm) /bui /m? bong lia (cm) bong 1ép (%) (gr) rom (t/ha)
ON-OVK 83,38h  525f 189.0 g 22,25h 114,31 17,11 f 23,47d 5,092 f
ON-L70 91,60e 6,05d 229,1bc 24,60 ef 129,8 ef 15,04 ¢ 23,88 be 5,570 e
ON-L87 91,15ef 5,.80e  208,8ef 24,50 f 126,3 fg 14,95 ¢ 23,83 ¢ 5,510 e
30N-0VK 86,95g 5,70 2052 f 2395¢g 121,3h 15,19 ¢ 23,51d 5472 e
30N-L70 93,70d 6,10d 219,6cd 25,25 ¢ 136,0 bc  12,71c¢d 24,00 abc 6,245d
30N-L87 93,45d 6,05d 217.8de 25,05 cde 1343cd  13,06cd 23,98 abc 6,168 d
60N-0VK 90,60 f 6,10d 219,6cd 24,66 def 1254 g 15,00e 24,09 abc 6,472 ¢
60N-L70 9497bc  645c¢c 2322b 2593 b 139,0 ab 12,56 ¢ 2422a 6,793 ab
60N-L87 94,85¢  6,35c 228,6 bc 24,85 cde 1379 abc 12,61 ¢ 24,20 a 6,745 b
90N-0VK 93,15d 6,30c 226,8 bed 25,10 cd 129,6 ef 14,75e¢  24,11abc 6,813 ab
90N-L70 96,63a 695a 250,2 a 26,02 ab 141,1a 10,09 ab 24,23 a 6,948 a
90N-L87 95,05bc 6,90 a 2484 a 26,50 a 138,7 ab 10,68 b 24,11ab 6,838 ab
120N-0VK 94,55¢  6,65b 231,7b 25,30 ¢ 132,2 de 1347d 24,13abc  6,855ab
120N-L70 96,80a 695a 250,2 a 26,25 ab 141,5a 9,70 a 24,24 a 6,972 a
120N-L87 95,55b  7,05a 253,8 a 26,15 ab 140,9 a 9,83 a 24,23a 6,927 ab
F tinh b33 *% *%k *% %% £33 £33 %%
0VK 89,72¢  6,01b 214,5b 24,25b 124,5b 15,11b 23,86 6,141 b
L70 94,74a 6,50a 236,3 a 25,61 a 137,5a 12,02 a 24,11 6,505 a
L87 94,01b  643a 231,5a 2541 a 135,6 a 12,23 a 24,08 6,438 a
F tinh Exs Ex 3 %k %k EE 3 Exs n.s EE 3
ON 88,71d 5,70d 2089 c 23,78 ¢ 125,5d 15,70d 23,72 b 5,391d
30N 91,37¢  595¢ 2142 ¢ 24,75 b 130,5¢ 13,65 ¢ 23,83 ab 5,962 ¢
60N 93,74b 6,30b 226,8 b 25,15 ab 134,1 be 13,39 ¢ 24,17 a 6,670 b
90N 9494a 6,72a 241,8a 25,88 a 136,5 ab 11,84 b 24,17 a 6,866 a
120N 95,63a 6,88a 2452 a 25,90 a 1382 a 11,00 a 24,20 a 6,918 a
F tinh ok *k *ok *k ok ok o oo
C.V (%) 0,46 1,67 2,96% 1,22 1,80 0,60 0,80 1,85%

Nhitng s6 theo sau ciing mt chit khong khdc biét y nghia thong ké ¢ mire dp 1%
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Hinh 4: Hiéu qua ciia vi khuén ndi sinh va phan N héa hoc 1én ning suét lia cao sin trong trén dat
thit pha cat & thanh phé Tuy Hoa, tinh Phii Yén (thi nghiém ngoai dong) vu Pong-Xuén 2013-2014

Nhitng s6 trén dau cot theo sau ciing mét chir khong khdc biét Y nghia & mirc @6 1%
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Hinh 5: Méi twong quan giira ning suét hat (kg/ha) va s6 hat chic/bong va ti 1¢ hat 1ép (%) & thi
nghiém ngoai dong

18

Tuong ty nhu thi nghiém trong chéu, khi phan cung (Bang 5). Hiéu qua c¢b dinh N sinh hoc cua

tich nhidu chiéu (multiple-regression) giita ning hai dong vi khuén ndi sinh trén cay Ita thé hién qua
sudt laa va hai chi tiéu 1a sé hat chic/bong va so ham luong N trong gao, trong rom va trong dat
bong/bui cho thay c¢6 sy trong quan rit chit ché (& (Bang 6) dong thoi cho thiy tong lugng N trong
mirc d6 1%) va s6 hat chic/bong co vai trd rat quan dét twong quan thuan véi ham lugng N trong gao
trong anh hudng rat 16n d&én ning suét lua, hiéu qua va rom, chimg minh vi khuin gia ting luong N
cua hai dong vi khuan tac dong 1én s6 bong/bui va trong cdy lua va tiép dén cai thién ham luong N

sO hat chic/bong dd quyét dinh dén ning sudt sau trong dat (Hinh 6).
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Bang 5: Sy twong quan giira ning suit véi s hat chic/bong va sé bong/bui (thi nghi¢ém ngoai dong)

Tém tit két qua Phéan tich phuong sai
Potw Tong binh TN binh

Théng ké hdi qui do phurong phirong F  YnghiaF
Hbi qui da bién 0,98308034 Hoi qui 2 6807513,51 3403756,75 172,821279 1,4269E-09
R binh phuong 0,96644695 Sai s6 12 236342,893 19695,2411
R binh phuong hiéu chinh  0,96085477 Tong 14 70438564
Sai sb chuin 140,339735
S6 mau 15

140 -
va phuong trinh hoi qui nhu sau:

Y =-3322,74 + 825,76 X1 + 35,29 X2
(X1 1a s6 hat chic/bong va X2 1a s6 bong/bui)

120 4

Bén canh gia ting nang suat laa, hai dong vi
khuén con gia ting ham luong N trong hat gao,
diéu nay 1am cho chét lugng hat gao cao thong qua
ham luong protein trong gao (Bang 7) va trong

100 -

y = 216.22In(x) - 1652.4

tong lwgng N (kg/ha) trong gao varomra

80 - R = 0.9086
cung mdt mac bd sung phan N hoa hoc, cac = 0.953%*
nghi¢m thuc cé6 bd sung vi khuan thi binh quan ¢ ’
lugng protein trong 1 ha cao hon so vdi nghiém 60 : : : : :
thire Iba chi bon phan N hoa hoc va khong b6 sung 3000 3200 3400 3600 3800 4000
vi khuan. téng Iwgng N (kg/ha) trong dat

Hinh 6: Twong quan thuén giira ham lweng N
trong cay laa (gao va rom) véi tong lugng N

trong dat (kg/ha)

Bang 6 : Hi¢u qui ciia vi khuin ndi sinh va phan N héa hoc 1én ham lrgng N trong rom, gao va dit
Nghiém  Ning suit Ham Téng Ning suat Ham Téng Ham Tong lwgng
thire rom lwgng N lugng N hat luwgng N luwgng N luwgng N N trong dat
(t/ha) trong rom trong rom  (kg/ha) trong gao trong gao trong dat (kg/ha)

(%) (kg/ha) (%) (kg/ha) (%)

ON-0VK 5,092 £ 0,58h  29,45h 5363 0952g 41,35h 0,153 h 3051 h
ON-L70 5,570 e 0,70 fg 38,89 fg 6063 g 1,062 52,15f 0,159 fgh 3187 fgh
ON-L87 5,510 e 0,68g 3754¢g 5925 h 1,040f 49.89g 0,158 gh 3159 gh
30N-0VK 5472e 0,72 efg 39,55 f 55251 1,063e  47,58g 0,158 gh 3164 gh
30N-L70 6,245d 0,77 abcd 48,37 cd 6475f 1,105d 5795e¢ 0,171 de 3414 de
30N-L87 6,168d  0,75def 46,03 de 6412f 1,104d  5732e 0,165efg 3293 efg

60N-0VK 6,472¢c 0,76 cde 49,13¢c 5963 gh 1,117d 53,92f 0,161 fg 3223 fg
60N-L70 6,793 ab 0,82a 55,54 ab 6938d 1,159b 65,11¢ 0,180 c 3592 ¢

60N-L87 6,745b 0,79 abcd 53,61 b 6813e 1,145bc  63,18d 0,177 cd 3535 cd
90N-0VK 6,813 ab 0,77 bcde 52,23 be 6463 f 1,136 ¢ 59,46e 0,167 ef 3338 ef
90N-L70 6,948 a 0,81 ab 56,36 ab 7387b  1,200a  71,82D 0,189 b 3770 b

90N-L87 6,838 ab 0,82a 56,30 ab 7250c  1,204a  70,67b 0,188 b 3756 b
120N-OVK ~ 6,855ab 0,80 abc 54,60 b 6762e  1,138c  62,31d 0,179 c 3574 c
120N-L70 6,972 a 0,82 a 56,99 a 7563a  1,205a  73,82a 0,198 a 3958 a
120N-L87 6,927ab 0,80 abc 55,44 ab 7600a  1,207a 7433 a 0,189 b 3787b

Ftinh sksk sk sksk sksk sk sk sksk sksk

C.V (%) 1,85% 3,41 1,78 1,12 0,68% 0,72 2,26 2,29
Nhitng s6 theo sau ciing mgt chit khéng khdc biét y nghia thong ké ¢ mirc dp 1%.
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Bing 7: Hiéu qua ciia vi khuin ndi sinh va phan N héa hoc 1én ham lwgng N va protein trong gao

< ;. Ning suit gao Ham luwgng Ham lugng Téng lwong
in . Nang suat . .
Nghiém thirc hat (kg/ha) (kg/ha) N trong gao protein trong protein trong
‘ NS lia x 0,81* (%) gao* (%) gao (kg/ha)
ON-0VK 5363 4344 h 0,950 g 552¢g 239,821
ON-L70 6063 g 4911 f 1,062 f 6,16 ¢ 302,47 i
ON-L87 5925 h 4799 f 1,040 e 6,03 f 289,36 ]
30N-0VK 55251 4475 ¢ 1,063 e 6,17 ¢ 275,99 k
30N-L70 6475 £ 5245 ¢ 1,105d 6,41d 336,11 ¢g
30N-L87 6412 f 5194 ¢ 1,104 d 6,40 d 33248 ¢
60N-0VK 5963 gh 4830 f 1,117d 6,48 d 312,75 h
60N-L70 6938 d 5619 ¢ 1,159 b 6,72 b 377,66 d
60N-L87 6813 e 5518 cd 1,145 be 6,64 be 366,45 e
90N-0VK 6463 5235e 1,136 ¢ 6,59 ¢ 34487 f
90N-L70 7387 b 5984 b 1,200 a 6,98 a 417,71 b
90N-L87 7250 ¢ 5873 b 1,204 a 6,96 a 408,76 ¢
120N-0VK 6762 e 5478d 1,138 ¢ 6,60 ¢ 36141e
120N-L70 7563 a 6126 a 1,205 a 6,99 a 428,15 a
120N-L87 7600 a 6156 a 1,207 a 6,98 a 429,51 a
F tinh sk skk sk skk skk
C.V (%) 1,12 1,13 0,68 0,72 1,13
Nhitng 56 theo sau ciing mgt chit khong khdc biét y nghia thong ké ¢ mire dp 1%
Khi phan tich hdi qui nhiéu chiéu giira téng tang ham lugng N trong dat va gia ting ham luong
lwong N trong dat v6i lugng N trong gao va rom ra N trong cdy trong, su hoat dong cia vi khuan cong
cho théy ¢ su tuong quan rat chat ché, nhu vay sinh cling c6 tac dong cai thién do phi dét trong

thong qua hoat dong ¢b dinh dam sinh hoc da gia (Béang 8).

Bang 8: Twong quan giira lwong N trong dit véi lwong N trong gao va N trong rom (thi nghiém ngoai dong)

Tém tit két qua Phan tich phuong sai
Théng ké hdi qui bo (tl‘(: T°l’)'§‘:’;'l:2 1;)1;1:;22 F  YnghiaF
Hbi qui da bién 0.972195197  Hoi qui 2 1036554.511 518277.256 103.41618 2.71906E-08
R binh phuong 0.945163502  Sai s0 12 60138.82188 5011.56849
R binh phuong hiéu chinh 0.936024086  Tong 14 1096693.333
Sai s6 chuin 70.79243244
S6 mu 15
va phuong trinh hoi qui nhu sau: dam can thiét dé tao ra 1 tin thoc cang nhiéu. Tuy
Y = 1836,05 + 30,77 X1 + 4,66 X2 nhién, hiéu suét st dung phéan dam cho laa lai thép,

thuong khong qua 40% (Nguyén Nhu Ha, 2006).
Trong khi d6, nhidu nghién ciru & ving nhiét doi
cho thay ngudn dam sinh hoc chi thoa min dugc
Pam 1a nguyén tb quan trong nhét gitp cho lua khoang 50 kg N/ha/vu (Roger va Ladha, 1992).

(X1 lugng N trong gao va X2 lugng N trong
rom ra)

sinh trudng va phat trién, tang kha néng d¢ nhanh, Mit khac, Fischer (2003), cho ring: ngudn dam tu
cac nhanh hiru h1eu va kién tao nang suat dam 1a nhién tr sy ¢b dinh dam sinh hoc véi vi sinh vat
mot trong bon yéu t6 can thiét cho cdy trong ma né (VSV) sréng tu do chi du dé san xuat ra lia gao ¢
thuong thiéu trong hau hét cac loai dit canh tac, nang suat tur 2 - 3,5 tan/ha. Hién nay, nang suat laa

nhung lai hién dién (ét nhiéu trong khong khi ¢ hat dat tir 5 - 8 tin/ha, cin lwong phén nito (N) tur
dang khi N> ma cdy trong khong the str dung dugc. 60 - 100 kg/ha dé dap tmg nhu cau cho cay lua sinh

Vi thé, dé tham canh tang nang suat cho nhiing truong va phat trién nhung nguon N tu nhién
giong cdy trong cao san, ndong dan phai bon mot khong thé cung tng du, vi thé can mot lugng phan
lugng 16n phan dam (N) hoa hoc. Hon nita trong N hoa hoc cung g cho cay lta dé c6 niang suat 6n

canh tac laa luong dam can thiét dé tao ra 1 tan dinh (Stoltzfus et al., 1997). Viéc st dqu phan
thoc 1a tir 17 - 25 kg N, nang suat cang cao, lugng sinh hoc nhu 1a mdt bién phap cai thién dat trong
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loa (Ladha ef al., 1998) vi st dung cac nhom vi
khuan ving r& hay vi khuan noi sinh co cac dic
tinh t6t nhu c¢d dinh dam, hoa tan 1an, hoa tan
kali,.. Nhimg dong vi khudn cb dinh dam
Azospirillum lipoferum dugc tim thdy trong laa
mua & Pong bang song Ciru Long (Cao Ngoc Piép
et al., 2007) va Burkholderia vietnamiensis dugc
tim thiy trong ré lua trong ¢ mién Nam Viét Nam
(Van et al., 1994; Gillis et al., 1995) c6 nhiing dac
tinh tot nhu ¢6 dinh dam cao ciing nhu tong hop
IAA kha dugc su dung lam phan sinh hoc (Lang
Ngoc Dau et al., 2007). Hi€u qua cia phan hiru co
vi sinh gitip Iha sinh truéng va phat trién manh,
tang chiéu dai bong, ting s6 hat chic/bong, ting
trong lugng 1000 hat, tang ham lugng protein trong
gao va giam ti 1¢ hat 1ép. D6 1a nguyén nhan gop
phan lam ting ning suat va chéat lugng lia gao
(Nguyén Ngoc Dg, 2008). Theo Jha et al. (2013)
giita vi khuan ving ré va vi khuan ndi sinh c6 mbi
quan h¢ chat ché nén cac nha khoa hoc goi chung
1a nhom VI KHUAN LIEN HIEP VOI RE THUC
VAT (Associated bacteria with Roots). Vi vay, 2
dong vi khuén Azospirillum amazonense SHL70 va
Burkholderia kururiensis PHL87 vira 1a vi khuan
ving ré (nén ¢ 1 s6 tac dong & vung ré lua) vira
hoat dong noi sinh trong cay lua (cung cip dudng
chat tryc tiép cho cay laa) nén hiéu qua cua chung
khong nhirng ¢ cay lua ma con cai thién dit trong
laa. Tuy nhién, dat trong laa & Phii Yén néi chung
va sir dung phan vi sinh cho ciy lia trén ving dat
nay ciing chwa co nhiéu nghién ctru, viée tmg dung
2 dong vi khuén Azospirillum amazonense SHL70
va Burkholderia kururiensis PHL87 (phan lap va
nhan dién tr cay laa trc‘Sng trén dat Phu Yén, Van
Thi Phuong Nhu va Cao Ngoc Diep, 2014) la
nhitng phat hién méi cho khoa hoc ddng thoi
bude dau tng dung hai dong vi khuan nay cho ciy
laa trong trén dat thit pha cat co hiéu qua dang
khich 1&. Trudc ddy ciing c¢6 két qua nghién ctu
cia Oliveira et al. (2002) khi ching vi khuan
Azospirilum amazonense va Burkholderia sp., sau
40 ngdy chung vi khuén, sinh khdi cay lua gia
tang toi da 39% so véi ddi ching khong bd sung
vi khuan.

4 KET LUAN VA DPE XUAT
4.1 Kétluan

Viée bo sung 2 dong vi khuan Azospirillum
amazonense, Burkholderia kururiensis va boén bd
sung luong phan dam hoa hoc c6 tac dung dang ké
dén su sinh truéng va phat trién cta ciy lua. Trong
didu kién thi nghiém ngoai ruong, hai dong vi
khudn  Azospirillum amazonense SHL70 va
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Burkholderia kururiensis PHL87 c6 kha nang cung
cép 50% dam sinh hoc cho nhu cau sinh trudng va
phat trién cua cdy lua trong trén dat thit pha cat &
tinh Phu Yén ma van dam bao dwoc ning suét
thong qua phuong trinh hoi qui da blen gilta nang
sudt véi 2 bién sb hat chic/bong va s bong/bui la

= -3322,74 + 825,76 X1 + 35,29 X2 voi Y 1a
nang suit, X1 la sb hat chéc/b()ng va X2 1a sb
bong/bui. Pdng thoi cai thién chit lwong hat gao va
d06 phi cua dét trong lua théng qua phuong trinh hoi
qua da bién gitra luong N trong dit (Y) va lugng N
trong gao (X1) va lugng N trong rom ra (X2) la'Y
= 1836,05 + 30,77 X1 + 4,66 X2 da minh chimg su
dong gop cua luong N ¢b dinh sinh hoc cho cay lia
va dat trong laa.

4.2 D& xuit

Can tién hanh thir nghiém kha ning c¢d dinh
dam cua 2 ching vi khudn Azospirillum
amazonense SHL70 va Burkholderia kururiensis
PHL87 trong diéu kién canh tac ngoai dong &
nhiéu dia ban khéac trong tinh trudc khi tién hanh
san xuat phan sinh hoc cho cay laa & tinh Pha Yén.
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