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ABSTRACT

The study was conducted to evaluate the effectiveness of two nitrogen-fixing
bacteria strains on the growth and the yield of hybrid maize NK7328. Two
nitrogen-fixing bacteria strains isolated from maize roots were cultured and
inoculated into peat to produce VK1 and VK2 preparations. An experiment
with 15 treatments arranged in a completely randomized design in the net
house and 20 treatments arranged in a randomized completely block design in
a field. Treatments were arranged with the percentage of nitrogen increasing
from 0% N, 25% N, 50% N, 75% N, 100% N. Bacterial strains were applied
together with nitrogen, phosphorus, and potassium fertilizers based on the
recommended formula 180 kg N+135 kg P.Os+90 kg K:O/ha. The results
showed that inoculation with nitrogen-fixing bacteria combined with 75%
NPK fertilizer increased the plant height, stems diameter, index of leaf
chlorophyll, number of leaves, dry matter weight, 1000 seeds weight and high
yield compared to uninoculated maize and applied 100% NPK. Thus, the
introduction of nitrogen-fixing bacteria Bacillus aryabhattai ADR3 and
Klebsiella pneumoniae DNR5 into maize kernels saves up to 25% of the
nitrogen fertilizer for hybrid maize.
TOM TAT
Nghién ciru duwoc thuc hién nham muc tiéu danh gid hi¢u qua cua hai dong vi
khuan co dinh dam lén sinh truong va nang sudt bdp lai NK7328. Hai dong vi
khudn cé dinh dam phan lap tir ré cay bdp dwoc nhdn sinh khéi va chiing véi
than bin tao ché pham VKI va VK2. Mét thi nghiém trong nha ludi véi 15
nghiém thire dwge bé tri theo thé thirc hoan todn ngau nhién va ngodi dong
gom 20 nghiém thirc dwoc bé tri theo thé thirc khoi hoan toan ngdu nhién.
Nghiém thitc sdp xép voi lwong dam tang dan tir 0% N, 25% N, 50% N, 75%
N, 100% N. Chiing vi khudn két hop bon dam véi nén lan va phén kali theo
cong thire khuyén cdo 180 kg N+135 kg P,0s+90 kg KoO/ha. Két qud cho ta
théy 6 nghiém thitc ching vao ddt véi vi khudn c6 dinh dam két hop bon 75%
NPK gitip chiéu cao, dwong kinh goc than, chi sé diép luc & ld, s6 14, khoi
heong chat khé, khoi lwong 1000 hat va ning sudt hat bdp tiwong dwong voi
nghiém thirc chi bén 100% NPK. Nhuw vdy, viéc ching vi khudn Bacillus
aryabhattai ADR3 va Klebsiella pneumoniae DNRS vdo hat bdp gitip tiét kiém
dén 25% lwong phdn dam cho cdy bdp lai.

1. PAT VAN PE

bam la ngudn dinh dudng rat quan trong déi voi
cdy trong. Viéc cung cap dam cho cay trong la rat

Cé[] thiét, nham dap tng nhu Cﬁ}l sinh trudng va phat
trién cua cay, dong thoi bu dap mot phan cho dat
lugng dam ma cay trong da hap thu qua cac vu mua.
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Dé tang ning suat, nong dan da sir dung rat nhiéu
phan dam hoéa hoc, diéu nay dan dén nhiéu tac hai
lam thay dbi tinh chat 1y hoa cua dat, giam do phi
nhiéu, mét can bang sinh thai, gy 6 nhiém moi
trurong do su thét thoat nitrate va gdy anh huong xau
1én hé sinh thai (Phong va ctv., 2018).

Céc vi khuan kich thich ting truong thuc vat
tong hop cac chat nhu dam, kali, phan giai lan kho
tiéu hodc silic dé cung cap dinh dudng cho cay gilp
cdy sinh truong va phat trién tt. Trong d6, vi khuan
¢6 dinh dam 13 N ty do chuyén thanh NHs xay ra
trong diéu Kién sinh 1y binh thuong nho nang lugng
ATP va su xuc tac bai enzyme nitrogenase (Peters
et al., 1995). Cay trong hap thu dam dé tong hop ra
protein thuc vat. Nghién ctru cua Puneet et al. (1998)
cho thy viéc chung vi khuin Azotobacter sp kich
thich nay mam cua hat, kich thich ra r& va sinh
truéng, nang sudt laa mi, bip ting 10-15% so voi
nghiém thiec ddi chung. Chang vi  khuan
Azotobacter sp giup kich thich tang chiéu cao, dién
tich 1a, khdi lwong 1000 hat va ning suat bép ting
35% so voi d6i ching (Baral & Adhikari, 2013). Két
gua nghién ctu cua Caballero-Mellado et al. (1992)
cho thay ning suat cdy lta mi ting tir 23-63% khi
chang vi khuan cb dinh dam Azospirillum brasilense
vao dat trong lta & Mexico. Theo nghién ctiu cua
Shabave et al. (1991), viéc sit dung ching vi khuan
Azospirillum lipoferum cho bap giup giam 50%
lwong N nhung nang sudt bip van tuong duong so
v6i nghiém thie dbi chimg bon day du NPK. Ngoai
ra, vi khuan Klebsiella pneumoniae ¢é dinh N trong
khi quyén dé cung cip dam cho lua mi (Iniguez &
Triplett, 2004).

Bap (Zea may L.) la cdy luong thuc quan trong
trong nén kinh té toan cau. Bap c6 nhu cau phan bon
rat 16n, tuy nhién, hién nay gia thanh phan bon dic
biét 1a phan bon dam cao, ngoai ra, khi bon phan vo
co cho bip qua nhiéu s& gay ra 6 nhidm méi truong,
anh huéng dén sic khoe con ngudi va dong vat
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(Tinh, 2003). Xu huéng san xuit nong nghiép hién
nay 14 nang cao d6 phi nhiéu cia dat, giam luong
phan hoa hoc, tang cuong phén sinh hoc dé giam chi
phi san xuit, giam 6 nhiém méi truong, gop phan
tao san pham an toan va phat trién mot nén nong
nghiép sinh thai bén vitng. Phan bon vi sinh cho cay
bap tir nhitg dong vi khuan ban dia 14 giai phap can
thiét. Do vay, nghién ciru nay dugc thuc hién nham
muc tiéu danh gia hiéu qua cia hai dong vi khuan cb
dinh dam gom Bacillus aryabhattai ADR3 va
Klebsiella pneumoniae DNR5 1én sinh truong va
nang suat bap & diéu kién nha ludi va ngoai dong tai
huyén Hong Ngu, tinh Pong Thap.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vatliéu

* Gibng bap: Giong bap lai NK7328 duoc sur
dung trong thi nghiém nha ludi va ngoai dong. Thoi
gian sinh truong 1a 100-105 ngay sau gieo (NSG).

* Pét thi nghiém: Dat phu sa ding trong thi
nghiém nha luéi dwoc thu & 16p mit co tang tir 0-20
cm, tai ruong trong bap dau vu cua gia dinh 6ng
Nguyén Van Chénh, 4p Long Thai, xi Long Khanh
B, huyén Hong Ngu, tinh Dong Théap. Thu dét tai 80
vi tri trén rudng theo duong zigzag, mdi vi tri thu dat
tuong tmg 1 diém trong 6 thi nghiém, mot vi tri thu
10 kg va khdi luong thu dugc dé 1am thi nghiém 800
kg dat. Pat dugc van Chuyen vao noi mat, c6 mai
che, kho tu nhién. Tiép tuc dat duoc tron déu thanh
khéi thdng nhat, bam nhuyén va sang loc qua ludi
(kich thudéc 13 lugi 2 mm). Khéi dat nhuy@n (5009)
duogc cho vao lo thuy tinh, ghi nhan va 1ap lai 3 lan.
M3u dit dugc bao quan trong thung nhua chira d4
nhiét do khoang 18-25°C va chuyén dén phong thi
nghiém cua Truong Pai hoc Can Tho. Mau dét dau
vy dugce xac dinh sa ciu, chi tiéu dinh dudng dit va
dai dién cho thi nghiém nha ludi va ngoai dong
Bang 1.

Bang 1. Mgt sé dic tinh dat dau vu tAng 0-20 cm dang dé bé tri thi nghiém nha lwéi va ngoai dong

Dic tinh Gia tri Sa cdu dat Gia tri
pH 7,24 Cat (%) 18,98

EC bio hoa (mS/cm) 0,97 Thit (%) 62,74

N t6ng s6 (%) 0,04 Sét (%) 18,28

NHs*-N (mg/kg) 3,78

NOs -N (mg/kg) 36,2

P tong s0 % P20s5 (%) 0,12

P dé tiéu (mgP/kg) 24,8

Phén bén: Uré (46% N), supe lan (16% P20s),
kali clorua (60% K0).

* Ché pham vi sinh dang riin: chira riéng 1¢ cac
dong vi khuan c6 dinh dam gom VK1 (Bacillus
aryabhattai ADR3), VK2 (Klebsiella pneumoniae
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DNRS) va VKDC (Klebsiella pneumonia HN1) véi
chat nén la than bun duoc tlet trung. Am do6 duoc
diéu chinh vé& 50% va mat sb cudi cua vi khuan ¢
dinh dam dat VK1 (6x10° CFU/g), VK2 (4x10°
CFU/g) va VKDC (7x10° CFU/g). Hai dong vi
khuan cé dinh dam gdm Bacillus aryabhattai ADR3
va Klebsiella pneumoniae DNR5 dugc phéan 1ap tir
ré cay bap trong tai tinh An Giang va tinh Dong
Thap va cho két qua ¢ dinh dam trong méi trudng
long twong tng 1a 5,78 mg/L va 5,39 mg/L sau thoi
gian nudi cdy 6 ngay. Dong vi khudn ddi ching
Klebsiella pneumonia HN1 do Bo mén Vi sinh vét,
Vién Nghién ctru va Phat trién Cong nghé Sinh hoc,
Trudng Dai hoc Can Tho cung cap.

2.2. Phwong phap nghién ciru

2.2.1. Thi nghiém trong nha ludi

Thi nghiém nha ludi dugc thyc hién tai nha ludi
cua gia dinh 6ng Nguyén Van Chanh tai 4p Long
Thai, xi Long Khanh B, huyén Hong Ngu, tinh
DPdng Thap. Thi nghiém duoc thuc hién tir thang 9/
2018 dén thang 01/ 2019 va bd tri nghiém thuc theo
thé thirc hoan toan ngau nhién gom 4 lan lap lai
tuong ng véi 4 chau thi nghiém. Tong cong ¢ 15
nghiém thuc (NT). Tién hanh cho 12 kg dét  (trong
luong kho) da bam nhuyén va tron déu vao mdi chau
thi nghiém (chau nhya) c6 kich thudc 30x25 cm. Hat
bip dugc ngam vai con 75° trong 2 phit, sau dé cho
hat vao trong H,0; (3%) va ngam trong 3 phut, sau
d6 rira hat lai 4 1an voi nuée cat da khir trang. Hat
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tiép tuc duge ngdm trong nude cat 12 gio va u hat
trong 3 gid. Hat bip dwoc tron déu véi 10g ché pham
vi sinh dang ran, u thém 1 gio ; sau do, gieo 3 hat
vao mdi chau thi nghiém theo cic nghiém thuc
tuong (ng. Bay NSG tién hanh tuyén chon lai con 1
ciy/chau. Cac nghiém thac thi nghiém dugc liét ké
nhu Bang 2.

Cong thirc phan hoa hoc khuyén cao bon 1 hecta:
180 kg N+135 kg P20s+90 kg K0 (Cuong, 2010).
Phén bon hoa hoc dugce chia ra 1am 4 1in bén nhu
sau: 1an 1 (10 NSG: véi 30% N+30% P,0s+20%
K20), 1an 2 (20 NSG: v&i 30% N+20% P,0s+30%
K»0), lan 3 (40 NSG: v&i 40% N+40% P,0s + 30%
K,0), lan 4 (60 NSG véi 10% P,0s+20% K0). Tat
ca cac nghiém thirc déu bon 100% P,0s+100% K,0
(tre NT 1, 2 va 3 trong nha lugi va NT 1, 2,3 va 4
ngoai dong bon 0% N + 0% P,0s + 0% K,0). Nuéc
duoc dua vao binh nhua dinh mac 500 mL c6 voi
phun suwong. Lugng nudc tudi ting theo tirng giai
doan sinh truong cua bip. Tt ca cac nghiém thuc
duoc phun tudi véi lidu lugng, vi tri phun gidng
nhau va phun 2 1an/ ngay va dam bao d6 am trong
dat tir 75%-80%. Nha ludi va cac chau thi nghiém
luén diét sach co. Phong trir sau, bénh hai bép theo
huéng dan cua Chi cuc Bao vé Thuc vat Pong Thap
va thude dugc sir dung theo bo giai phap cho bap
NK7328 cua Syngenta. T4t ca cac nghiém thirc duoc
phun thudc trir sdu, bénh dong loat va gidng nhau.

Bang 2. Céac nghiém thirc thi nghi¢m trong nha lwéi va ngoai dong rugng

Trong chau

Ngoai dong ruéng

Nghiém thirc Nghiém thic

NT1: 0 NPK+0VK NT1: 0 NPK+0VK
NT2: 0 NPK+VK1 NT2: 0 NPK+VK1
NT3: 0 NPK+VK?2 NT3: 0 NPK+VK?2
NT4: 25% N+0VK NT4: 0 NPK+VKDC
NT5: 25% N+VK1 NT5: 25% N+0VK
NT6: 25% N+VK2 NT6: 25% N+VK1
NT7:50% N+0VK NT7: 25% N+VK2
NT8: 50% N+VK1 NT8: 25% N+VKDC
NT9: 50% N+VK2 NT9: 50% N+0VK

NT10: 75% N+0VK
NT11: 75% N+VK1
NT12: 75% N+VK2
NT13: 100% N+0VK
NT14: 100% N+VK1
NT15: 100% N+VK2

NT10: 50% N+VK1
NT11: 50% N+VK2
NT12: 50% N+VKDC
NT13: 75% N+0VK
NT14: 75% N+VK1
NT15: 75% N+VK2

Nghiém thic

NT16: 75% N+VKDC
NT17: 100% N+0VK
NT18: 100% N+VK1
NT19: 100% N+VK2
NT20: 100% N+VKDC

N: dam, NT: Nghiém thic, VK1: Bacillus aryabhattai ADR3, VK2: Klebsiella pneumoniae DNR5, VKDC: Klebsiella

pneumonia HN1

. Céc chi tiéu theo ddi ¢ giai doan 60 va 105 NSG
gom hinh thai, sinh ly, cac yeu to cau thanh nang
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Suit va nang suét hat kho/chau theo Quy chuin Ky
thuat quoc gia vé khao nghiém gia tri canh tac va sir
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dung cua giéng bap (Quy chuan Ky thuat, 2011).
Chiéu cao cay (cm) duoc do tir géc sat mat dat dén
diém phan nhanh co dau tién. Chiéu cao dong trai
(cm) duoc do tir gbc sat mat dat dén mit dong trai
trén cung (trai thir nhét). Puong kinh 16ng gbc than
(cm) duoc do vi tri 16ng sat goc. Chi sé diép luc & 1a
dugc do bang cam tay nhan hiéu Minolta Spad 502
Plus: thuc hién do 2 14 non phia trén trai va 1 1a dau
tién ngay vi tri mat dong trai. Gié trj trung binh dugc
ghi bang 4 lan do & hai bén mép 14, ¢ gira gan gén
1a va cach cudng 1a khoang 20 cm), s6 la/cay (dém
toan bo s6 14 ¢ moc hoan chinh, 5 NSG). Cac chi
tiéu sinh khdi kho, duong kinh trai, sé hang hat
bap/trai, s6 hat/hang, tong so hat/trai, khbi lwong
100 hat, trong lugng hat khé/chau dugc thyc hién tai
Trung tam Nghién ctru Nong nghi¢p Dinh Thanh,
huyén Thoai Son, tinh An Giang.

2.2.2. Thi nghiém ngodi dong

Thi nghiém ngoai ddng dwoc thyuc hién trén nén
dét trong cung thoi gian va giap ranh dt thi nghiém
nha ludi (tham khao muyc 2.2.1) theo thé thic khbi
hoan toan ngau nhién véi 4 lan lap lai va tong cong
¢6 20 nghiém thirc (Bang 2). Khu thi nghiém c6 tong
dién tich 3.446 m?, c6 80 16 thi nghiém, mdi 16 thi
nghiém c6 dién tich 21 m? (3 m x 7 m). Khoang cach
70 cm x 25 cm (cay cach cay va hang cach hang).
Quanh khu thi nghiém c6 bang bao vé rong 1,2 m,
trong 2 hang bap. Nén dat trong bap duoc lam sach
co, khé rao, x6i sau khoang 40 cm. B& mit liép rong
3 m va cao 30 cm (do tir mat liép dén day ranh nuoc).
Puong ranh nude ¢6 kich thudc mat cét phia trén 70
cm ngan cach cac nghiém thirc hodc 6 dit bao vé.
Thi nghiém c6 4 khoi, mdi khdi co bo rong 60 cm
va muong nuée 70 cm bao quanh. Hat giéng bap sau
khi duoc khu trung bé mit duoc tron vai ché pham
vi sinh dang rén twong ng theo nghiém thuc vei
luong 120 g phan vi sinh vai 1,5 kg hat bap, 4 thém
1 gio, sau do gieo 3 hat vao 1 hdc, ding tro triu dé
1én trén mit va 7 NSG duoc tuyén chon lai con 1
cay/hdc (Tham khao muc 2.2.1 cho cong thirc bon
phan, thoi gian va lidu lugng bon phéan). Thi nghiém
dugc tu6i bing nude mua ty nhién hodc tudi tran
theo huéng dan ky thuat trong bap (Cuong, 2010).
Ruong bip dwoc diét sach co 4 lan gdbm lan 1 (9
NSG), 1an 2 (19 NSG), 1an 3 (39 NSG) va 1an 4 (59
NSG). Phong trir su, bénh hai bip theo huéng dan
cta Chi cuc Bao vé Thuc vat Pong Thép va thudc
dugc st dung theo b giai phap Syngenta. T4t ca cac
nghiém thirc dwgc phun thudc trir sau, bénh dong
loat va gidng nhau.

Céc chi tiéu theo ddi gdm sinh truong, cac yéu
to cau thanh nang suat va nang suat (tham khao muc
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2.2.1). Mdi nghiém thirc ¢6 4 hang (54 cay bap) gom
hang 1, 4 (hang bao vé) va 2, 3 (hang theo ddi cac
chi tiéu). Muoi hai cay bap dugc danh dau theo
duong zigzag thuge 2 hang bén trong 6 theo dai. Bap
duoc thu hoach 105 NSG. Khéi lugng chét kho (tinh
tir phan géc vi tri sat mat dat dén hét co bap): can
toan by 54 cdy bén trong 6 theo ddi, tién hanh sdy
khoé & 55°C, 5 ngay. Tuong tw, ning suit thuc té
dugc thu hat tir 42 cay bap thudc 2 hang bén trong 6
theo ddi va sdy kho quy doi vé am do 14%. Ning
suat dugc tinh theo cong thuc (tan/ha):
P Py (100-Ap)

=== y QT

So P; (100-14)

10000 m?
‘ sssssssas
1000

NSTT(t/ha)=

P1: Khéi luong trai tuoi ciia 42 cdy trong mot
)

Ao 4m d6 hat khi can khéi lwong hat mau

So: 1a dién tich trong 42 cay & mat s6 57.000
cay/ha (7,368 m?)

P2: Khéi lwong hat cua 10 tréi bap méu (can lac
do do 4m hat "Ao")

P3: Khéi lugng bép tuoi cta 10 trai bap mau

1000: 1a s6 quy doi tir kg sang tan, 10.000 1a sb
quy doi tir m? sang hectar (ha)
(100-A)

(100-14)
2.3. Xirly sb ligu

= Hé s6 quy d6i NSTT ¢ do am 14%

S6 ligu dugc xir ly voi Microsoft Office Excel
2013 va kiém dinh thong k& bang phéan tich phuong
sai Mot nhan t6 & do 9tin cay 95%, so sanh cac gia tri
trung binh bang kiém dinh LSD qua phan mém
Statgraphics centurion xv.

3. KET QUA VA THAO LUAN

3.1. Panh gia hiéu qua cia vi khuén ¢ dinh

dam dén sinh trwémng va ning suat bap
di€u kién nha luwéi

3.1.1. Sinh truéng cdy bdp ¢ giai doan 60 ngay

sau khi gieo hat

Két qua nghién ctru vé sinh truong ciy bip & giai
doan 60 NSG dugc trinh bay ¢ Bang 3 cho thay
chiéu cao cdy bap cac nghiém thirc c6 ching vi
khuan (VK) ¢6 gia tri trung binh thé hién sy khac
biét vé chiéu cao so véi nghiém khong VK & cling
mic d6 dam. O muc phan 75% N, nghiém thuc
chung VK1 va VK2 ¢6 chiéu cao twong duong nhu
chiéu cao cay & nghiém thire chi bon 100% N nhung
khong ching VK (100% NPK+0 VK).
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Bang 3. Anh hwéng cia vi khuan cé dinh dam va boén phan vé co dén mat sé diic tinh nong hoc cia ciy

bip & giai doan 60 ngay sau khi gieo

. , Chiéu cao cdy DPuwodng kinh gbc  Chi s6 diép luc & S6 1a
Nghigm thirc (cm) than (cm) 14 (s6 Spad) (4)
NT1: 0 NPK+0OVK 118,05h 1,95f 26,259 17,50d
NT2: 0 NPK+VK1 127,18¢g 1,96f 27,63fg  17,75cd
NT3: 0 NPK+VK2 129,18¢ 2,01f 29,00¢ef 17,50d
NT4: 25% N+0VK 164,13e 2,21e 30,63de  18,25bc
NT5: 25% N+VK1 169,55¢ef 2,21e 31,85cd  18,25bc
NT6: 25% N+VK2 171,10e 2,28e 32,83cd  18,25hbc
NT7:50% N+OVK 174,50de 2,73d 33,83c  18,25hbc
NT8: 50% N+VK1 180,15bhcd 2,76d 38,05b  18,75ab
NT9: 50% N+VK2 179,38cd 2,98bc 37,65b  18,75ab
NT210: 75% N+0VK 179,83cd 2,85 cd 38,23b 19,25a
NT11: 75% N+VK1 185,50abc 3,10ab 42,88a 19,25a
NT12: 75% N+VK2 187,80a 3,24a 43,03a 19,25a
NT13: 100% N+0VK 186,60ab 3,24a 43,60a 19,25a
NT14: 100% N+VK1 186,65ab 3,21a 43,88a 19,25a
NT15: 100% N+VK2 185,68abc 3,19a 44,03a 19,25a
F 99,36" 92,35" 59,84" 6,79"
CV (%) 2,82 3,94 4,54 2,75

Trong ciing mgt cot, nhiing S6 c6 chit theo sau khac nhau thi ¢6 khéc biét Y nghia thong ké ¢ mirc 5% (*), Cdc 6 ¢6 chit
theo sau giong nhau thi khdc biét khong co y nghia thong ké, N: dam, NT: Nghiém thizc, VK1: Bacillus aryabhattai
ADR3, VK2: Klebsiella pneumoniae DNR5, VKDC: Klebsiella pneumonia HN1.

Tuong tu, cac nghiém thirc & mac 75% N, VK1
(NT11) va VK2 (NT12) c6 duong kinh gdc than va
chi s6 SPAD ciia 1a cao hon va khac biét ¥ nghia
thdng ké (p<0,05) khi so sanh vé&i nghiém thuc chi
bon phan dam cung muc nhung khong chang vi
khuan va nghiém thic & mirc 75% N ¢6 chiing VK1
cho céc chi tiéu nay khac biét khong c6 y nghia
thdng ké (p>0,05) so nghiém thirc ddi ching duong
chi bon phan 100% NPK nhung khong chung VK
(NT13). Ngoai ra, sé 14 bip cua cac nghiém thirc
bon 50% N két hop chung VK1 va VK2 khac biét
khong ¥ nghia théng ké (p>0,05) khi so sanh vdi
nghiém thic chi bon phan 100% NPK. Nghién ctu
cia Adoko et al. (2021) cho thay vi khuin
Pseudomonas syringae T15 giap tang duong kinh
than bap trong trong chau 44,57%, trong khi dong vi
khuan Pseudomonas putida T19 lam ting 66,10%
dién tich 14 va vi khuan Bacillus thuringiensis T10
gitp tang duong kinh gbc than bap 66,27% so Vi
nghiém thirc doi chimg khéng chung vi khuan.
Ngoai ra, nghién ctru cua Marag and Suman (2018)
cling cho thiy cac dong vi khudn néi sinh dugc
chung vao hat bép trong trong chau nha luéi gitp
cdy bap huy dong dam, 1an va kali 1n sinh khéi bép
& giai doan sinh truong dén 60 ngay sau khi gieo hat
va gitp tiét kiém dugc 25% NPK. Trong d6, 3 dong
vi khuan Lactococcus lactis, Pantoea dispersa va
Klebsiella sp. kich thich ting chiéu dai, kh6i lugng
ré va than 14 bap t6t nht.
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3.1.2. Sinh truéng cdy bdp & giai doan thu
hoach

Bang 4 trinh bay cac sd liéu vé nong hoc va ning
suat bap thyc té ¢ giai doan thu hoach. Nghiém thic
bon 75% N ¢6 ching VK cho gié tri chiéu cao cay
khac biét khong y nghia thong ké (p>0,05) khi so
sanh véi nghiém thac bon 100% NPK nhung khong
chang vi khuan. Chiéu cao déng bip & nghiém thic
bon 75% N két hop chung VK2 cao hon va khac biét
¥ nghia thong ké (p<0,05) khi so sanh vgi nghiém
thire bon 75% N nhung khong ching VK va so vai
nghiém thirc 75% N két hop ching VK 1. Tuy nhién,
nghiém thire nay c6 chiéu cao dong bép twong
duong va khac biét khong ¥ nghia thong ké khi so
sanh vai nghiém thac 100% NPK nhung khong
chung VK. Ngoai ra, sinh khdi than twoi va ré cua
bap & cac nghiém thirc chi bon dam tir 0% N, 25%
N, 50% N va 75% N c6 gia tri théip hon va khac biét
¥ nghia thong ké (p<0,05) khi so sanh v&i cac
nghiém thuc c6 chiing VK1 hodc VK2 trén cung 1
nén phan bon NPK. Bac biét, sinh khdi tuoi than va
r& bap & nghiém thirc chung VK2 két hop bon 75%
N twong duong va khac biét khong ¥ nghia thong ké
(p>0,05) khi so sanh vé&i nghiém thue d6i ching
duong chi bon 100% NPK nhung khong chung vi
khuan.
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Bang 4. Anh hwéng cia vi khuin va phan bén N vé co 1én mgt sé chi tiéu nong hoc ciy bap & giai doan

thu hoach

_ Chidu cao ciy Chiéu cao Sinhkhdi ~ Sinhkhéi  Téng sinh
Nghiém thic (cm) déng bap théan twoi/ ré twoi/ khoi khé/
(cm) chau (9) chau (9) chau (9)

NT1: 0 NPK+0OVK 121,55i 36,33f 69,73] 31,49i 42,19i
NT2: 0 NPK+VK1 128,18hi 44,50e 80,28i 39,55h 51,82h
NT3: 0 NPK+VK2 129,18h 43,73e 81,55i 38,93h 56,52h
NT4: 25% N+0VK 164,13¢ 68,50d 147,65h 85,359 141,43¢
NT5: 25% N+VK1 169,55fg 72,38cd 155,459 100,93f 162,42f
NT6: 25% N+VK2 171,10f 71,85d 160,709 101,40ef 166,44f
NT7: 50% N+0VK 174,50ef 76,88c 174,85f 104,45e 185,09
NT8: 50% N+VK1 180,15h-e 84,88b 185,90e 111,44d 191,49d
NT9: 50% N+VK2 179,38de 85,18b 189,88e 109,78d 203,13c
NT10: 75% N+0VK 179,83cde 84,85b 196,20d 123,80c 201,63c
NT11: 75% N+VK1 185,50a-d 89,33ab 223,63c 145,68b 254,08b
NT12: 75% N+VK2 187,80a 91,85a 227,78bc 149,00a 262,67a
NT13: 100% N+0VK 186,60abc 90,48a 233,15ab 146,18ab 255,80b
NT14: 100% N+VK1 186,65ab 90,35a 234,93a 146,70ab 256,51ab
NT15: 100% N+VK2 185,68a-d 90,73a 232,25ab 143,98b 255,78b
F 92,52" 116,80" 747,417 1458,16" 1228,30"
CV (%) 2,84 4.67 2,43 2,04 2,46

Trong cung mdt ¢ot, nhiing sb ¢o chit theo sau khac nhau thi c6 khéc biét y nghia théng ké & muc 5% (*), cac sb ¢é chir
theo sau giong nhau thi khac biét khong co y nghia thong ké, N: dam, NT: Nghiém thic, VK1: Bacillus aryabhattai
ADR3, VK2: Klebsiella pneumoniae DNR5, VKDC: Klebsiella pneumonia HN1.

Tong sinh khéi kho caa bap gom sinh khéi than
va ré ciing cho két qua twong ty nhu chi tiéu vé sinh
khéi twoi, c6 nghia 1a cac nghiém thirc ¢ chung VK
déu cho sinh khi kho cao hon va khac biét ¥ nghia
thong ké (p<0,05) khi so sanh vé&i cac nghiém thic
c6 cung cong thirc phan bon hoa hoc (0%N, 25%N,
50%N, 75%N va 100%N) nhung khong chung VK.
Dic biét & mirc 75% N chung véi VK2 cho téng sinh
khdi kho cuia bap cao hon va khéc biét ¥ nghia thong
ké (p<0,05) khi so sanh vai nghiém thirc d6i chung
dwong 100% NPK khong chung VK. Két qua nay
tuong tu nhu két qua nghién ctru cia Montafiez and
Sicardi (2013) 12 4 dong vi khuan ¢ dinh dam gitp
tang sinh khéi r& bip trong trong chau 1én tir 42-53%
va lam tang sinh khéi than 1én tir 22-50% so0 Vi
nghlem thirc d6i ching & giai doan cay bép 90 ngay
tudi. Khao nghiém 5 dong vi khuan néi sinh gém
Caulobacter sp. FA13, Pantoea sp. FF34,
Sphinogobium sp. FC42, Pseudomonas sp. FB12 va
Enterobacter sp. FD17 duoc phan 1ap tir ré bap cho
thay cac chung nay déu lam tang sy sinh truong va
phat trlen clia cdy bap, ngoai ra con kich thich hat
nay mam tét hon, ting kich thugc ré va choi bap
trong diéu kién in vitro. Vi khuan Enterobacter sp.
FD17 lam tang sinh khdi than bap, 14 va dién tich bé
mit 14 1én 1an luot 39%, 14% va 20% (Naveed et al.,
2013). Két qua nghién ciru Premsing and Archna
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(2018) khi chung vi khuan néi sinh Lactococcus
lactis, Klebsiella sp. vao cdy bap giup giam duoc
25% lwong phan bon NPK, lam ting sinh khdi kho
than va ré twong duong v&i nghiém thirc bon 100%
NPK va khong ching vi khuan. Twong ty két qua
nghién ciru cua Adoko et al. (2021) vé cac dong vi
khuan Pseudomonas sp. hoic Bacillus thuringiensis
gitip kich thich ting trudng cdy bap va su gia ting
sinh khéi ré, than, 14 cua bap 1a co s& chitng minh
cay hat thu day du chat dinh dudng dam bao ning
suat tét hon so véi cac nghiém thire khong chiing vi
khuan trong diéu kién nha ludi.

3.1.3. Thanh phan nang sudt va trong lwong khé

hat bdp/chdu

Hinh 2 va Bang 5 trinh bay thanh phan cu thanh
nang suit va trong luong hat kho/chau. Nghiém thic
bon 50% N nhung khong ching VK cho chiéu dai
trai bap ngan hon so véi nghiém thirc bon 50% N c6
ching VK (Hinh 1). Nghiém thic bon 75% N khong
chung VK ¢6 chiéu dai trai bip ngén hon so voi
nghiém thirc bon 75% N két hop chang VK2. Chiéu
dai trai bip va dudng kinh than bip & nghiém thuc
bon 75% N két hop chung VK1 hodc VK2 khac biét
khong ¥ nghia thong ké (p>0,05) khi so sanh véi
nghiém thirc bon 100% NPK nhung khéng chiing
VK (Bang 5).
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Bang 5. Anh hwirng ciia vi khuan va phan bén N vé co 1én thanh phan ning suit va trong lweng hat biap

khé/chau

Chiéu dai trai Pwong Soéhang Séhat Khoilwong Khdiluong

Nghiém thirc bip (cm) kinh bip hat/trdi  /hang 100 hat hat khé/chiu
(cm) bap ) )

NT1: 0 NPK+OVK 14,35efg  2,53g 10,00e  10,08f 21,97f 19,69h
NT2: 0 NPK+VK1 12,13h 2,96f 10,50e  11,68f 22,74ef 26,659
NT3: 0 NPK+VK2 13,33gh  3,19de 10,50e  11,52f 22,93ef 26,189
NT4: 25% N+0VK 13,70fg 3,13e 12,00d  22,38e 24,03de 66,85f
NT5: 25% N+VK1 14,85ef  3,13e 12,00d 24,62de 25,52cd 77,84e
NT6: 25% N+VK2 15,53de 2,97f  13,00cd 28,46abc 2390 e 88,17d
NT7: 50% N+0VK 16,15d 3,17e  13,00cd 26,51cd 26,18bc 89,62d
NT8: 50% N+VK1 17,60c  3,19de  13,50bc 27,09bcd 28,62a 104,12c
NT9: 50% N+VK2 18,05c  3,30d  13,50bc 29,11abc 28,42a 111,23b
NT10: 75% N+0VK 17,68c 3,69c 13,50bc 29,49ab 27,15ab 107,65bc
NT11: 75% N+VK1 18,15bc  3,79bc  14,50ab  30,41a 28,59a 130,80a
NT12: 75% N+VK2 19,60a  3,90ab 15,00a  30,98a 28,64a 132,79
NT13: 100% N+0VK 19,40a  3,91lab 15,00a  30,96a 28,29a 130,79a
NT14: 100% N+VK1 19,38ab 3,95a 15,00a  30,60a 28,38a 129,85a
NT15: 100% N+VK2 19.43a  3,98a 15,00a  31,12a 28,35a 131,85a
F 33,51 10,48" 12,99 58,58 21,36" 420,55"
CV (%) 5,21 2,26 7,39 7,79 4,14 4,33

Trong cung mdt ¢ot, nhiing sb co chit theo sau khac nhau thi c6 khéc biét y nghia théng ké & murc 5% (*), cac sb ¢é chir
theo sau giong nhau thi khac biét khong co y nghia thong ké, N: dam, NT: Nghiém thic, VK1: Bacillus aryabhattai
ADR3, VK2: Klebsiella pneumoniae DNR5, VKDC: Klebsiella pneumonia HN1.

S6 hang hat/trai bip va sé hat/hang cua bap &
nghiém thirc bon 50% N két hop chung dong VK2
khac biét khong c6 y nghia thong ké (p>0,05) khi so
sanh vai nghiém thac chi bon 100% NPK nhung
khong chung VK. Khéi lwong 100 hat bip c6 gia tri
trung binh bién thién tir 21,97 g dén 28,64 g. Trong
d6, & nghiém thirc 50% N khong ching VK, khdi
lugng 100 hat thip hon va khac biét c6 ¥ nghia thong
ké (p<0,05) khi so sanh véi cac nghiém thirc cling
mtc phan bon nhung chung vi khuan. Nghiém thuc
bon 50%N két hop chung VK va nghiém thirc 75%
N két hop chiing VK cho khéi lwong 100 hat khac
biét khong c6 y nghia thong ké (p>0,05) khi so sanh
vé6i nghiém thirc bon 100% NPK. Khdi lugng hat
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bap kho/chau co gia tri trung binh bién thién tir
19,69 g (NT1) dén 132,79 g (NT12). Khéi lwong hat
bip ¢ nghiém thirc khong bon phan va khong chiing
VK thip hon hoan toan so vdi cac nghiém thirc c6
bén phan. Nghiém thic cung mirc bon dam 0%,
25%, 50%, 75%, c6 ching VK déu cho khédi lwong
hat cao hon so v&i chi bon phan dam. Khéi lugng
hat bap ¢6 bén 75 N ¢6 ching VK1 hoic VK2 cao
lan luot twong ung gap 1,22 va 1,23 1an so Vi
nghiém thirc chi bon 75 N. Hai nghiém thic co
chung VK1 hoac VK2 va c6 bon 75 N khac biét
khong ¥ nghia véi nhau va tuong dwong khéi luong
hat cua nghiém thicc 100 N va khong chung VK.
Diéu nay ching t6 khi bon 75% N két hop véi chang
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VK di gitp cho cay bap sinh truong va phat trién t6t
hon va cho ra khéi lwong hat khé/chau trong dwong
s0 véi nghiém thac chi bon 100% NPK nhung
khong chung VK.

Két qua nay tuong ty nhu két qua nghién ctru cia
Chin va ctv. (2010); nghién citu cho thay chang vi
khuan ¢4 dinh dam  Gluconacetobacter
diazotrophicus két hop bon 75% N gitip chiéu cao
cdy, chidu dai trai bap, duong kinh trai, s6 hat/trai,
tuong duong va khéac biét khong y nghia thong ké
(p>0,05) khi so sanh v&i nghiém thic chi bon 100%
NPK nhung khong chung VK. Két qua nghién ctu
ctia Pha va ctv. (2015) cho thay bon dong vi khuan
goém Stenotrophomonas maltophilia AM3, Bacillus
megaterium TV2B7 (d¢at man), Ideonella sp. CTIN2
va Serratia marcescens CTB3 (dat ph sa) giup thay
thé 25- 50% phan dam cho cdy lua trong trong chau
& nha ludi. Ngoai ra, nghién cttu cua Siddiq et al.
(2018) cho thay hiéu qua cua dong vi khuan Bacillus
thuringiensis S5 két hop cac chat mang khac nhau
(Biochar, humic va than bun) 1én kich thich sy tang
truong mam, cdy con va lam ting ning suat dau.
Trong do, Bacillus thuringiensis S5 chiing vao than
bun lam ting chiéu dai chdi 1én dén 31%, sinh khéi
ré kho tang 1én 29%, tang khdi lwong kho 1000 hat
1én 27%, ham luong N trong ré tang 3,8%, ham
luong N trong hat ting 5,19% so véi ddi chung.
Nghién ctru cua Naveed et al. (2013) cho thiy vi
khuan cb dinh dam Enterobacter sp. FD17 gitip ting
nang suit bap hat 1én 42% so véi nghiém thic dbi
ching bon cung lugng phan hoa hoc nhung khong
chung vi khuan.

3.2. Panh gia hiéu qua cha vi vhuén cé dinh
dam dén sinh trwéng va ning suit cay
bip & diéu ki¢n ngoai dong

3.2.1. Sinh truong ciia cdy bap ¢ giai doan 60

ngay sau khi gieo

Két qua nghién ctru trinh bay trong Bang 6 vé
c4c chi tiéu sinh truéng cdy bap ¢ thoi diém 60 ngay
sau khi gieo cho thiy chiéu cao cdy, dudng kinh gbc
than va chi sb diép luc & 14 bip & nghiém thirc bon
75% N két hop ching VK cao hon va khac biét y
nghia thong ké (p<0,01) so vai nghiém thirc chi bon
75% N két hop khong ching VK, tuy nhién, khac
biét khong y nghia thong ké khi so sanh véi nghiém
thiec bon 100% NPK. Tuong tu, cac nghiém thac
bon phan dam 75% N c6 ching VK1 hoac VKDC
cho s6 1a bép tuong dwong va khac biét khong ¥
nghia thong ké (p>0,05) khi so sanh vai nghiém thic
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100% NPK nhung khong ching VK. Dac biét,
nghiém thirc bon 75% N két hop chiing VK2 cho sb
la bip cao hon va khic biét y nghia thong ké
(p<0,05) khi so sanh v&i nghiém thirc bon 100% N
nhung khong chung VK. Nhu vay, cdy bap ¢ thoi
diém 60 NSG rat can luong Ién phan dam b sung
dé cho cdy sinh truong va phat trién tot chuan bi cho
ra trai. Bap ¢6 chung VK gitip giam duoc 25% dam
nhung van cho cdy bap sinh truong va phat trién
tuong duong véi nghiém thic bon 100% N

Mot s6 nghién ciru trude day cho thy vi khuan
kich thich sinh truéng cay trong thuong tong hop
céc hop chat thuc day cay bap tang truong bén canh
chirc nang ¢6 dinh dam. Pién hinh nhu nghién ciru
cia Dhawi and Hess (2017) cho thiy téng cong ¢
19 hop chit dwoc téng hop va chuyén hoa tich cuc
trong chdi va ré bap ¢ 2 gidng bip khac nhau dugc
kiém soat boi vi khuan Pseudomonas fluorescens
tong hop ra cac chét trong hé théng ré bao gom
Alanine, Choline, Fructose, Gallate va Glutamate. ..
Ngoai ra, cac chat chuyén hoa phd bién con cé lién
quan dén qua trinh tong hop amino acid va
carbohydrat cua cac qua trinh sinh hod Iy trong cay.
Két qua 1a lam kich thich sinh truong cay trong va
giup cy trdng chdng chiu dugc tét véi cac didu kién
bat lgi, trong d6 co dinh dudng thap Ngoai ra,
Dhawi et al. (2017) da cho thdy vi khuan kich thich
sinh trudng cay trdng lam ting chuyén hoa
carbohydrate va tdng hop amino acid lién quan, thic
day cay trong tang truong va giai doc trong moi
truong dat. Nghién ctu cua Chen et al. (2021) con
cho thdy hiéu qua cia 4 dong vi khuén
Sinorhizobium sp. A15, Bacillus sp. A28,
Sphingomonas sp. A55 va Enterobacter sp. P24
trong viéc thuc day ting sinh trudng va phat trién
cay. bap. Cac nghiém thie c6 chung vi khuan cho
chidu cao cay bap tang tir 41,6-47,2%, khéi luong
khé than 1a ting tir 70,9-86,6%, khdi lugng kho ré
tang tir 61,7-75,6% va dién tich bé mat 1a tang tir
72,9-82,4% so véi nghiém thirc ddi ching khong
chang vi khuan. Két qua nghién ciru cia Amogou et
al. (2019) véi nam dong vi khuan Bacillus
panthothenicus, Pseudomonas Cichorii,
Pseudomonas Putida, Pseudomonas syringae va
Serratia marcescens dén sy sinh truong va phit trién
clia cdy bap cho thay cac nghiém thuc ching vi
khuan+50% NPK cho chiéu cao cdy va duong kinh
than, dién tich 14 cta cdy bap khac biét khong c6 ¥
nghia thong ké (p>0,05) khi so sanh vai nghiém thic
d6i chimg bon 100% NPK-khong chung vi khuan.
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Bang 6. Hiéu qua phan vi khuin c6 dinh dam 1én dén dic tinh ndng hoc ciia ciy bap ¢ giai doan 60 ngay

o . Chiéu cao DPuwong kinh long Chi so diép luc & 1a So la
Nghi¢m thire ciy (cm) géc (cm) (sb6 Spad) (13)
NT1: 0% N+0VK 124,49h 2,169 27,82f 17,76f
NT2: 0% N+VK1 128,24gh 2,27fg 28,89ef 18,02f
NT3: 0% N+VK2 126,35h 2,31ef 28,81ef 18,40e
NT4: 0% N+VKDC 131,849 2,27fg 28,70ef 18,47e
NT5: 25% N+0VK 161,66f 2,37def 29,53e 19,30d
NT6: 25% N+VK1 168,66e 2,44cde 29,16ef 19,35d
NT7: 25% N+VK2 171,26e 2,41cde 29,10ef 19,34d
NT8: 25% N+VKDC 169,89 2,49cd 29,34e 19,21d
NT9: 50% N+0VK 168,83e 2,40cde 32,90d 19,42d
NT10: 50% N+VK1 185,17d 2,45cd 32,31d 19,46d
NT11: 50% N+VK2 186,75d 2,41cde 33,56d 20,18b
NT12: 50% N+VKDC 184,44d 2,46¢d 32,25d 19,49d
NT13: 75% N+0VK 192,61c 2,51c 37,81c 19,87c
NT14: 75% N+VK1 223,17b 2,87b 39,80b 20,19ab
NT15: 75% N+VK2 225,16ab 3,07a 40,47ab 20,47a
NT16: 75% N+VKDC 224,78ab 3,04a 40,41ab 20,11bc
NT17: 100% N+0VK 224,47h 2,98ab 41,02ab 20,17b
NT18: 100% N+VK1 226,47ab 3,01a 41,18a 20,12bc
NT19: 100% N+VK2 229,13a 3,03a 40,79ab 20,09bc
NT20: 100% N+VKDC 224,58b 3,05a 41,12ab 20,25ab
F 573,84" 49,54" 125,07" 62,39"
CV (%) 5,3 3,5 2,8 4,1

Trong ciing mét cot, nhitng S0 ¢6 chit theo sau khdc nhau thi ¢ khdc biét y nghia thong ké ¢ mirc 5% (*), cdc S0 ¢6 chir
theo sau giong nhau thi khdc biét khong cé y nghia thong ké, N: dam, NT: Nghiém thic, VK1: Bacillus aryabhattai ADR3,
VK2: Klebsiella pneumoniae DNR5, VKDC: Klebsiella pneumonia HN1.

3.2.2. Sinh truéng va nang sudt bdp ¢ giai doan
thu hoach

Chiéu cao déng trai gop phan trong viéc tao
thanh kich thudc trai. O cac nghiém thirc bon 25%
N, 50% N, 75% N két hop chung VK cho chiéu cao
dong bap 16n hon va khac biét ¥ nghia thong ké
(p<0,05) khi so sanh vai cac nghiém thic cung mirc
phan N nhung khong chung VK. Nghiém thirc bon
75% N két hop ching VK cho chiéu cao dong bip
tuong duong va khac biét khong y nghia thong ké
(p>0,05) khi so sanh vgi nghiém thirc bon 100% N
nhung khong chung VK (Bang 7). Két qua nghién
ctru nay cho thdy cdy bap trong nghién ciru nay chi
can bén 75% N theo cong thuc khuyén cao két hop
chung VK gitp chiéu cao dong bap tuong dwong véi
nghiém thirc bon 100% NPK khuyén cao.
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Khéi lugng chat kho c6 gi tri bién thién tir 17,65
g dén 31,10 g. Nghiém thirc 0% N bip c6 khi luong
chat kho rat nho va chidu huéng ting dan khi cay
duoc bon nhidu N hon. Nghiém thirc chung VK cho
két qua khdi luogng chat kho bép khac biét cao hon
S0 v6i nghiém thac ¢ cung mirc phan bon 25% N,
50% N va 75% N. Cac nghiém thicc 75% N co bo
sung VK1 hay VK2, bip c6 khéi lugng chat kho
tuwong ty nghiém thac chi bon 100% NPK va khong
chung VK. Két qua thi nghiém cua Lopez-Ortega et
al. (2013) cho thay vi khuan noi sinh Klebsiella
variicola 1am ting khdi lwong chit kho & chdi va ré
céy bap 1én dén 39% so véi dbi ching khong chiing
VK. Theo két qua nghién ctitu Amogou et al. (2019),
cac nghiém thic chung vi khuan 50% NPK khoi
lwong chit khé cua cay bap cao hon nghiém thie ddi
chimg am va khac biét khong co ¥ nghia thong ké so
véi nghiém thac chi bon phan 100% NPK.
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Bang 7. Hiéu qua cua vi khuin cé dinh dam 1én chiéu cao dong bip va khéi lwgng chit kho

Nghié¢m thirc Chiéu cao déng bip (cm) Khdi lugng chat khé (t/ha)
NT1: 0% N+OVK 52,29f 17,65e
NT2: 0% N+VK1 58,08f 18,73e
NT3: 0% N+VK2 57,45f 19,22e
NT4: 0% N+VKDC 56,53f 18,98e
NT5: 25% N+0VK 71,40e 21,56d
NT6: 25% N+VK1 84,88d 24,22¢
NT7: 25% N+VK2 87,14d 24,81c
NT8: 25% N+VKDC 83,73d 24,50¢c
NT9: 50% N+0VK 85,58d 24.,63c
NT10: 50% N+VK1 98,61c 27,02b
NT11: 50% N+VK2 100,35¢ 27,66b
NT12: 50% N+VKDC 98,82c 26,95b
NT13: 75% N+0VK 107,23b 27,33b
NT14: 75% N+VK1 118,36a 31,36a
NT15: 75% N+VK2 119,77a 31,90a
NT16: 75% N+VKDC 117,25a 30,59
NT17: 100% N+0VK 120,16a 31,86a
NT18: 100% N+VK1 120,08a 31,29
NT19: 100% N+VK2 119,72a 31,57a
NT20: 100% N+VKDC 117,81a 31,10a
F 103,09" 48,37"
CV (%) 5,11 5,39

Trong cing mgt cét, nhiing s6 c6 chit theo sau khdc nhau thi ¢6 khac biét y nghia thong ké ¢ mirc 5% (*), cdc 6 ¢6 chit
theo sau giong nhau thi khac biét khong co y nghia thong ké, N: dam, NT: Nghiém thic, VK1: Bacillus aryabhattai
ADR3, VK2: Klebsiella pneumoniae DNR5, VKDC: Klebsiella pneumonia HN1.

3.2.3. Cac yéu to ,Cd'u thanh nang sudt va nang
suat thyc té cua hat bap

Nghiép thuc bon 75% N c¢o6 ching VK2 cho
chidu dai trai 16n hon khéac biét y nghia thong ké
(p>0,05) so v&i nghiém thic & cting mirc phan bon
75% N nhung khong ching VK va tuong duong so
véi nghiém thirc bon 100% N nhung khong chung
VK (Hinh 2). Tuong tu, duong kinh trai bap &
nghiém thac bon 75% N c6 ching VK khac biét
khong y nghia thong ké (p>0,05) khi so sanh véi
nghiém thic bon 100% NPK nhung khong ching
VK. Tuy nhién, nghiém thirc bon 75% NPK nhung
khong chung vi khuén ciing cho 2 chi tiéu nay khac

VT4 NT/NT 3 NT4NTSNT.6 NT- 3 NTS NTS NTAOKT41 NT4

biét khong y nghia thdng ké khi so sanh v6i nghiém
thirc bon 100% NPK nhung khong chung vi khuan
(dwa vao s6 liéu thong ké Bang 8). Diéu nay c6 nghia
1a vi khuan khong ¢ hiéu qua lam gia ting hai chi
tiéu nay.

S6 hang hat/trai ¢ gia tri bién thién tir 11,50
hang dén 14,80 hang. Két qua thé hién & Bang 8 cho
thdy nghiém thirc bon 75% N két hop ching VK1
hoic VK2 hoic VKDC cho s6 hang hat/trai twong
duong va khac biét khong ¥ nghia thong ké (p>0,05)
khi so sanh vai nghiém thirc bon 100% NPK nhung
khong chung VK.

4 |
9 NT 43.NT 4 NT45 NTAG N4 F |NTAB NT49NT-30)

Hinh 2. Chiéu dai trai bip & cac nghiém thirc thi nghiém ngoai déng
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Bang 8. Hi¢u qua cia vi khuan co dinh dam Ién thanh phan ciu thanh ning suit va ning suit bap

Nghiém thire Chiéu dai trai Puong kinh S6 hang So hat/  Khdi lrgng Ning suat
; (cm) trai (cm) hat/trai hang 1000 hat (g) bap (tan/ha)
NT1: 0% N+0VK 15,06jk 2,899 11,50h  20,87h 214,909 2,71h
NT2: 0% N+VK1 14,98jk 3,17fg 12,109 23,149 231,31f 3,639
NT3: 0% N+VK2 14,43k 3,11fg 12,30fg  23,93g 229,41f 3,889
NT4: 0% N+VKDC 14,19k 3,19fg 12,259 23,529 230,21f 3,749
NT5: 25% N+0VK 15,82ij 3,32ef 12,35fg  25,40f 245,43e 4,52f
NT6: 25% N+VK1 16,61ghi 3,65de 12,75ef  28,08e 251,94e 5,49
NT7: 25% N+VK2 16,35hi 3,65de 13,23d  28,32¢ 249,08e 5,64¢e
NT8: 25% N+VKDC 16,47hi 3,69bc 13,00de 28,54de 250,68e 5,66e
NT9: 50% N+0VK 17,39efg 3,72bc 13,00de  28,45e 263,05d 6,20d
NT10: 50% N+VK1 17,71def 3,83bc 13,85bc  29,72cd 294,95¢ 6,91bc
NT11: 50% N+VK2 17,85¢-f 3,78bc 14,15b  29,99bc 296,28bc 7,07b
NT12: 50% N+VKDC 17,87b-e 3,79bc 14,05b  30,73bc 292,11c 6,71c
NT13: 75% N+0VK 17,96b-e 4,04ab 13,45cd  31,13b 293,35c 6,93bc
NT14: 75% N+VK1 19,10ab 4,20a 14,75a  33,13a 303,77a 8,64a
NT15: 75% N+VK2 19,38a 4,23a 14,80a  33,85a 302,87ab 8,77a
NT16: 75% N+VKDC 18,82a-d 4,19a 14,70a  33,36a 303,59ab 8,55a
NT17: 100% N+0VK 19,03abc 4,25a 14,75a  33,47a 303,46ab 8,78a
NT18: 100% N+VK1 19,00abc 4,19a 14,75a  33,19a 303,60a 8,70a
NT19: 100% N+VK2 18,86a-d 4,24a 14,80a 33,73a 302,83ab 8,76a
NT20: 100% 18,84a-d 4,20a 14,70a 33,59 303,06ab 8,65a
N+VKDC
F 15,27" 12,19" 47,25  83,64" 153,31" 389,24"
CV (%) 5,01 6,62 2,37 3,02 1,89 3,16

Trong cing mot cot, nhing s6 c6 chit theo sau khac nhau thi ¢6 khac biét ¥ ngha thong ké & mic 5% (*), céc $6 c6 chit
theo sau giong nhau thi khac biét khong co y nghia thong ké, N: dam, NT: Nghiém thic, VK1: Bacillus aryabhattai
ADR3, VK2: Klebsiella pneumoniae DNR5, VKDC: Klebsiella pneumonia HN1.

Khéi lwong 1000 hat bép ciing bi anh hudng boi
vi khuan cé dinh dam. Cac nghiém thirc c6 chung
VK déu cho khéi luong 1000 hat cao hon va khac
biét ¥ nghia thong ké (p<0,05) khi so sanh Véi
nghiém thac chi bon phan vo co & mirc phan 50% N
va 75% N. Dic biét 1a & nghiém thirc bon 75% N két
hop chung VK1 hoic VK2 hoic VKDC cho khbi
lwong 1000 hat bap khac biét khong y nghia théng
ké (p>0,05) khi so sanh vai nghiém thic chi bon
100% NPK nhung khong ching VK. Ning suét thuc
té cua bép c6 gia tri trung binh bién thién tir 2,71
tan/ha (NT1) dén 8,78 tan/ha (NT17). O nghiém
thirc khong bon phan dam, nang suét bép thip nhat
va khéc biét c6 ¥ nghia théng ké (p<0,05) khi so
sanh véi cac nghiém thirc con lai. Cung mac phan
bon 75% N nhung c6 ching VK2 cho ning suat bap
cao hon so véi nghiém thic bon 75% N nhung
chiung VK1 (chénh léch 0,13 tin/ha). Diéu nay cho
thidy VK2 c6 hiéu qua lam ting ning suat bap tot
hon VKI1. Ngoai ra, nghi¢ém thirc boén 75% N co
chung VK2 cho ning suat thyc té cao twong dwong
véi nghiém thicc chi bon 100% NPK nhung khong

182

chung VK. Céc nghiém thirc bon 100% NPK két
hop chung VK cho ning sut thyc té bip khac biét
khong ¥ nghia théng ké (p>0,05) khi so sanh vdi
nghiém thic chi bon 100% NPK nhung khong
chung VK.

Diéu nay giai thich riang cac dong vi khuan noi
sinh ¢6 tac dong bé tro, lién ket trong cdy va tong
hop dam bd sung khi cdy can. Trong moi truong
thiéu dam, néu cay can nhiéu dam thi vi khuan cé
dinh dam hoat dong tich cuc tao dam. Trong moi
truong giau dam, vi khuan khong téng hop nhiéu
dam cho cdy. Theo nghién ctu cua Chelius and
Triplett (2000), vi khuian Klebsiella pneumonia
2028 va Kilebsiella pneumonia 342 dugc tim théy
vung md sinh truong cua than va mo ré cay bap. Két
qué cho thay ring mé bép 1a moi truong song cua vi
khuan K. pneumonia va vi khuan nay san Xuét
enzyme tong hop dam cho cay. Mdi quan hé cong
sinh cing ¢6 loi gitra thyc vat va vi khuan ¢ dinh
dam trong mo sinh trudng duge didu khién bai thuc
vat (Lodwig et al., 2003). Két qua nghién ciru cua
Salvo et al. (2018) cho thdy nghiém thuc ching vi
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khuan Azospirillum brasilense két hop vi khuan
Pseudomonas fluorescens va khong Uré bon cho
cdy bap gitip nang suat bip khac biét khong ¥ nghia
thong ké (p>0,05) khi so sanh v&i nghiém thirc bon
180 kg/ha Uré nhung khong chung VK. Amogou et
al. (2019) da cho thay chung vi khuan Serratia
marcescens két hop 50% NPK cho ning suat hat
tang 39,05% so vé&i ddi ching khong chung vi khuan
va khong phan NPK. Nghiém thicc nay cho ning
Suat (2,36 t/ha) khac biét khong y nghia thong ké
(p>0,05) khi so sanh véi nghiém thirc chi bon 100%
NPK nhung khong chung VK (2,30 t/ha). Ngoai ra,
Chen et al. (2021) cho thdy hai dong vi khuan
Sinorhizobium sp. A15 va Bacillus sp. A28 giup lam
tang nang suit bap tir 22,2-28,9% cao hon so véi dbi
chimg khong ching vi khuan.

4. KET LUAN VA PE XUAT
4.1. Kétluan

Hiéu qua 2 dong vi khuan ¢6 dinh dam Bacillus
aryabhattai ADR3 va Klebsiella pneumoniae
DNR5 két hop véi than bun bon cho bip trén nén
dat c6 phan NPK tac dong lam kich thich sinh
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