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TOM TAT

Nghién ciru duwgc thue hién nham danh gi anh huong cia hai dong vi
khudn Curtobacterium citreum HH5 (HHS5) va Curtobacterium luteum
MT6 (MTG6) dén sinh trieéng, ning sudt cdi xanh & diéu kién nha hedi. Thi
nghiém duoc bé tri hoan todn nngu nhién voi 5 NT va 3 lap lai qua 2 vu
lién tuc. Cac chi tiéu theo doi gom sinh trudng, ning sudt va ddc tinh dat.
Két qua dong vi khudn HHS gitp kich thich gia ting cdc chi tiéu gom
chiéu cao cdy, kich thude la, ham lwong diép luc, ciing nhu do dan dién
(EC) trong ddt qua 2 vu thi nghiém. Ddc biét, vi khudn HHS lam ting ndng
sudt cdi xanh lén dén 11,7% (vu 1) va 36,7% (vu 2) so vGi doi chimg. Dong
vi khudn MT6 don lé hodc két hop hai dong vi khudn véi nhau tang kich
thudc ld va nang sudt ¢ vu 2 la 19,6% va 11,2%. Tom lai, dong vi khudn
HHS c6 tiém ndng cao trong viéc phat trién ché pham sinh hoc gitip kich
thich sinh truéng va nang suat cay rau dong thoi cdi thién EC dat.

Tir khoa: Cdi xanh, Curtobacterium citreum, Curtobacterium luteum,
EC dat, kich thich sinh truong

ABSTRACT

The study was carried out to evaluate the effects of two bacterial strains,
Curtobacterium citreum HHS5 (HH5) and Curtobacterium luteum MT6
(MT6) on the growth and yield of mustard green under greenhouse
conditions. The experiment was arranged in a completely randomized
design with 5 treatments and 3 replicates over 2 consecutive crops. The
collected parameters include growth, yield, and soil characteristics. The
results showed that the baterial strain HHS5 stimulated an increase in
plant height, leaf size, chlorophyll content, and electrical conductivity in
soil over 2 consecutive experimental crops. In particular, HHS5
increased the yield of mustard green up to 11.7% (in crop 1) and 36.7%
(in crop 2) compared to the control. The strain MT6 alone or combining
two bacterial strains increased leaf size and yield in crop 2 by 19.6%
and 11.2%, respectively. In summary, the baterial strain HHS5 has a high
potential for developingprobiotics to stimulate the growth and yield of
vegetables and soil EC improvement.

Keywords: Curtobacterium citreum, Curtobacterium luteum, mustard
green, plant growth promotion, soil EC
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1. GIOI THIEU

Canh tic nong nghiép theo huéng bén viing
nham han ché ti da viéc tac dong tiéu cuc dén moi
truong sinh thai dang dugc quan tdm nghién clru va
ng dung rong rai trén thé gioi. _Trong canh tac nong
nghiép bén viing, cac san phim c6 ngudn goc tir
thién nhién, hitu co, sinh hoc va vi sinh dugc uu tién
va khuyén khich st dung aé thay thé mot phan hoac
hoan toan cac san pham cé nguon gbe tong hop tur
hoa chat ma khi sir dung c6 thé anh huéng x4u dén
mdi trudng sinh thai. Cac ché pham sinh hoc va vi
sinh ¢6 chirc nang co lgi cho cdy trong dugc phan
1ap chii yéu tir dit nong nghiép. Bén canh dét, 14 thyc
vat ciing 1a mét nguén chtra nhiéu nhom vi sinh vat
¢6 10i cho cdy trong. Trong s6 d6, nhom vi khuin
thudc chi Methylobacterium va Curtobacterium da
dugc cong bb 1a co tiém ning tmg dung rat 16n vi
chung lién két rat chat ché véi cay tréng va hién dién
chu yéu trén bé mit thuc vat va ¢ anh hudng tich
cuc toi sy sinh trudng va phat trién cta thuc vat
thong qua qua trinh tong hop cac phytohormone
(auxin, cytokinin) (Holland, 1997), tiét I-
aminocyclopropane-1-carboxylate deaminase diéu
hoa ethylen trong cay (Madhaiyan et al., 2006), gia
tang kha niang hap thu cac chit khoang, gia ting su
khang bénh cua thuc vat (Maliti, 2000), tong hop
enzyme urease va co dinh nito (Sy et al., 2001). Bén
canh d6, nhom vi khuan thudc chi Curtobacterium
c6 mdi lién quan mat thiét dén thuc vat va dic biét
1a ndm trén bé mat thuc vat (Behrendt et al., 2002).
Vi khuan thudc chi Curtobacterium, c6 Guanin +
Cytosine cao, ching la nhdm gram duong va ching
cling 1a nhimg vi khuan song ndi sinh pho bién cua
dau tam, trén 12 va & ving ré ciia mot sb loai thuc
vat. Ngoai ra, Sturz et al. (1997) cho rang vi khuan
Curtobacterium luteum c6 thé kich thich ting
truong doi véi co ba 1a do (Trifolium pratense L.)
khi dugc chiing riéng 1¢ hoic hdn hgp véi cac chiing
vi khudn Rhizobium. Ching c6 thé tao ra cac phan
tng khac nhau bang nhiéu co ché dé bao vé ciy
trﬁ)ng (Bulgari et al., 2011), giam thiéu viéc x4m
nhiém ciia tac nhan gy bénh (Lacava et al., 2007)
va thiic day sy sinh trudng va phat trién cua thuc vat
(Sturz et al., 1997). Dong vi khuan Curtobacterium
herbarum dﬁ dugc chung minh 1a c6 kha nang thiic
day sinh truéng va phét trién & cay hoa cai, rau diép,
hing qué va cai ngot (Mayer et al., 2019).

Két qua nghién ctru cia Nhan (2020) da phan lap
duoc hai dong vi khuan Curtobacterium sp. HH5 va
MT6 (HHS va MT6) tir 14 hoa hong va mong toi co
kha ning kich thich ti 1¢ ndy mam, phuc hdi ti 18 nay
mam cua hat bap do ton thuong béi nhiét d6 50°C.
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Ngoai ra, trong nghién ctru nay hai dong vi khuan
HH5 va MT6 nay con thé hién kha ning kich thich
sinh trudng va gia ting sinh khdi cay bap khi trong
trong moi truong dinh dudng Hoagland ¢ bd sung
vi khuén & diéu kién phong thi nghiém, trong d6 NT
t6 hop 2 dong vi khuan nay cho két qua kich thich
sinh truong cdy bap tét nhat. Tuy nhién, chua co
nghién ctru vé kha ning kich thich sinh truong cua
2 dong vi khuan nay 1én cay cai xanh trong diéu kién
nha lu6i hay ngoai dong. Vi vay, nghién ciru nay
dugc thuc hién nham danh gia higu qua cia hai dong
vi khuan HH5 va MT6 lén sinh trudng, nang suét cai
xanh va mot sb dic tinh dat ¢ diéu kién nha ludi.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguén vi khuén

Hai dong vi khuan phan lap HH5 va MT6 tir 1a
ciy hoa hdng va mong toi (Nhan, 2020) duoc nudi
tang sinh riéng biét trong moéi trudng TSB ti€t trung.
Mau dit 1én trén may lic tron va lic véi toe do 120
vong/phut trong 3 ngay dudi diéu kién phong thi
nghiém. Mat s6 cua 2 dong vi khuan dugc xac dinh
theo phuong phap nhoé giot (Hoben & Somasegaran,
1982).

2.2. Gibng cai xanh

Gidng cai xanh duoc sir dung trong thi nghiém
1a gidng cai be xanh m& HN-25 cua cong ty Hoa
Néng. Hat dugc ngam trong cic dung dich huyén
phu vi khuén dugc chuan bi muc 2.1. Hat duoc n gam
riéng biét voi 2 dong vi khuan HH5 va MT6, riéng
hon hop 2 dong véi ty 18 (1:1) trong 4 gid voi mat
s6 107 CFU/mL. Hat rau cai xanh ctia NT ddi chiig
khong ching vi khuén dugc thyc hién twong tu
nhung str dung nudc cat tiét trung. Sau 4 gi® ngdm
trong dung dich huyén phu vi khuan va trong nudc,
hat dugc gieo vao chau voi mat s6 30 hat/chau theo
timg NT thi nghiém ¢ thoi diém 0 ngay thi nghiém.
Sau mot tudn gieo hat, cay dugc tia va chua lai 5
cay/chau.

2.3. Chuén bi xi than va ¢6 dinh vi khuin viao

xi than

Xi than t6 ong dwoc thu gom trong dia ban thanh
phd Cén Tho. Vi khuén dugc cb dinh vao trong xi
than t6 ong trudc khi bon vao dét theo phwong phap
cua Nghia va ctv. (2015) dugc mo ta nhu sau: xi than
sau khi thu vé tién hanh nghién nho qua ray kich
thudce 2 x 2 mm va can 20 g xi than sau do tiét trung
w6t trong 20 phut & 121°C. Tiép theo, dich huyén
phu hai dong vi khuan HH5 va MT6 dugc bd sung
vao xi than va mat s6 vi khuén chung vao dat 1a 10°
cfu/g déit; tron 20 g xi than da cd dinh vi khuén vao
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ting dét & d6 sau 0 - 10 cm theo timg NT thi nghi¢m
o thoi diém 0 ngay thi nghiém.
2.4. Dit thi nghiém

Dét  thi nghiém thudéc nhém dat phu sa
(Fluvisols) dugc thu thép tu dét tréng rau an la tai
khu vuc trdng chuyén rau tai phuong Hung Thanh,
quan Cai Rang, thanh phd Can Tho. Mau dat dau vu
duoc phan tich mot s6 hoa va sinh hoc dit gdbm pH,
EC, mét s6 vi khuan, nAm va xa khuan trong dat. Két
quéa phan tich dic tinh dit ddu vu dugc trinh bay
trong Bang 1 thé hién dit c6 pH = 5,09; EC = 115
pS/cm dugc danh gia 1a khong gay bét loi cho cay
trong sinh truéng va phat trién. Mat s6 vi khuan
chiém uu thé hon so v6i ndm va xa khuan. DAt sau
khi thu dugc tron déu véi nhau thanh mot mau 16n.
Sau d6, cho 6 kg dat (khdi lugng kho kiét) vao cac
chéau nhya den (chau c6 kich thudce 30 cm (cao) x 30
cm (rong)). Pat duoc 1am toi trén bé mat trudc khi
gieo hat.

Bang 1. Mt s6 diic tinh dit dung cho thi nghi¢m

nha luwoi
Cac chi tiéu Pon vi Gia tri
pHHz() - 5,09
EC (dét 1: nuéc 2.5) uS/cm 115
Vi khuén CFU/g  6,9x10°
N&m CFU/g 3.8x10°
Xa khuin CFU/g  42x10°
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2.5. B tri thi nghi¢m

Thi nghiém dugc b tri trong chau nhya va thyuc
hién lién tuc qua 2 vy, & diéu kién nha ludi theo thé
thirc hoan toan ngau nhién voi 5 NT va 3 1an lip lai
(n =3). Vu 1 va vu 2 dugc bd tri lan luot tir
25/7/2022 dén 30/8/2022 va tr 21/9/2022 dén
27/10/2022. Cac NT thi nghiém dwoc liét ké nhu
sau.

1) NT 1: Khong bon phan
2) NT 2: 70N-48P,05-24K,0 (NPK khuyén cao)

3) NT 3: 70N-48P,05-24K,0 + Vi khuan HH5
(10° cfu/g dat)

4) NT 4: 70N-48P,05-24K,0 + Vi khuén MT6
(10° cfu/g dat)

5) NT 5: 70N-48P,05-24K,0 + Vi khuén HH5
(10° cfu/g dét) va vi khudn MT6 (10° cfu/g dét)

Nudc tudi tir 1 dén 2 1an/ngay vao budi sang sém
va chiéu mat dé giir am do dat. Co dai va sdu bénh
dugc quan 1y bang phuong phép thi cong. Phan bon
héa hoc cho cai xanh theo cong thirc 70N-48P,0s-
24K,0 (Pigp va ctv., 2011; Ba & Thuy, 2019). Phan
NPK duoc st dung trong thi nghiém gém phan
UREA (46% N) dugc san xuat boi Cong ty Co phan
Phan bon dau khi Ca Mau, Kali Phu My (61% K20).
Thoi gian va lidu lugng bén phan héa hoc cho cay
rau thi nghiém duogc trinh bay trong Bang 2

Béng 2. Lich bon phan héa hoc cho ciy céi xanh thi nghiém trong nha luéi

Loai phan bén Cong thirc Bén lan 1 Bén lan 2 Bén lan 3 Bén lan 4

: kg/ha (ONSKG) (%) (INSKG) (%)  (14NSKG) (%) (2INSKG) (%)
N 70 0 30 30 40
P20s 48 100 0 0 0
K20 24 0 30 30 40

Ghi chu: NSKG: ngay sau khi gieo
Chi tiéu theo doi

(a) Pic tinh dat: déc tinh hoa va sinh hoc dat
gém pHizo, EC, mat s6 vi khuén, nim va xa khuan
trong dit dugc thyc hién vao thoi diém dau va cudi
vu thi nghiém.

Huzo: Do bing méay do 744 pH Meter-Metrohm
san xuét tai Thuy Si, pH duogc do bé‘lng cach sir dung
dién cuc [H+] trong dung dich trich vdi ti 18 dat:
nuéde la 1:2,5.

ECrdé't: Do bang may do EC Schott model 960
san xuat tai Ptrc trong dung dich trich véi ti 1¢ dat:
nude la 1:2,5.
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MGt s6 vi khuén, xa khudn va ndm trong dit:
Can 10 g dat 4m cho vao chai thiy tinh chira 90 mL
dung dich Phosphate buffer (Dung dich buffer
phosphate (1 L) dung dé trich vi khuan gom 31,2 g
NazHPO4 2H20 va 39 3 g NaH2P04 12H20) sau do
mau dugc lic trén may lac ngang voi toe do 150
vong/phut trong 60 phut, tiép theo pha lodng cac day
ndng do dich huyén phu vi sinh vat véi nong do pha
loang 10. Sau d6, 50 pL dung dich mau dugc cho
lén dia petri chita moi truong thich hop cho ndm
potato dextrose agar (potato extract 4 g; dextrose 20
g va 15 g agar trong 1 L nudc cét), cho xa khuén
Gause I (20 g tinh bot, 3 g MgS04.7H,0, 3 g
K>HPO4; 1 g KNO;3, 0,5 gNaCl 0 Olg FeSO,. 7H20
20 g agar trong nudc cit 1L nude cat) va vi khuén
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trypton soya broth agar (30 g trypton soya broth va
15 g agar trong 1L nudc cat).

(b) Chi tiéu sinh truéng: Chi ti€u sinh trudng
dugc thu thap vao cac giai doan 15, 25 va 35 ngay
sau khi bo tri thi nghiém gom:

Chiéu cao cdy (cm): Chiéu cao ciy duoc tinh tir
mitt dat dén phan chop ngon cao nhit va tién hanh
do 5 cay trén mdi chau.

Chiéu dai ld (cm): Chiéu dai 14 tinh tir nach 14
dén phan chop ngon cao nhat va tién hanh do 2 14
truong thanh 16n nhét trén mdi chau.

Chiéu rong la (cm): Chiéu rong 1a dugc xac
dinh bang cach do phan rong nhat trén 14 va tién
hanh do 2 14 truong thanh 16n nhat trén moi chau.

Chi so digp luc té (SPAD): xac dinh bing may
do KONICA MINOLTA SPAD-502 Plus.

(c) Niing suit ciy:

Khoi lwong twoi cdy cdi xanh/chdu: (g/chau):
tién hanh thu toan bd cay cai xanh/chau va can toan
bd cay cai cia moi NT (sau khi da bo lai r¢).

Sinh khéi than (g/chdu): tién hanh liy mot
lwong cai miu dé dem di sy & 105°C trong ti siy
dén khi khdi luong khong dbi, can khéi lwong sau
khi sdy va tinh ra dwoc 4m do ciing nhu luong sinh
khéi kho cua cdy cai xanh trong mdi chau thi
nghiém.

2.6. Xirly so liéu

S liéu duoc tong hop va xir Iy bang phan mém
Microsoft Excel 2016 va thdng ké theo kiém dinh
Tukey’s bang phan mém Minitab version 16.

Tap 59, S6 5B (2023): 113-122

3. KET QUA VA THAO LUAN

3.1. Anh hwéng caa hai dong vi khufln, HHS
va MT6 dén sinh truéng, ning suat ciy
cai xanh trong diéu kién nha lwéi

3.1.1. Sinh truong

a. Chieu cao cay

Két qua chidu cao cdy cai xanh qua 2 vu thi
nghiém khac biét co ¥ nghia théng ké giira cac
nghiém thirc (NT) (p<0,05) (Bang 3). O vu 1, thoi
diém 15 ngay sau khi gieo (NSKG) khac biét khong
y nghia thong ké giita cac NT, diéu nay co thé 1a do
o thoi dlem ndy, cdy con nho va nhu cau dinh dudng
ma cdy trong can hap thu Van con it, dinh dudng
trong dat luu ton trudc ddy van cung cap du cho cay
cai xanh, nén chiéu cao cay & NT ddi chimg khong
bon phan ciing cho twong duong véi cac NT bon
phan. Tuy nhién, ¢ thoi diém 25 va 35 NSKG chiéu
cao cdy & NT ddi ching 4m (khong bon phén) thap
hon ¢6 y nghia théng ké (p<0,05) so v&i cac NT con
lai, nhung cac NT cao hon khéc biét khong y nghia
thong ké (p>0,05). Chiéu cao cdy vu 2, co su khac
biét nhau & ca 3 thoi diém 15, 25 va 35 NSKG. O tat
ca 3 thoi diém khao sat, NT chung dong vi khuan
HHS5 cho chiéu cao cdy cao nhét va khac biét c6 y
nghia thng ké (p<0,05) khi so sanh véi cac NT con
lai. Trong khi 3 NT bon 100% NPK khac biét khong
¥ nghia thdng ké vé chiéu cao cdy (p>0,05) va NT
khong bon phan cho chiéu cao thap nhat. Nhur vay,
qua 2 vu thi nghiém NT bon 100% két hop bd sung
vi khuan HH5 c6 hiéu quéa gitp lam gia tang chiéu
cao cay cai xanh.

Bang 3. Chiéu cao cy cii xanh qua 2 vu thi nghiém trong diéu kién nha lwéi

Chiéu cao ciy (cm)

Vul Vu?2

NT 15 25 35 15 25 35

NSKG NSKG NSKG NSKG NSKG NSKG
Khong bon phan 10,1 17,9° 19,3% 10,2° 17,2¢ 20,3¢
70N-48P,05-24K,0 10,6 24,32 31,2° 10,5° 25,84 27,40
70N-48P,05-24K,0 + HH5 10,8 25,12 31,5° 11,52 29,82 30,8?
70N-48P,05-24K,0 + MT6 10,9 24,32 31,12 10,6° 27,8° 28,1°
70N-48P,05-24K,0 + HH5 + MT6 10,7 23,62 29,72 10,5° 26,3¢ 27,7°
F ns * * * * *
CV (%) 6,54 13,07 17,49 4,38 17,66 13,56

Ghi chii: Trong ciing mét cét, nhitng s c6 chir theo sau khdac nhau thi ¢6 khéc biét ¢6 y nghia thong ké & mire 5% (*);

ns: khdc biét khéng cé y nghia thong ké.
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b. Chiéu dai la

Két qua chiéu dai 14 cai xanh qua 2 vu thi nghiém
duoc thé hién trong Bang 4 ¢ sy khac biét co y
nghia théng ké giita cac NT (p<0,05). O vu 1, ¢ thoi
diém 15 va 25 NSKG, NT khong bon phén cho chiéu
dai 14 thap hon cac NT con lai (p<0,05) va ciac NT
bon 100% NPK khéc biét khong ¥ nghia thong ké.
Tuy nhién, & giai doan 35 NSKG, NT ching dong
vi khuan HH5 va MT6 cho két qua tuong duong, lan
lugt dat 29,4 cm va 26,5 cm khong khac biét
(p<0,05) va cao hon so véi hai NT con lai. Trong
khi d6, ¢ vu 2, két qua cé sy khac biét rd rét hon
giita cac NT thi nghiém & 3 thoi diém khao sat. O
hau hét cac thoi diém thu mau, NT ching dong vi
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khuan HH5 cho két qua vé chiéu dai 14 cai xanh tot
hon ké dén 1a NT ching dong vi khuin MT6, rdi dén
NT chung t6 hop 2 dong vi khuan HH5 va MT6 va
cudi cing 1a NT bon 100% NPK khuyén céo. Két
quéa dong vi khuan HH5 c6 kha ning kich thich lam
tang chiéu dai 14 cai xanh rat hidu qua, trong khi néu
két hop 2 dong vi khuin HH5 va MT6 lai v6i nhau
khong mang lai hi€u qua cao trong viéc kich thich
tang truong, co thé 1a do hai dong vi khuan khi séng
chung c6 thé canh tranh dinh dudng va méi trudng
séng lam giam hiu qua kich thich tang truong cay
tréng cua ching. Viée tre ché 1an nhau c6 thé lién
quan dén su tong hop hop chat bacteriocins dé trc
ché 1an nhau gilta vi khudn trong diéu kién canh
tranh moi truong song (Gutierrez & Arbulu, 2021).

Bing 4. Chiéu dai 14 cai xanh qua 2 vu thi nghi¢m trong diéu ki¢n nha luwéi

Chiéu dai 14 (cm)
Vul Vu?2

NT 15 25 35 15 25 35

NSKG NSKG NSKG NSKG NSKG NSKG
Khéng bon phan 6,6 14,6° 15,5¢ 7,74 13,6¢ 15,2¢
70N-48P,05-24K,0 7,72 20,60 26,3 8,1° 22,49 23,7¢
7ON-48P,05-24K,0 + HH5 8,1° 20,9° 29,4 9,72 26,6 28,6°
7ON-48P,05-24K>0 + MT6 7,6° 202°  26,5% 9,1b 24,8 27,00
7ON-48P,05-24K,0 + HH5 + MT6 7 4% 1920 24,8 8,3 24,0¢ 25,9¢
F * * * * * *
CV (%) 7,68 1433 20,43 9,09 21,11 20,02

Ghi chii: Trong ciing mét cét, nhitng sé c6 chir theo sau khac nhau thi ¢6 khéc biét y nghia thong ké 6 mirc 5% (*); ns:

khdc biét khéng cé y nghia thong ké
c. Chiéurong ld

Chiéu rong 14 cai xanh qua 2 vy thi nghiém duoc
thé hién trong Bang 5. O vu 1, két qua cac NT bon
100% NPK khuyén céo c6 va khong chung vi khuan
khac biét khong y nghia théng ké. Tuy nhién, cac
NT nay c6 chiéu rong 14 16n hon va khac biét y nghia
thong ké (p<0,05) v6i NT khong bon phan hoa hoc.
O vu 2, cac NT bd sung vi khuan cho ch1eu rong la
t6t hon so voi NT bon phan hoa hoc & tat ca cac thoi
diém khao sat. Dac biét, hai NT bon phan NPK theo
khuyén cdo co ching dong vi khuan HH5 hoic

chung t6 hop 2 dong HH5 va MT6 cho chiéu rong
14 cai xanh cao hon cac NT con lai, va khac biét
khong y nghia théng ké (p>0,05) & thoi diém 35
NSKG. Nhur véy, ca 2 dong vi khuan HH5 va MT6
déu gitip tang chiéu rong 14 & vu rau thir hai. Piéu
nay cho thiy cac dong vi khudn thir nghiém sau khi
chung vao trong dat can phai c6 thoi gian dé thich
nghi, phat trién va nhan mat sb dat du sb luong dé
thuc hién t6t cac chtc nang kich thich ting truéng
cdy trong cua chung.

Bing 5. Chiéu rong 14 cii xanh qua 2 vu thi nghi¢m trong diéu ki¢n nha luéi

Chiéu rong 14 (cm)

Vul Vu 2

NT 15 25 35 15 25 35

NSKG NSKG NSKG NSKG NSKG NSKG
Khéng bon phan 2,6° 6,4° 7,0 3,44 7,6¢ 8,84
70N-48P,05-24K,0 2,7 9,4% 12,52 3,6° 10,94 10,1¢
70N-48P,05-24K,0 + HH5 3,12 10,02 13,22 4,12 13,8° 14,02
70N-48P,05-24K,0 + MT6 2,82b¢ 9,52 12,52 3,8 12,9¢ 13,50
70N-48P,05-24K,0 + HH5 + MT6 2,9% 8,92 11,82 3,6° 14,92 13,9%
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Chiéu rong 14 (cm)

Vul Vu?2
NT 15 25 35 15 25 35
NSKG NSKG NSKG NSKG NSKG NSKG
F * * * * * *
CV (%) 6,75 10,04 22 6,59 22,1 18,8

Ghi chii: Trong ctiing mot ¢ét, nhitng sé ¢é chir theo sau khdc nhau thi c6 khdc biét ¥ nghia thong ké & mike 5% (%), ns:

khdc biét khéng ¥ nghia thong ké
d. Chi s6 SPAD

Két qua chi s6 SPAD cuia 14 cai xanh qua 2 vu
thi nghiém & diéu kién nha ludi duoc trinh bay trong
Bang 6. Két qua chi s6 SPAD & 14 cai xanh giira cac
NT bén phan hoa hoc theo khuyén cao co su khac
biét khong ¥ nghia thong ké (p>0,05) & 2 thoi diém
khao sat (15 va 25 NSKG). Tuy nhién, & thoi diém
35 NSKG, NT bon phan hoa hoc két hop chiing
dong vi khuan HH5 c6 chi s6 SPAD cao hon so véi
NT bén phan héa hoc, nhung lai khac biét khong y
nghia thong ké véi 2 NT chung vi khuan MT6 va
NT t6 hop 2 dong vi khuan HH5 va MT6 (p>0,05).
O vu 2, két qua ¢ tit ca cac thoi diém thu mau NT
d6i chimg 4m (khong bén phan héa hoc) c6 chi s6
SPAD trong 14 thip nhét. Trong sé cac NT c6 bon
phan hoa hoc khuyén céo, NT ching dong vi khuan
HHS luén cho chi s SPAD trong 14 cao nhit, dao
dong trong khoang 26,8 dén 30,0 (SPAD) (p<0,05).
Trong khi 3 NT con lai khac biét khong y nghia

thong ké (p>0.05) vé chi tiéu diép luc t cua 14 & tat
ca cac thoi diém khao sat. Nhu vay, két qua trong s6
2 dong vi khuan thir nghiém chi c¢6 dong HH5 khi
dugc chung riéng 1é thé hién chirc ning giup cai
thién chi s6 SPAD cua 14 cai xanh & vu thi nghiém
thir 2. Nhu vay, dong vi khudn HH5 can phai dwoc
chung vao dit mdi vu dé gitip vi khuan co thoi gian
thich nghi v6i méi truong sdng méi dé nhan du mat
s6 cho viéc thue hién cac chirc nang cua ching. Do
d6, chi & vu 2 vi khuan méi thé hién tt chire nang
kich thich ting truong cy trong so voi vu 1. Ngoai
ra, dong vi khuan HHS c6 thé da sdng sot tot hon
trong moi truong dat dé thyc hién chirc ning téng
hop siderophore (Hoai, 2022), gitp huy dong va hap
thu Fe trong dét tot hon, nén cdy trong c6 kha ning
hut 14y Fe sau khi vi khuan két thuc vong doi cua
ching. Piéu nay lam ting ham luong chlorohpyll
ctia 14, do Fe 1a mgt trong nhimg nguyén t4 thiét yéu
cho viéc tong hop chlorophyll ciia 14.

Bang 6. Diép luc t6 ciia 14 cai xanh qua 2 vu thi nghi¢m trong diéu ki¢n nha luéi

Diép luc to (SPAD)

NT Vul Vu 2
15 25 35 15 25 35
NSKG NSKG NSKG NSKG NSKG NSKG
Khong bon phan 22.7 24 3P 23 .4¢ 25,24 25,6¢ 22.7¢
70N-48P,05-24K,0 22.6 26,70 24,8 25,8b¢ 27,50 25,8P
70N-48P,05-24K,0 + HH5 22.4 26,7 26,9° 26,82 30,00 27,9
70N-48P,05-24K,0 + MT6 21,8 25,9% 25 Qb 26,0P 28,1° 26,3°
70N-48P,05-24K,0 + HH5 + MT6 223 27,00 26,1% 25,5¢d 28,2b 26,0
F ns * * * * *
CV (%) 3.1 4,85 5,25 22 5,38 6,84

Ghi chii: Trong cung mot cgt, nhiting 56 ¢6 chit theo sau khéc nhau thi c6 khdc biét y nghia thong ké & mirc 5% (*); ns:

khac biét khong y nghia thong ké.
3.1.2. Nang sudt
a. Khéi lwong tuoi/chdu

Két qua khdi lugng twoi cdy cai xanh/chau qua 2
vu thi nghiém dugc thé hién trong Hinh 1. Két qua
6 su khac biét gilra cac NT (p<0,05) qua 2 vu thi
nghiém va ning suit cay cii xanh & vu 2 thap hon
vu 1. NT khong bén phan c6 ning suat thap nhét &
ca 2 vy voi trong lugng dat 78,6 g (vu 1) va 39 g (vu
2). Nghiém thirc bon phan héa hoc theo khuyén céo
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két hop chung dong vi khuan HHS cho trong lwong
tuoi cdy cai xanh/chau cao nhéat, khac biét y nghia
thdng ké (p<0,05) v6i cac NT con lai, 1an luot dat
334 g/chau va 257 g/chau tuong tng véi vu 1 va vu
2. Nghiém thirc bon phan hoéa hoc khuyén cao két
hop chung dong vi khuan MT6 va NT béon phan hoa
hoc két hop chiing hai dong vi khuan HH5 va MT6
& vu 1 cho két qua khac biét khong y nghia théng ké
(p>0,05) v6i NT bon phan hoa hoc. Tuy nhién, ¢ vu
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hai, hai NT nay cho két qua vé trong lwong ciy/chau
cao hon va khac biét y nghia thong ké (p<0,05) khi
so sanh v6i NT dbi chimg va 1an luot dat 225 g/chau
va 209 g/chau. Khi so sanh cac NT ching vi khuén
v6i nhau, két qua ca hai vy déu co cung mot xu
huéng d6 1a NT chung t6 hop 2 dong vi khuan HH5
va MT6 ludn cho trong lwong twoi/chiu thip hon so
v6i NT ching don 1¢ hai dong vi khuan HH5 va
MT6. Nhu véy, c6 thé hai dong vi khuan nay c6 su
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dbi khang 1an nhau lam trc ché mat s vi khuan 1dn
nhau dﬁn dén chire nang kich thich sinh truong va
nang suét cay. tréng bi han han ché do d6, din dén
cac chi tiéu vé sinh truong clng thip hon va tir do
nang suét tuoi cling bi giam xudng. Nhu vay, dong
vi khudn HH5 1a dong vi khuan c6 chirc ning tot
nhét trong vai tro kich thich sinh trudng va nang suét
cdy cai xanh & diéu kién thi nghiém nha ludi, ké dén
1a dong vi khuén MT6.

400 BKhong bén phan
& 350 3340 ©100% NPK
S 298b 296b 8100% NPK + HHS5
=y 300 T T 0100% NPK+ MT6
£ Q 2572
g 0 \ d
EE 200 x 188
R )
) \ \
5= 150 § \
=
g 100 78,6 x §
& 50 x 3% §
s, I\ ,4 TN

Vul

Vu2

Vu thi nghiém

Hinh 1. Trong lwgng twoi cai xanh/chau qua 2 vu thi nghiém & diéu kién nha lwéi

Két qua nghién ctru nay ciing tuong ty nhu cac
két qua nghién ctu trudc diy dong vi khuin
Curtobacterium sp. c6 kha nang kich thich sinh
truéng va ting ning suit cdy trong (Sturz et al.,
1997; Mayer et al., 2019). Samain et al. (2017) da
phan 1ap dwoc dong vi khuan Curtobacterium
plantarum EDS c¢6 kha nang gia ting sinh trudng
cdy lta mi, tang sinh khdi r& twoi va sinh khdi than
tuoi. Trong nghién ctru cia Diez-Méndez & Rivas
(2017) ciing chi ra rang, dong vi khudn
Curtobacterium herbarum Cs10 c6 kha nang cai
thién s lugng hoa va tang cuong dang ké chiéu dai
clia sgi nghé tiy va ning suét ciy ngh¢ tay. Trong
nghién ctru nay co6 dé cap, cac dong vi khuan
Curtobacterium sp. 12 nhitng dong vi khuén da chuc
nang trong viéc tao ra siderophore, hoa tan
phosphate va tao ra cac hormone ting truong thuc
vat nhu IAA. Tuong tu, Raupach and Kloepper
(2000) ching minh dugc ring Curtobacterium
flaccumfaciens strain ME1 c¢6 kha nang kich thich
sinh truong dang ké cay dua leo. Thém vao dé, trong
nghién ctru Roméan-Ponce et al. (2017) c¢6 khing
dinh khi chung dong vi khuan Curtobacterium sp.
lam tang kha ning nay mam va sinh truéng ciy cai
mu tat.
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b. Sinh khéi than khé

Sinh khéi khé than cay cai xanh/chdu qua 2 vu
thi nghiém c6 sy khac biét y nghia thong ké giita cac
nghém thirc (p<0,05) (Hinh 2). Nhin chung, sinh
khdi kho than cai xanh & cac NT ¢ vu 1 ludn cao hon
so voi sinh khéi than khé cy cai xanh & vu 2. Két
qua nay phu hop vai chi tiéu trong lugng tuoi cla
cdy cai xanh/chau. Ngoai ra, nghiém ddi chimg 4m
khong bon phan hoa hoc cho sinh khéi than khé thap
nhét. O ca hai vu thi nghiém, NT bon phan hda hoc
két hop chung dong vi khuan HH5 cho sinh khéi
than kho cta cay cédi xanh cao hon va khac biét y
nghia thong ké (p<0,05) véi cac NT con lai. Mic du
& vu 1, hai NT ching dong vi khuan MT6 va NT
chung dong HH5 khac biét khong y nghia thong ké
(p>0,05) v&i NT dbi chimg duong chi bon phan hoa
hoc khuyén céo, va lan luot dat 31,3, 29,6 va 29,8
g/chau, nhung ¢ vy 2, hai NT chung dong vi khuén
MT6 va NT ching t6 hop 2 dong vi khuan HH5 va
MT6 cho sinh khéi than khd/chau cao hon va khac
biét y nghia théng ké (p<0,05) khi so voi NT dbi
chirng duong chi bon phan hoéa hoc va lan luot dat
22,5, 20,9 va 18,8 g/chéu. Nhu vay, két qua nay
chimg minh dong vi khuan HH5 khong chi gitp gia
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tang sinh khéi twoi cdy cai xanh/chu ma con giap
cay huy dong tot hon dinh dudng dé tao sinh khoi
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than kho cua cai xanh tét hon cac NT khéac qua 2 vu
thi nghiém.

OKhoéng bon phan
35 | B4 §100% NPK

E 30 | 7 3 B100% NPK+ MT6
5 N 25,74
= 25 - \
=
=2 \
=15 - \ \
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A 10 {79 x \
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Vul Vu2
Vu thi nghiém

Hinh 2. Sinh khdi than khé cai xanh qua 2 vu thi nghiém trong diéu kién nha lwéi

3.2. Anh huéng ciia hai dong vi khuan HH5
va MT6 deén mot so dic tinh dat & dieu
kién nha luéi qua 2 vu thi nghiém

3.2.1. pHva EC

Céc chi tiéu pH va EC dit qua 2 vu thi nghiém
thyc hién lién tuc trong nha ludi duoc trinh bay
trong Bang 7. pH dét cua cac NT thu vao thoi diém
cudi vu 1 va 2 déu khéc biét khong y nghia thong ké
(p>0,05). Nhu vay, két qua qua 2 vu thi nghiém, viéc
tac dong ciia phan bon hoa hoc don 1¢, két hop véi
ching don 1¢ hay t6 hop 2 dong vi khuan HH5 va
MT6 khong lam thay doi pH dat so véi NT ddi
chung am khoéng bon phan.

Tuy nhién, gia tri EC trong dat ciia cac NT co su
khac biét y nghia thong ké (p<0,05) khi so sanh voi
nhau. O ca hai vu thi nghiém, NT d6i chimg am

khong bon phan va NT dbi chimg dwong bon phan
hoa hoc co EC thap nhit 1an luot dat 62,1 va 94,9
puS/cm cho vu 1 va 75,5 va 90,4 uS/cm cho vu 2.
Trong khi NT bén phan hoa hoc két hop ching dong
vi khuan HHS5 cho gia tri EC trong dt cao nht, lan
luot dat 124,3 va 127,5 uS/cm cho vu 1 va vu 2. Hai
NT bén phén hoa hoc két hgp chiing dong vi khuan
MT6 va NT bon phan héa hoc két hop chung dong
vi khuan HH5 va MT6 tuong duong nhau & vu 2.
Nhu vay, két qua dong vi khuan HH5 gitip lam gia
tang gia tri EC trong dat va do day la dit khong
nhiém mén nén viéc gia ting EC trong dét lién quan
dén cac cation 1a cic nguyén t6 dinh dudng trong
dat. Piéu nay c6 thé mot phan 1a do dong vi khudn
HHS5 c6 kha nang ¢b dinh dam nén trong dét co
lugng NH4" cao hon, tir 6 giup gia ting EC trong
dét (Hoai, 2022).

Biang 7. Két qua pH va EC trong dét qua 2 vu thi nghiém trong diéu kién nha lwéi

NT pH EC (pS/cm)

Vul Vu 2 Vul Vu 2
Khéng bon phan 5,81 6,17 62,1°¢ 94,9°
70N-48P,05-24K,0 5,78 6,00 72,5¢ 90,4°
70N-48P,05-24K,0 + HH5 5,81 6,03 124,32 127,5°
70N-48P,05-24K,0 + MT6 5,76 6,03 110,6* 102,9°
70N-48P,05-24K,0 + HHS + MT6 5,64 6,23 95,9 89,9°
F ns ns * *
CV (%) 5,5 4,2 25,5 15,1

* Ghi chu: Trong cung mot cot, nhing $6 ¢6 chit theo sau khdc nhau thi ¢6 khdc biét y nghia thong ké ¢ mirc 5% (*); ns:

khac biét khong y nghia thong ké
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3.2.2. Visinh vit trong dat

Két qua mat s6 vi sinh vt trong dit qua 2 vy thi
nghiém cho théy mat sb vi khuén sau vu 1 va vu 2
khac biét khong ¥ nghia théng ké (p>0,05) (Bang 8).
Nghia 1a viéc bon phan hoa hoc theo lwong khuyén
céo don 1¢ hay két hop ching hai dong vi khuan
HHS5 va MT6 khong 1am thay dbi gia tri vé mat sb
vi khudn trong dat. Mét s6 nam qua 2 vu thi nghiém
trong dat khong phat hién ¢ bat cir NT nao. Két qua
& diéu kién thi nghiém nha ludi trong nghién ctru
khong phu hop cho quan thé nam trong dat phat
trién. Mat s6 xa khuéan trong dat qua 2 vu c6 khac
biét ¥ nghia théng ké khi so sanh véi nhau (p<0,05).
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O vu 1, mat sb xa khuén & NT chi bon phan héa hoc
va NT bon phan hoa hoc két hop chung 2 dong vi
khuin HH5 va MT6 cho mat s6 xa khuan cao nht,
1an luot dat 4,54 log cfu/g dét va 4,40 log cfu/g dat
trong khi cac NT con lai c6 mat s6 xa khuan thép
hon. Ngoai ra, & vu 2, cac NT bon phan hoa hoc khac
biét khong ¥ nghia thong ké (p>0,05) vé mat sd xa
khuén trong dat, dao dong trong khoang tir 4,19 dén
4,46 log cfu/g dat. NT khong bon phan héa hoc co
mat sé xa khuén trong dét thip nhit. Nhu vy, 2
dong vi khuan HH5 va MT6 chung vao trong dat hau
nhu khong lam anh hudng dén mat s6 vi sinh vat
g6m nam, vi khuan va xa khuén trong dat.

Bang 8. Mt so vi sinh vat trong dat qua 2 vu thi nghiém & diéu kién nha luéi

Mt sb vi sinh trong dét (log CFU/g)

NT Vi khuén Xa khuén Nim

Vul Vu?2 Vul Vu?2 Vul Vu 2
Khong bén phan 5,62 5,70 0,0¢ 3,76°
70N-48P,05-24K,0 5,74 5,74 4,54* 4,407
70N-48P,05-24K,0 + HHS 5,45 5,87 3,96° 4,28* Khong phat hién
70N-48P,05-24K,0 + MT6 5,64 5,91 4,26° 4,46*
70N-48P,05-24K,0 + HH5 + MT6 5,71 5,81 4,40 4,19*
F ns ns * *
CV (%) 32 2,0 52,1 6,6

* Ghi chii: Trong ciing mot cot, nhitng s6 ¢6 chik theo sau khdc nhau thi ¢é khdc biét Y nghia thong ké ¢ mikc 5% (*); ns:

khdc biét khéng ¥ nghia thong ké
4. KET LUAN

Dong vi khuan Curtobacterium citreum HHS
cho hiéu qua t6t hon trong viéc kich thich ting sinh
truong cdy rau cai xanh & didu kién nha ludi qua 2
vu thi nghiém lién tuc gém chiéu cao cay, kich thudc
1a, ham luong diép luc t6 va dic biét 1a sinh khéi
tuoi va sinh khdi kho cai xanh. Ngoai ra, chung dong
vi khuan HHS5 vao dat gitip ting gia tri EC trong dat
rat dang ké. Do d6, dong vi khuan HH5 rat c6 tiém
nang trong viéc phat trién ché pham sinh hoc giup
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