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lan Iap lai. Két qua qua ba vu thi nghiém cho thdy, hai dong vi khudn MT6
va HHS5 gitip giam 25% phdn bén héa hoc, dong thoi cdi thién chiéu cao
cdy, chiéu dai ld, chi s6 SPAD ciia ld, ning sudt va sinh khéi khé cia cdi
xanh, ddc biét gitip giam ham lugng nitrat tich lily trong than cdy. Dong

vi khudn MT6 kich thich chiéu dai ré, tang nang suat va sinh khoi khé tot
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The study aimed to evaluate the efficacy of two bacterial strains,
Curtobacterium citreum HHS and Curtobacterium luteum MT6, on the
growth, yield of mustard greens, and soil properties in Can Tho City. The
experiment was arranged in a completely randomized block design with 5
treatments and 4 replications. The results of three experimental crops
showed that the two bacterial strains MT6 and HHS helped reduce 25%
of chemical fertilizers, while improving plant height, leaf length, leaf
SPAD index, yield and dry biomass of mustard greens, especially helping
to reduce the nitrate content accumulated in the stem. The MT6 bacterial
strain stimulated root length, increased yield and dry biomass better than
the HHS bacterial strain. Both bacterial strains helped improve P-avail.,
EC and pH in the soil compared to the treatment with only chemical
fertilizers. In particular, the MT6 bacterial strain helped increase P-total
in the stem and P-avail. in the soil. In addition, the treatments with the
bacterial strain also improved the numbers of nitrogen-fixing bacteria,
phosphorus and silicon solubilizing bacteria in the soil.

Keywords: Curtobacterium citreum, Curtobacterium luteum,
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1. GIOI THIEU

Canh tac nong nghiép theo hudng an toan va bén
viing dang dugc quan tdm nghién clru va ng dung
rong rai trén thé gidi. Vi sy phat trién cua cong
ngh¢ vi sinh, ché phém vi sinh tir cdc dong vi khuan
phén lap chu yeu tir dat n6ng nghiép dugc coi la mot
gidi phap co tiém ning hd trg ting truong va phat
trién, gitip gia ting ning suit cdy trong thong qua
cac co ché truc tiép va gian tiép khac nhau nhu san
xudt cac chat chuyén hoa thi cap, nhu ¢b dinh dam,
hoa tan lan, hoa tan kali va silic, tong hop
phytohormone (IAA, gibberellin, cytokinin,...),
cung cdp vitamin, enzymes glup kich thich sinh
trudng cay trong, d6i khang voi sdu bénh hai va ting
kha ning chdng chiu véi stress (Kesaulya et al.,
2021; Mishra et al., 2022; Ghorbel et al., 2023).

Chi Curtobacterium thudc ho Microbacteriaceae,
bao gém céc vi khudn Gram dwong ¢ c6 ham luong
Guanin (G) va Cytosine (C) cao trong b gen. Nhom
vi khuén nay thuong ton tai dudi dang ndi sinh hodc
cong sinh trén bé mat 14 va ving ré cia nhiéu loai
thuc vat, trong d6 phd bién nhit & cay dau tim. Nho
mdi quan hé tuong tic chit chd véi cdy chu,
Curtobacterium d6ng vai trd quan trong trong viéc hd
trg sinh truedong va phat trién cua thuc vat. Cac ching
thudc chi nay c6 kha nang sinh tong hop cac chat diéu
hoa sinh trudng thyc vat nhu auxin va cytokinin,
tham gia chuyén hoa nito théng qua hoat dong urease
va ¢ dinh nito, dong thoi san xudt enzyme 1-
aminocyclopropane-1-carboxylate (ACC) deaminase
gitp diéu chinh ndng do ethylen noi sinh trong cay.
Bén canh d6, Curtobacterium con gop phan nang cao
hiéu qua hap thu dinh dudng va thé hién tiém ning
g dung trong kiém soat sinh hoc (Maliti, 2000; Sy
et al., 2001; Madhaiyan et al., 2006). Nhiéu nghién
ctru da chimg minh rang cac chung Curtobacterium
sp. c6 thé kich hoat cac co ché bao vé khac nhau, qua
d6 han ché sy xAm nhap cua vi sinh vat gdy bénh va
thiic day sinh truong ciia mot s6 cay trong nhu cai
xanh, rau diép, hung qué va céac loai rau an la khac
(Lacava et al., 2007; Bulgari et al., 2011; Mayer et
al., 2019). Phén tich hé gen cho thdy phan 16n cac
chiung Curtobacterium mang nhiéu gene lién quan
dén dic tinh kich thich sinh truong thyuc vt (Bulgari
et al.,, 2014).

Tai Viét Nam, cac cong trinh nghién ciru vé phan
lap va tuyén chon vi khuan ¢6 ngudn gdc tir thyc vat
nhim phuc vu muc tiéu kich thich sinh trudng, nang
cao ning suat va ting cuong kha ning bao vé cay
trong hién van chua dugc quan tim. Mot s6 két qua
nghién ctru gan day da ghi nhan rang hai chung vi
khuin Curtobacterium citreum HH5 (HHS5) va
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Curtobacterium luteum MT6 (MT6), dugc phan lap
1an luot tir 1a cay hoa hong va cdy mong toi, thé hién
kha nang cai thién ty 1¢ nay mam cua hat. Dic biét,
c4c chung nay con gitp phuc hdi ty 18 nay mam da
bi suy giam do xur 1y nhiét & 50°C trong thoi gian 48
gio.

Bén canh d6, hai dong vi khuin HH5 va MT6 c6
kha nang ¢ dinh dam sinh hoc v&i ham luong lan
luot 1a 3,54 mg/L va 3,43 mg/L sau 24 gid; hoa tan
lan kho tan Ca3(POs), dat 12,20 va 18,02 mg/L
P,0s; n@)ng d6 Gibberellin dugc téng hop cua hai
dong vi khudn HH5 va MT6 lan luot dat 1601
fmol/uL va 1768 fmol/uL; néng dd siderophore
duoc téng hop tir hai dong vi khuan lan duogc dat dat
62,69 psu va 39,85 psum sau 72 gio. Khi khao sat
trong diéu kién nha luéi cho thiy dong vi khuan
HHS5 giup kich thich gia ting chidu cao ciy, kich
thude 14, ham lugng diép luc t6, ciing nhu EC trong
dat qua 2 vu thi nghiém va lam ting ning sut cai
xanh 1én dén 11,7% (vu 1) va 36,7% (vu 2). Trong
khi dong vi khuan MT6 lam ting ning suit cai & vu
2 lan luot 19,6% va 11,2% (Ung et al., 2021; Chau
et al., 2023). Dya trén ket qué nghién cuu dat duoc
cua ha1 dong vi khuan tlem nang HH5 va MT6 lén
sinh truong va nang sudt cdy trong cling nhu cac dic
tinh cua dat ¢ didu kién nha ludi, viéc danh gia hiéu
qua cia hai dong vi khuin nay & cac dbi tuong ciy
trf)ng khac nhau va trong diéu kién ddng ruong la
can thiét nhim phuc vu san xuét nong nghiép bén
virng, gop phan gia ting ning sut, biao vé moi
truong.

2. PHUONG PHAP NGHIEN CUU
2.1. Pia diém

Thi nghiém dugc thyc hién trén dat phu sa
(Fluvisols), trong rau chuyén canh tai phuong Hung
Thanh, quén Cai Rang, thanh phé Can Tho vé6i 3 vu
thi nghiém lién tuc tir thang 06 dén thang 12 nim
2024.

Chuén bi dat: dién tich mdi liép dat tuong tng
véi mdi lap lai cho nghiém thirc 1a 20 m2 (S mx 4
m), chiéu cao cua liép so véi v6i mat dat 1a 30 cm,
mdi liép cach nhau 0,5 m. Mdi liép dét twong ng
v6i mot lap lai. Pau tién dat thi nghiém dugc cude
1én, 1én hep, dét trén bé mat hep dugc bam nho va
trai déu cho bang phang dé dam bao do dong déu
cho thi nghiém va thoat nudc t6t. Sau do, dat dwoc
tién hanh thu miu vao dau vy dé phan tich mot sb
chi tiéu nhu pH, EC, dam va lan hitu dung, vi sinh
vat. Két qua déac tinh dat dau vu dugc thé hién trong
Bang 1 cho thay dét ¢ pH 5,13 va EC 14 60,3 pS/cm
phu hop canh tac cay rau. Ham lugng dam hiru dung
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dang amoni dat 96,5 mg/kg & muc trung binh, dang
nitrate kha thap (19,2 mg/kg) va ham lugng 1an hiru
dung ciing thap chi dat 29,2 mg/kg (Orgeon state
uniersity extension service, 2004; Washington State
University-Tree Fruit Research & Extension Center,
2004). Mt s vi khuan tong va xa khuan kha cao
lan luot 1a 2,78x10° cfu/g va 1,25x10° cfu/g, co su
da dang cua cac nhém vi khuén c6 loi, trong d6 vi
khuén ¢ dinh dam chiém wu thé hon dat 6,84x10°
cfu/g.

2.2. Ngudn vi khuin

Nhén sinh khéi vi khudn va cé dinh nguon vi
khudn trong xi than: nguon vi khuan
Curtobacterium citreum HHS5 va MT6 duoc phan
1ap tir 14 cAy hoa hdng va mdng toi tir cac nghién ctru
trude (Ung et al., 2021). Vi khuan dugc nhan mat sé
trong 100 mL TSB (Tryptone Soya Broth) trong 3
ngay. Vi khuan dugc ¢ dinh trong xi than (2 x 2
mm) 1a chat mang dwa theo phuwong phép cia
Nguyen et al. (2015) véi ty 18 1:1. Mat sé vi khuan
gbc dat 10° CFU/g.

2.3. Hat gibng

Hat gidng cai xanh trong thi nghiém 1a giéng cai
xanh be m& HN-25 cta cong ty Héa Nong. Hat dugc
ngam trong dung dich huyén phu vi khuan HHS,
MT6 riéng 1¢ va hdn hop HH5 va MT6 véi mat s6
cubi cung 1a 106 CFU/mL. Hat rau cai xanh cia
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~ Nghiém thirc 3 (T3): 75% NPK + HHS5 (10°
CFU/g dat)

~ Nghiém thirc 4 (T4): 75% NPK + MT6 (10°
CFU/g dat)

~ Nghiém thue 5 (T5): 75% NPK + MT6 va
HHS (10° CFU/g dét)

Phan bon hoéa hoc cho cai xanh theo cong thirc
70N-48P,05-24K,0 (Cao et al., 2011; Tran & Vo,
2019). Phan dugc bon thuc 3 1an theo thoi gian sinh
trudng cua cay cai xanh.

Hinh 1. Cii xanh & thoi diém 20 ngay sau khi
gieo ¢ vu 1 tai phwong Hung Thanh, quén Cai
Réng, thanh pho Can Tho.

Bing 1. Mot s6 diic tinh dit thi nghi¢m dau vu tai
phwong Hung Thanh, quian Caii Réng,
thanh phd Cin Tho tir thing 06 dén
thang 12 nam 2024

nghiém thtrc d6i chimg khong chiing vi khuan dugc Cic chi tiéu Pon vi Gia tri
thyc hién tuong ty nhung st dung nudc cAt tiét pHu20 - 5,13
trang. Hat dugc t trong ti trong 24 gid dé hat nut EC (1:2,5) puS/cm 60,3
nanh trude khi gieo. Amoni (NH4") mg/kg 96,5
2.4. Bb tri thi nghi¢m Nitrate (NO5) mg/kg 19,2
. . . Phiu dung mg/kg 29,2
Thi nghiém dugc b6 tri theo thé thirc khoi hoan Vi khuan CFU/g 2,78x10°
toan ngau nhién (RCBD) v6i 5 nghiém thire va dugc NAm CFU/g 5,57x103
4 1ap lai (n = 4), moi lan 13p lai twong tmg véi mot Xa khuan CFU/g  1,25x10°
liep. Cac nghiém thie duoc liét ké nhu sau: Vi khuan cé dinh dam CFU/g 6,84x10°
— Nghiém thic 1 (T1): 100% NPK khuyén céo Vi khl}ém hoa tan lan CFU/g 2,99x10°
bon phén (70N-48P,05-24K,0) Vi khuén hoan tan silic CFU/g 5,26x10°
~ Nghiém thitc 2 (T2): 75% NPK (52,5N- Vi khuan hoa tan kali CFU/g 8,56x10°
36P,05-24K,0)
Béang 2. Lwgng phan N, P, K bén cho ciy céi xanh & giai doan 10, 15, va 25 NSG
Loai phan bon 10 20 25
NSG Phan tram phén bén (%)
Urea 30 40 30
DAP 30 40 30
KClI 30 30 40

*Liru y: NSG: Ngdy sau gieo; Phan tram phdn bon (%) cho cdy cai xanh ¢ cdc giai doan bén phan twong tng véi hrong

phdn bon ¢ cac nghiém thirc thi nghiém.
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Ky thudt cham soc: Quy trinh k¥ thuat cham soc
cho cai xanh d}rqc thyc hién. Lich bon phan héa hoc
vao ba thoi diém 10, 20 va 25 ngay sau gieo (NSG)
duoc trinh bay trong Bang 2. Quan sat sy sinh
trudng cua cay, thuong xuyén kiém sodt sau bénh
hai, c6 dai va tudi nudc trong qua trinh canh tac béi
phuong phép thu cong.

2.5. Chi tiéu danh gia

2.5.1. Chi tiéu néng hoc:

Cac chi tiéu dugc thu thap trong khung vuong
(0,5 x 0,5 m), mdi nghiém thirc dwoc dat 3 khung dé
theo doi va danh gia sinh truong vao cac giai doan
15, 25 va 40 ngay sau gieo (NSG). Céc chi tiéu bao
gom chiéu cao cay, chiéu dai 14, chi sé SPAD, chiéu
dai ré. Cac phuong phéap xac dinh theo cong bé Chau
et al. (2023).

2.5.2. Chi tiéu ning sudt va chat lwong

—  Ndng sudt tong ciia cdi xanh (kg): duoc xac
dinh dya trén trong luong twoi ¢ thoi diém thu
hoach, tién hanh thu toan bd cdy cai xanh ctia moi
khung tuong ung véi tiing nghiém thirc thi nghiém.

—  Sinh khoi than khé: mot lugng cai mau nhit
dinh dugc 1iy dé dem di sy & 70°C trong tii siy dén
khi khdi lugng khong ddi, can khéi lwong sau khi
sdy va tinh ra dugc 4m do ciing nhu sinh khdi kho
cua cdy cai xanh trong khung cua cac nghiém thuec.
Chi tiéu vé chdt lwong ciia rau: ham lugng
N, P tong s6 va nitrate (NO3") trong than 1a dugc
phan tich vao thoi diém thu hoach

+ Ham luong nitrate (NO3") trong rau dugc phan
tich theo tiéu chuian TCVN 8742:2011: mau trich
v6i nudce cat va hién mau véi dung dich thude thir
C, va so mau trén may quang phd & budc song 540
nm.

+ Ham lugng dam tong s (Nts) trong sinh khoi
rau duoc xac dinh bang phuong phap vé co mau va
chung Kjeldahl sau d6 chuan do bang HiBO3 2% c6
chi thi mau (AOAC, 2005a).

+Ham lugng lan tong s6 (Pys) trong sinh khdi rau
duoc xéc dinh bang phuong phap v6 co va so mau &
bude song 880 nm (AOAC, 2005b).

2.5.3. Chi tiéu ddc tinh dat

Sinh hoc dat: mat s6 vi khuin, nim, xa
khuén, vi khuan c6 dinh dam, hoa tan 1an, hoa tan
kali, hoan tan sillic. Phwong phap trich mau dat thuc
hién theo Gerba & Pepper, 2004. Cac mdi truong
chuyén biét cho vi khudn cb dinh dam, vi khuan hoa
tan lan, hoa tan kali va hoa tan silic (Bold, 1949;
Kwon et al., 2002; Park et al., 2005; Hu et al., 2006).
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—  Héa hoc dat: pH, EC, dam hitu dung, 14n hitu
dung.

— pHmo dat: dugc xac dinh dya trén phuong
phap ctia Benton (2001).

— EC dit (Electronic conductivity, mS/cm):
dugc xac dinh dya trén phuong phap cia Rhoades et
al. (1999).

— Dam hitu dyng: dugc xac dinh bdi ham lugng
ammonium va nitrate trong dat.

Ham luong ammonium trong dat (NH,*, mg
N/kg): duoc trich bang dung dich KC12 M ti 1¢ 1:10
(w/v). Ham luong dam ammonium (N-NH4") trong
dung dich trich dugc xéac dinh theo phuong phép so
mau va do béng may do quang phd (UV/vis) & budc
song 650 nm (Bremner & Keeney, 1996; Nelson,
1983).

Ham luong nitrate trong dat (NOsy", mg N/kg):
duoc trich béng HCI 0,5 M; 0,5 g vanadium (III)
chloride; 0,2 g sulfanilamide; 0,01 g N-(1-naphthyl)
ethylenediamine dihydrochloride va do bang may
do quang phd (UV/vis) ¢ budc song 540 nm
(Bremner & Keeney, 1996; Miranda et al., 2001)

— Lén hitu dung: mau dét duogc xac dinh bang
cach trich dat voi dung dich 0.1 N HCI + 0.03 N
NHLF voéi ty 1¢ dat: nudce 1a 1:7 (phuong phap Bray
II). Ham luong lan d& hitu dung dugc do bang may
do quang phé (UV/vis) & budc song 880 nm (Olsen,
1954).

2.6. Phan tich va xir 1y s6 liéu

Phan mém Microsoft Excel (ver. 2016) dugc sir
dung d€ tong hop, xur 1y cdc s6 liéu. Chuong trinh
thong ké Minitab ver 16.2 dugc dung dé phan tich
phuong sai va su dung phép thur so sanh Tukey dé
danh gia sy khac biét gitra cac thi nghiém.

3. KET QUA VA THAO LUAN

3.1. Anh huwéng cia hai dong vi khuin HH5
va MT6 Ién kich thich ting truwéng, nang
suat va giam phan bén héa hoc trén cai
xanh
3.1.1. Sinh truéng

Chiéu cao cay

Két qua chiéu cao cdy cai xanh c6 su khac biét ¥
nghia thong ké (p<0,05) giita cac nghiém thirc qua
3 vu thi nghiém (Bang 3). O vu 1, thoi diém 15 va
35 ngay sau gieo (NSG) chiéu cao cay cai xanh c6
su khac biét khong y thong ké khi so sanh v6i nhau
(p>0,05) cho thdy viéc giam 25% phan NPK va b
sung 2 dong vi khudn co hiéu qua twong duong
nghiém thac bon 100% NPK. Tuy nhién, ¢ thoi
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diém 25 NSG, nghiém thirc bon 75% NPK bd sung ké (p<0,05) so v6i nghiém thirc khong b sung vi
vi khuan MT6 va hon hop 2 dong vi khuan nay c6 khuén va twong dwong v6i nghiém thirc bon 100%
chiéu cao dat cao nhat so véi cac nghiém thirc con NPK khuyén céo.

lai (p< 0,05) lan luot 1a 22,7 va 22 ;9 cm. Trong vu
2, chiéu cao cay ¢ 3 thoi diém thu mau déu c6 cing
xu hudng gia tang sau 35 NSG. Tuy khong c6 sy
khac biét y nghia thong ké vé chiéu cao giita cac
nghiém thirc, nhung nghiém thic ¢6 bd sung vi
khuédn c¢6 xu huéng gia tang chiéu cao ciy so véi chi
bon phan NPK. O vu 3, chiéu cao cai xanh c6 su
khéc biét rd6 & cac nghiém thuc thi nghiém tai thoi
diém 25 va 35 NSG. O 2 thoi diém nay nghiém thic
bon 75% NPK va bé sung vi khuan HH5 hodc MT6
cho chiéu cao cai xanh ting nhanh va cao hon
nghiém thirc bon 100% NPK. Nghiém thirc bd sung
hon hop cua 2 dong vi khuan nay cho thiy sy gia
tang chiéu cao cai xanh khac biét c6 y nghia théng

Nhu vay, qua 3 vu thi nghiém cho thiy viéc bd
sung riéng 1¢ 2 dong vi khuan MT6 va HH5 giap
giam 25% phéan bon dam, lan va gitip lam gia tang
chiéu cao cay cai xanh khéc biét c6 ¥ nghia thong ké
v6i nghiém thirc chi bon 100% NPK. Bén canh do,
két qua cho thay hdn hop 2 dong nay cho hiéu qua
trong viéc kich thich chiéu cao cy cai xanh, mic du
két qua chi twong duong chir khong cao hon so voi
nghiém thirc bon 100% NPK. Két qua nay phu hop
v6i cong bd Chau et al. (2023) cho thay viée bd sung
dong vi khudn HH5 va MT6 giup kich thich chiéu
cao cdy cai xanh qua 2 vu thi nghiém trong diéu kién
nha ludi.

Bang 3. Chiéu cao cay cai xanh qua 3 vu thi nghiém phuong Hung Thanh, quin Cai Réng, thanh phd
Can Tho tir thang 06 dén 12 nim 2024 (n=4)

Chiéu cao ciy (cm)

- . Vul Vu?2 Vu3l
Nghi¢m thire 15 25 35 15 25 35 15 25 35
NSG NSG NSG NSG NSG NSG NSG NSG NSG
100% NPK 770 205" 299 605® 13.9® 187® 608  12,1° 188"
75% NPK 756 204° 291  570° 127b 177 518 108  16,1¢

75%NPK+HHS 7,72 20,8 29,3 6,02 13,3®* 18,6®  6,11° 13,22 19,7*
75%NPK+MT6 7,43 22,7* 28,8 6,66° 13,6a® 19,9% 6,17°  12,8%° 19,92
75%NPK+MT6+HHS 7,43 22,9* 29,7 6,50  14,5* 184 584%™ 123* 189
F ns * ns * * * * * *
CV (%) 5,0 6,5 4,1 8,2 5,9 5,7 8,1 7,6 7,6
*Ghi chii: Trong ciing mgt cot, nhitng s6 c6 chir theo sau khdc nhau thi ¢6 khac biét y nghia thong ké & mirc 5% (*); ns:
khéng khdc biét Y nghia thong ké; NSG: ngay sau gieo.

—  Chiéu dai ld khuyén céo. O vu 2, két qua chidu dai 14 c6 sy khac

. " . . o biét khong r6 rang gilra cac nghiém thirc.
Keét qua chiéu dai 14 cai xanh qua 3 vu thi nghiém ’ g g8 e

dugc thé hién trong Bang 4 cho thay c6 su khac biét Nhung qua vu 3, O sy khac biét gilra cac
¥ nghia thong ké & cac thoi diém thu mau (p< 0,05). nghi¢m thie ¢ thoi diém 25 va 35 ngay. Nghigm
O vu 1, thoi diém 15 NSG khong c6 su khac biét rd thirc bon 75% NPK khuyen cdo bo sung riéng lé vi
giita cac nghiém thirc, tuy nhién dén thoi diém 25 va khuan HH5 hoac MT6 cho két qua chiéu dai 14 cao
35 ngay nghiém thiric bon 75% NPK va bo sung hon nghiém thirc bon 75% va 100% NPK ¢ thoi
dong vi khuan HH5 ¢6 chiéu dai 1a cao hon nghiém diém 25 va 35 NSG, khac biét c6 y nghia thong ké
thire bon 100 NPK (p< 0,05). Nghiém thtrc bon 75% (p< 0,05) khi so v6i nhau. Nghiém thue chung t6
NPK + vi khuin MT6 ¢6 chiéu dai la cao hon  hop cta 2 dong vi khuan +bon 75% NPK c6 két qua
nghiém thirc 100% NPK & 25 ngay, nhung dén 35 chiéu dai 14 tuong duong nghiém thac bon 100%

NSG hai nghiém thtrc nay co chiéu dai 14 tuwong phﬁn héa hoc. Nhu vay, qua 3 vu thi nghiém cho

duong nhau. Nghiém thirc hon hop ciia 2 dong vi thay chung riéng l¢ 2 dong vi khuan HH5 va MT6

khuén c6 chiéu dai 1a khac biét khong y nghia thong ¢6 hiéu qua hon so v6i chiing t6 hop trong viée giam

ké kho so véi nghiém thitc bon phan 100% NPK 25% phan dam, 1an va giap kich thich chidu dai 14
cai xanh.
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Bang 4. Chi,éu dai la ciy cai xanh qua 3 vu thi nghiém tai phwong Hung Thanh, quan Cai Rang, thanh
pho Can Tho tir thang 06 dén thang 12 nam 2024 (n=4)

Chiéu dai l4 (cm)
o . Vul Vu?2 Vul

Nghiém thirc 15 25 15 15 15 35 15 25 15
NSG NSG NSG NSG NSG NSG NSG NSG NSG
100% NPK 6,00 174° 23.0°  49%  119% [74® 49®  10,7° 17,9°
75% NPK 6,00  17.5° 246® 46  11,0° 17.0° 42> 95 158
75%NPK+HHS 6,4°  18,0® 255 52 [13%®  [81®  5[r  [2,00  18,4%
75%NPK+MT6 63 19,1* 237° 570 11,9% 1870 50% (1,72 18,8
75%NPK+MT6+HH5 57° 184® 235b  55° 128 17,60 47% 112 17,80

F * * * * * * * * *
CV (%) 51 50 38 110 75 49 98 88 64

*Ghi chii: Trong ciing mdt cot, nhitng s6 c6 chir theo sau khdc nhau thi ¢6 khac biét y nghia thong ké & mirc 5% (*); ns:

khéng khdc biét Y nghia thong ké; NSG: ngay sau gieo.
Chi s6 SPAD

Két qua chi s6 SPAD cua cy cai xanh qua 3 vu
thi nghiém dugc thé hién & Bang 5. Nhin chung,
chung 2 dong vi khudn HH5 va MT6 gitp duy tri chi
s0 SPAD 14 cay cai xanh trong diéu kién giam 25%
NPK khuyén céo. Dic biét, két qua qua 3 vu thi
nghiém & ngoai dong cho thdy chi s6 SPAD cua
nghiém thitc bon 75% NPK két hop chung dong vi
khuan MT6 cho chi sé SPAD trong 1a cao nhat, khac
biét c6 ¥ nghia thong ké (p< 0,05) khi so sanh voi

céc nghiém thirc con lai. Chi s SPAD cua l4 thuc
vat tuong quan thudn véi ham lugng diép luc t cua
la cay (Uddling et al., 2007). Bén canh do, chi s6
diép luc t6 c6 mbi twong quan chit ché véi ham
lrong phan dam bon cho cay (Shapiro et al., 2006;
Xiong et al., 2015). Vi vdy, viéc bd sung 2 dong vi
khuan HH5 va MT6 chiing riéng 1¢ hay két hop déu
cho hiéu qua duy tri ham luong diép luc t6 1a trong
diéu kién bon giam 25% phan bon héa hoc theo
khuyén cdo, gitp cdy sinh truong t6t va tiét kiém chi
phi phan bon.

Bang 5. Chi s6 SPAD cua 14 cii xanh qua 3 vu thi nghiém tai phwong Hung Thanh, quin Cai Rang,
thanh pho Can Tho tir thang 06 dén thang 12 nim 2024 (n=4)

Chi s6 SPAD (CCI)
o . Vul Vu?2 Vul

Nghi¢m thire 15 25 15 15 15 35 15 25 15
NSG NSG NSG NSG NSG NSG NSG NSG NSG
100% NPK 238% 2720 280  27.0°  303° 20.0° 254% 322® 3100
75% NPK 24.1% 27.6% 273 25.8° 305" 283° 246 313° 2926
75%NPKHHHS 2260 274% 28.0°  262% 31,0® 293 250 323 3] g
75%NPK+AMT6  24.7° 286° 270% 2650 3221 301° 258  329% 32,5
750, NPK+AMT6  24.1% 285% 286° 266 318b 2073 255b 323 3] 3%

F * * * * * * * * *

CV (%) 40 27 28 23 32 26 24 22 41

*Ghi chi: Trong cung mot cot, nhitng S0 ¢6 chiF theo sau khdc nhau thi ¢6 khdc biét Y nghia thong ké ¢ mirc 5% (*); ns:
khong khac biét y nghia thong ké; NSG: ngay sau gieo. CCI: Chlorophyll Content Index

—  Chiéu dai ré

Nhin chung, két qua chiéu dai ré cai xanh qua 3
vu thi nghiém cho thy céc nghiém thirc c6 chung vi
khuéan déu cho chiéu dai r& dai hon so v&i nghiém
thirc chi bon phén hoa hoc va khac biét c6 y nghia
thdng ké (p< 0,05) (Hinh 1). O vu 1, nghiém thtic
bon 75% NPK + vi khuan MT6, va nghiém thirc két
hop véi hon hop vi khuan MT6 va HH5 c6 chiéu dai
1& cao nhat 1an luot dat 13,4 va 13,1 cm. Céc nghiém

thirc con lai c6 chiéu dai ré khac biét khong ¥ nghia
thong ké (p< 0,05). O vu 2, cac nghiém thirc bon
75% NPK két hop dong vi khuan don 1é HH5 hoic
MT6 déu cho chiéu dai & cao hon va khac biét ¢6 y
nghia théng ké (p< 0,05) khi so sanh véi nghiém
thirc d6i chimg dwong chi bén 100% NPK. G vu 3,
su khac bi¢t gilta cac nghiém thuc thé hién rd khi
nghiém thirc bon 75% NPK nhung khong két hop
chung vi khudn cho chiéu dai ré thap nhét, khac biét
¢ y nghia thong ké so voi cac nghiém thirc con lai
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(p< 0,05). Trong d6, nghiém thirc bon 75% NPK b6
sung vi khuan MT6 c6 chidu dai ré cao nhat (12,3
cm), vugt hon ca nghiém thirc bon 100% NPK (11,3
cm). Tir cac két qua cho thay, chung dong vi khuén
MT6 vao dit khong nhitng ¢ hiéu qua trong viée
giam 25% luong phan bon NPK khuyén cdo ma con
gitip kich thich lam dai ré cay cai xanh. Két qua nay

[J 100% NPK
0 75% NPK+ HHS
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pht hop vé6i nghién ciru trude day cho thiy viéc
chung vi khuan Curtobacterium herbarum (M132)
da cai thién ca su phat trién cua ré va than déi voi
cdy cai xoong tai chudt (Arabidopsis), cing nhu sy
phat trién cua r& d6i v6i rau diép va hung qué
(Mayer et al., 2019).

B 75% NPK
0O 75% NPK+ MTé6

0 75% NPK+MT6+HHS

14 -

12 4

Chiéu dai ré (cm)

10 +

12,7“ 12’3;.
11,99 11,60

_{_'11,9“"
£l

L
9.3¢ a

11,5abe 11,3b

-+

Vu thi nghiém

Hinh 2. Chiéu dai ré ciy caii xanh qua 3 vu thi nghiém tai phwong Hung Thanh, quin Cai Ring, thanh
pho Can Tho tir thang 06 dén 12 nam 2024 (n=4)

*Ghi chii: Trong cling mot vu, nhitng sé co chir theo sau khdc nhau thi co khdc biét y nghia thong ké ¢ mirc 5% va

nguoc lai.

3.1.2. Nang sudt tong va chat lwong rau cdi
xanh

—  Nang sudt tong

Két qua ning suat cy cai xanh co sy khac biét y
nghia thong ké (p< 0,05) giita cic nghiém thirc va
giam qua 3 vu thi nghiém ¢ dong ruong (Hinh 2). O
vu 1, nang suét cai xanh dao dong tir 4,9 dén 5,3
kg/m?. Céac nghiém thirc bon 75% NPK két hop vi
khuén déu c6 ning suat cao hon so véi nghiém thirc
chi bén 75% phan hoéa hoc, va cac nghiém thirc nay
khac biét khong y nghia thong ké véi nghiém thic
bon 100% NPK. Trong vu 2, ning suét cai xanh
giam dang ké va dao dong tir 1,5 dén 2 kg/m2 so voi
vu 1. Nghiém thirc giam 25% NPK két hop chung
riéng 1¢ 2 dong HHS va MT6 cho néng suat cao nhit,
lan luot 14 1,9 va 2 kg/m2 (p< 0,05). Ning suit cua
nghiém thtrc bon két hop 2 dong vi khuan + 75%
NPK khuyén céo dat gia tri thip hon nghiém thire
¢ chung cac dong vi khuan don 1é trén cung nén
phan bon (1,7 kg/m2), khac biét ¢6 y nghia thong ké
(p< 0,05) v6i hai nghiém thirc chi bon NPK. O vu 3,
nghi¢m thuce chi bon 75% NPK khong ching vi
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khudn c6 ning suit thip nhét so v&i cac nghiém thirc
con lai, chi dat 1,4 kg/m2. Céc nghiém thirc c6 bon
bd sung cic dong vi khudn cho ning suit twong
duong nghiém thirc bén 100% NPK khuyén cio,
khac biét khong y nghia thdng ké (p< 0,05) khi so
sanh voi nhau. Cudi ciing, nghiém thirc bon hdn hop
2 dong vi khuan ¢6 ning suit cai xanh thap hon (2
kg/m2) so v&i nghiém thire bon 100% NPK. Néng
sut cai xanh & vu 3 tlep tuc giam so voi vu 1 va
tuong dwong vu 2. Két qua sinh trudng bao gdm
chidu cao cdy, chiéu dai 14 c6 xu huéng twong tir
ning suat tong déu co két qua & vu 2 va 3 giam dang
ké so véivu 1. Nguyén nhan co thé do vu 2 va vu 3
dugc trong trong thoi gian tir thang 8 dén thang 12
nam 2024, 1 khoang thoi gian diéu kién thoi tiét
mua bao kéo dai va phuc tap ciia nam 2024 (Center
for Hydrometeorology, 2024). Thém vao do¢, dia
diém b tri c6 dia hinh thap nén thoat nude kém, lam
cdy cai bi cham phat trién vi cdy cai xanh 1a cay co
kha nang chiu Gng kém (Ba Ria Vung Tau
Provincial Agricultural Extension Center, 2022).
Tém lai, viée bd sung don 1¢ 2 dong vi khuan HH5
va MT6 gitp duy tri ning suit cai xanh khi giam
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25% phan NPK khuyén cdo. Dic biét, dong MT6 co
kha nang gitp ting ning suét so vi nghiém thirc chi
bon phan 100% NPK (vu 2). Méc du, cay cai xanh
bi han ché phat trién, nhung hai dong vi khuén van
cho thy hiéu qua trong viéc kich thich sinh truong,
ning suit & cac nghiém thirc giam 25% NPK. Didu
nay ching to hai dong vi khuan thich nghi t6t va co
tiém nang cao trong viéc g dung vao dat. Két qua
nay twong ty nhu két qua cong bd ciia Chau et al.
(2023), dong vi khuan HH5 1am ting ning suat cai
xanh 1én dén 11,7% (vu 1) va 36,7% (vu 2) va dong
MT6 don 1é hodc két hop hai dong vi khuan v6i nhau
tang kich thudc 1a va ning suat & vu 2 1a 19,6% va
11,2% so v6i dbi chirng. Mic di ning suét cai xanh
giam 1 rét sau 3 vu trong, didu nay ciing ching
minh viéc canh tac lién tuc 3 vuy trén cung nén dat
anh huong dén nang suét cay trong, dic biét cac loai
cdy ngan ngay khi thoi gian nghi giita cac vu rat it.
Nghién ctru cua Gentry et al. (2013) cling cong b
viéc dgc canh cay bép cho ning suét thap hon so véi
luan canh cay bép véi cdy ho dau.

Nhiéu nghién ctru khac ciing cho thdy chi vi
khuan Curtobacterium sp. c6 kha ning kich thich
sinh truong, ning suit va chét lugng cay trong. Theo
Tajzadah et al. (2024) chung vi khuin
Curtobacterium sp. LUW vao dat ting dang ké
duodng kinh r&, chiéu dai rg, dién tich 14, s6 lwong 14,
chiéu cao cdy, s6 lugng than, sinh khéi r&, sinh khéi
ré, trong lugng kho cua 14 va ham lugng nude tuong
dbi coa cdy bac ha lan luot 1a 34,3; 23,3; 36,6; 21,1,
87,5; 12,3;20,4; 42,6 va 6,46 % so voi diéu kién dbi
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chung. Dac biét, vi¢c ung dung vi khuén da lam tang
tong luong tinh dau, proline va ndng do diép luc
trong 14 1an luot 1 50,9; 20,9 va 33,4% so véi didu
kién ddi chimg. Mot nghién ciru khac chimg minh
hieu qua cua viéc ching Curtobacterium
Sflaccumfaciens W004 vao dét thuc ddy su phat trién
va sinh truéng cua cdy lua mi dugc trdng vao mua
xuan, tir d6 gitp nang sut hat ting 54,3% so véi
khong chung vi khuan trong diéu kién nha Iui lién
tuc trong 2 ndm (Chebotar et al., 2023). Nghién ctru
cua Vimal et al. (2019) chiing minh hi¢u qua cuia vi
khuan Curtobacterium albidum SRV4 trong viéc
kich thich sinh trudng va ting ning suét lia trong
diéu kién man. Nghién ctru cua Cardinale et al.
(2015) cho thiy Curtobacterium flaccumfaciens
E108, gitip tang truong laa mach 1én tdi 300% trong
diéu kién man. Ngoai ra, két - qua thé hién sy gia ting
dang ké sinh khoi 14, than, ré 1an luot 1a 106, 152 va
319% so v6i d6i chimg khi duge ching dong vi
khuan nay. Hon nita, dong vi khuan nay giup ting
kha nang gilt nudc trong re cay lua mach, giup thich
nghi diéu kién man. Bén canh d6, trong nghién ctru
nay, cho thdy dong vi khuan Curtobacterium
flaccumfaciens E108 c6 kha ning tong hop IAA va
hoa tan 1an. Céc két qua trén ciing phu hop véi két
qua nghién ctru nay khi hai dong vi khun dugc
chiing minh c6 kha nang cb dinh dam sinh hoc, hoa
tan 1an giup giam phan bén hoa hoc; va téng hop
gibberellin, siderophore giup tang truong cho cay.
Tir d6 cho thiy kha nang ung dung cao cua hai dong
nay trong viéc phét trién ché pham sinh hoc giup
kich thich sinh truong va ting ning suat cdy trong.

6 - [1 100% NPK

Nang suat twoi (kg/m2)
[#%]

El 75% NPK

B 75% NPK+ HHS

0 75% NPK+ MT6

£ 75% NPK+MT6+HHS

2 -
1 -
0
Vu2
Vu thi nghiém

Hinh 3. Ning suét ci xanh tong qua 3 vu thi nghi¢m tai phwong Hung Thanh, quin Cai Ring, thanh
pho Can Tho tir thang 06 dén thang 12 nam 2024 (n=4)

*Ghi chii: Trong cling mot vu, nhitng sé co chit theo sau khdc nhau thi co khdc biét y nghia thong ké ¢ mirc 5% va

nguoc lai.
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Hinh 4. Sinh khdi twoi ciia cai xanh & 3 vu thi
nghiém tai phuwong Hung Thanh, quin Cai
Riing, thanh pho Cin Tho tir thiang 06 dén

thang 12 nam 2024 (n=4).

75%NPK+MT6 75%NPK+MT6+HHS|

H1nh 5. Ré ciia cii xanh & vu 3 thi nghiém tai

phuong Hung Thanh, quin Cai Rang, thanh

phé Can Tho tir thing 06 dén thang 12 nim
2024 (n=4)

—  Sinh khéi than khé va nitrate trong thdn

Két qua sinh khdi than qua 3 vu thi nghiém cho
thiy viéc chung vi khuan vao dat két hop giam 25%
phan NPK khuyén céo c6 sinh khdi than cao hon so
v6i nghiém thirc chi bon phan NPK (Bang 6). O vu
1, nghiém thirc bén 75% NPK va bo sung don 1é
dong vi khuadn HH5 hodc MT6 cho sinh khéi than
cao hon nghiém thirc bén 75% NPK va 100% NPK
khong b sung vi khudn (p< 0 ,05). Riéng nghiém
thirc bon két hop 2 dong vi khuan nay c6 sinh khéi
than trong dwong va khac biét khong y nghia thong
ké véi hai nghiém thirc chi bon phén héa hoc NPK.
Tiép tuc qua vu 2, sinh khdi ciia hai nghiém thirc
bon 75% NPK + chiing riéng 1¢ 2 dong vi khuan
HHS5 va MT6 c6 sinh khdi than cao hon 3 nghiém
thirc con lai va khéc biét c6 y nghia thong ké khi so
sanh vo4i nhau (p<0,05). Tuong tv & vu 3, nghiém
thirc bon giam 25% NPK + MT6 c6 sinh khdi than
cao nhét, dat 43,2 g/0,25 m?, khac biét c6 ¥ nghia
thong ké v6i hai nghiém thirc chi bon phan hoa hoc
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(p<0,05). Trong khi nghiém thirc bon bd sung dong
vi khuin HHS5 hodc t6 hop ca hai dong vi khudn duy
tri sinh khéi than trong duong v6i nghiém thirc bon
100% NPK. Nhu vay, tuong ty nhu nang suét, cac
nghiém thirc bé sung vi khuan c6 hiéu qua duy tri
sinh khdi kho nhu nghiém thirc bon 100% NPK mic
di bon giam 25% NPK khuyén cao. Dic biét, dong
vi khuan MT6 gitp kich thich sinh truéng, ting sinh
khdi kho cao hon so véi nghiém thire chi bon 100%
phan héa hoc khuyén céo. Két qua phu hop voi
nghién ctru cua Tajzadah et al. (2024) va Cardinale
et al. (2015) vé kha ning tang sinh khdi cua cay bac
ha va lta mach khi ching dong vi khuin
Curtobacterium sp. vao dat.

Ham luogng nitrate trong than cai xanh qua 3 vu
thi nghiém déu cho thay hiéu qua cua viéc giam
phan hoa hoc két hgp bon bd sung vi khudn gitp lam
giam ham luong nitrate trong than (Bang 6). Nhin
chung, ham lugng nitrate trong cac nghiém thirc déu
giam dan qua 3 vu canh tac. Trong d6, cac nghiém
thirc bon két hgp NPK + chiing dong vi khuan HHS5,
MT6 va hdn hop 2 dong vi khuan cho thidy ham
luong nitrate trong than cai xanh tur vu 1 dén vu 3
giam lan lwot 39,9%, 49,4% va 42,5%, cao hon so
voi mie giam ¢ nghiém thirc bon 100% NPK chi ¢
35,7%. Bén canh d6, nghiém thirc bon giam 25%
NPK khéng b sung cac dong vi khuén sau 3 vy thi
nghiém co6 ham lugng nitrate trong than cai xanh
giam khong dang ké chi dat 3,1%. Két qua nay cho
thy viéc bd sung lién tuc hai dong vi khuan vao dat
qua 3 vu thi nghiém c6 hiéu qua tdt trong viéc giam
ham lwong nitrat trong than cai xanh. O timg vu thi
nghiém, cac nghiém thirc bon 75% NPK két hop bon
bd sung riéng 1¢ 2 dong vi khuan HH5, MT6 hoic
b6n hdn hop 2 dong nay déu c6 ham luong nitrate
thip hon nghiém thirc bén 100% NPK, khac biét c6
¥ nghia thong ké (p<0,05). O vu 1, cac nghiém thirc
bd sung vi khuén c6 ham lugng nitrate trong than
khéc biét khong y nghia thong ké so véi nghiém thirc
bon 75% NPK. Dén vu 2 va vu 3, cic nghiém thirc
bon 75% NPK két hop chung cac dong vi khuén don
1¢ hay hdn hop déu co ham lugng nitrate trong than
cai xanh thap nhat. Didu nay cho thay hiéu qua cua
cac dong vi khudn nay gitip giam ham lugng nitrate
trong than cai. Viéc luu ton nitrate trong rau dugc
xem 1a van dé rit duoc quan tim. Cac nghién ctru
trude ddy cho thay rau 1a ngudn thuc phim cung cép
nitrate quan trong nhét trong ché dé an cua con
ngudi va dong gép 80% nitrate cho co thé cia con
ngudi (Chou et al., 2003; Sadeghi et al., 2015. Nitrat
¢ ham lugng cho phép thudong khong gay anh hudng
dén strc khoe con ngudi. Tuy nhién, khi di vao hé
tiéu hoa, nitrat c6 thé bi khir thanh nitrit (NO2"), chat
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nay co kha ning oxy héa oxyhemoglobin 1a phéan tir
dam nhiém chirc ning van chuyén oxy trong mau
thanh methemoglobin, mdt dang khéng con kha
ning gin va van chuyén oxy. Khi co thé tiép nhan
nitrat vugt qua ngudng an toan, sy gia tang nitrit s¢
lam suy giam qua trinh ho hap té bao, anh huong dén
chtre ning cua tuyén giap, dong thoi lam ting nguy
co giy dot bién gen va hinh thanh khéi u, tir d6 dén
dén cac bénh ung thu. Vi vay, viée kiém soat ham
luong nitrate ¢6 trong rau sach 1a rit quan trong va
can thiét. Tai Viét Nam chua c6 quy dinh chinh xac
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ham luong nitrat trong cai xanh, nhung quy dinh vé
rau noi chung & muc 400 mg/kg rau twoi do Bo
Noéng nghiép va Phat trién nong thén quy
dinh(Ministry  of  Agriculture and  Rural
Development, 2008). Nhu vay, viéc bon bd sung hai
dong vi khuan HH5 va MT6 két hop giam 25% NPK
vao dit giup 1am giam luong nitrate trong than cai
xanh c6 y nghia quan trong trong canh tac cai xanh
noi riéng va thyc vat ndi chung, ddm bao an toan cho
strc khoé ngudi tiéu dung va gop phan bao vé moi
truong, giam thiéu 6 nhidm nitrate.

Bang 6. Sinh khoi than khé va nitrate trong thin cai xanh qua 3 vu thi nghiém tai phwong Hung Thanh,
quin Cai Ring, thanh ph6 Can Tho tir thing 06 dén thang 12 nim 2024 (n=4)

Nghiém thirc

Sinh khéi than khé (g/0,25m?)

Nitrate trong than (mg/kg)
<400 mg/kg (TCVN 5247:1990)

Vu 1l Vu?2 Vu3l Vu 1l Vu?2 Vu3l

100% NPK 77,0b 38,6° 37,5° 367a 245a 236*

75% NPK 75,5° 31,84 25,9¢ 159° 152° 154°

75% NPK+ HHS 84,0° 49,9* 42,14 1310 73,5¢ 78,8¢

75% NPK+ MT6 84,5° 47,8* 43,2* 113¢ 68,8¢ 57,24

75% NPK+MT6+HHS 79,3%® 43,9° 40,4 138P¢ 85,0¢ 79,4¢
F * % * * % *

CV (%) 5,62 16,1 17,9 54,1 55,4 56,3

*Ghi chii: Trong ciing mgt cot, nhitng s6 c6 chir theo sau khdc nhau thi ¢6 khac biét y nghia thong ké & mirc 5% (*); ns:

khéng khdc biét Y nghia thong ké; NSG: ngay sau gieo.
— Ham lugng dinh dudng trong than céi xanh

Ham lugng dinh dudng trong than cai xanh bao
gém dam tong sé (Nis) va 1an tong sé (P) duge thé
hién trong Bang 7. Nhin chung, cac nghiém thirc bon
b6 sung cac dong vi khuan déu cho thay gitp duy tri
ham lugng Nis trong than cai mac du da giam 25%
lwong phan bon NPK khuyén cdo. Trong d6, nghiém
thirc bén 75% NPK + dong vi khuan MT6 giup gia
tang ham luong N trong than dang ké, khac biét co
¥ nghia théng ké (p<0,05) khi so voi nghiém thirc
bon 100% NPK, dat gia tri lan lugt & 3 vu 1a 3,01
mg/kg, 3,19 mg/kg va 3,53 mg/kg. Tu cac két qua
trén cho thay, dui dong vi khuan HH5 va MT6 dugc
ching vao dat dudi dang don 1¢ hay hon hop déu co
hiéu qua duy tri va c6 thé gitip ting ham luong Ny
trong than cai xanh so v&i nghiém thirc chi bon phan
hoa hoc NPK. Két qua nay cling phu hop véi nghién
ctru trude day cho thay hai dong vi khuan HHS va
MT6 co6 kha nang co dinh dam sinh hoc v&i ham
luong lan luot 13 3,54 mg/L va 3,43 mg/L sau 24 gio
nudi cdy, tir d6 cho hiéu qua trong viéc gia ting Nis
cho thén cay cai (Nguyen, 2022).
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Két qua trinh bay ham lugng Py trong than cai
xanh & Bang 7 cho thdy viéc chung vi khudn HH5
va MT6 gitip duy tri ham lugng Py trong than tuong
duong véi nghiém thirc di chimg duong bon 100%
NPK mic du di giam 25% lugng NPK khuyén cao.
Diéu nay thé hién rd khi so sanh véi nghiém thirc chi
bon giam 25% NPK nhung khong chung vi khuan,
ham lugng Py trong than cai xanh giam dan qua cac
vu tir 0,35 mg/kg 6 vu 1 giam con 0,31 mg/kg & vu
2. Trong khi ham luong Pis 6 nghiém thirc bon giam
25% NPK + dong vi khuin MT6 c6 xu huéng gitp
gia ting Py tir 0,35 mg/kg dén 0,44 mg/kg, cao hon
va khéac biét c6 y nghia thong ké (p< 0,05) khi so
sanh v6i nghiém thie chi bon NPK. Nghién cuu ctia
Nguyen (2022) ciing cho thdy kha ning hoa tan lan
kho tan Cas(POs), cua dong vi khudn khan MT6 dat
18,1 (mg/L) cao hon dong vi khuan HH5 dat 12,20
P;0s sau 7 ngay nudi cay. Diéu nay the hién kha
nang cung cap b6 sung lan cho cay trong cta hai
dong vi khuan nay.
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Bang 7. Ham lwgng dinh dwdng trong thén cai xanh qua 3 vy thi nghiém tai phwong Hung Thanh, quén
Cai Ring, thanh pho Can Tho tir thang 06 dén thang 12 nim 2024 (n=4)

o , N (mg/kg) P (mg/kg)

Nghiém thire Vul Vu 2 Vu3 Vul Vu 2 Vu 3
100% NPK 2,82 2,97° 2,52° 0,407 0,36 0,36°

75% NPK 2,47° 2,900 2,33 0,35b 0,33 0,31

75% NPK+ HH5 2,86 2,74¢ 2,91 0,36% 0,35% 0,35
75% NPK+ MT6 3,01% 3,19° 3,53 0,35% 0,40° 0,44°
75% NPK+MT6+HH5 3,24° 2,85 3,12b 0,34 0,36% 0,38%

F * * * * * *
cv 9.7 5.8 16,0 7.2 7.8 14,9

*Ghi chii: Trong ciing mdt cot, nhitng s6 c6 chir theo sau khdc nhau thi ¢6 khac biét y nghia thong ké & mirc 5% (*); ns:

khéng khdc biét Y nghia thong ké; NSG: ngay sau gieo.

3.2. Anh huéng cia hai dong vi khuin HH5
va MT6 lén dac tinh dat qua 3 vu thi
nghiém

3.2.1. Héa hoc ddt

Két qua ham lwong dam hitu dung (Nid) trong
dat sau 3 vu thi nghiém cho thiy viéc chung vi khuén
vao dét chua tac dong dén viéc gia ting Ny trong
dat (Bang 8). Cu thé, nghiém thirc bon 100% NPK
¢6 ham lugng Nyg dang amonium cao nhét (70,1
mg/kg), khac biét c6 y nghia thong ké so véi cac
nghiém thtc con lai (p< 0,05). Ham luwong dam
amonium & nghiém thirc bon 75% NPK + MT6 thip
nhét (42 mg/kg), ké dén nghiém thirc bon 75% NPK
+ hdn hop 2 dong nay (48,2 mg/kg). Hai nghiém
thirc bon gidm 25% NPK c6 va khong ching céc
dong vi khuan khong cho khac biét voi nhau vé ham
lwong Npg trong dat. Twong ty, ham lugng dam
nitrate trong dat ctia nghiém thirc bon 100% NPK
cho két qua cao nhét (17,6 mg/kg) khac biét ¢ ¥
nghia thong ké so véi cac nghiém thirc con lai (p<
0,05). Két qua ndy co thé do ham luong Nu duoc
hai dong vi khuan tong hop, déu dugc cay su dung
dé tang sinh khi va nang suét cho cdy cai, phu hop
v6i cac két qua néu trén déu cho thiy viéc bd sung
cac dong vi khuan cho ham luong dinh dudng, sinh
khdi va ning suét cao hon so v6i nghiém thirc chi
boén phan NPK.

Tuong tu, két qua ham luong lan hitu dung (Pha)
trong dat qua 3 vu thi nghiém cho thdy ham lwong
lan hiru dung trong dat ciia nghiém thirc bon 75%
NPK + cac dong vi khuan khong khac biét y nghia
thong ké khi so sanh v&i nghiém thirc bon 100%
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NPK. Chi c6 trudng hop bon bo sung dong vi khuan
MT6 cho thiy c6 xu hudng ting ham lugng 1an hiru
dung trong dét so voi nghiém thirc chi bon phan hoa
hoc NPK.

Gia tri EC trong dat qua 3 vu thi nghiém c6 khac
biét ¥ nghia théng ké giita cic nghiém thirc thi
nghiém (p< 0,05) (Bang 8). Gia tri EC dat cao nhat
& 2 nghiém thirc bon 75% NPK bé sung don 1é dong
vi khuan HH5 va MT6 dat lan luot 79,2 va 79,3
uS/cm. Nghiém thac bon 75% NPK co6 gia tri EC
thap nhat (69,4 uS/cm). Tir két qua trén cho thay,
viéc bo sung don 1¢ 2 dong vi khuan gitp ting gia
tri EC trong dét so voi chi bon phan héa hoc. Ket
qua nay, tuong ty nghién ctru Chau et al. (2023) vé
hiéu qua cua 2 dong vi khuén nay trong viéc gia ting
gia tri EC trong dit trong cai xanh ¢ diéu kién
nha ludi.

Tuong tu, két qua pH dit qua 3 vu thi nghiém
cho thiy viéc ching hai dong vi khuan dang don 1¢
hay hdn hop déu co6 hiéu qua gia ting pH dét so voi
nghiém thure chi bon phan hoa hoc (p< 0,05) (Bang
8). Gia tri pH ¢ nghiém thirc bon 75% NPK dat thap
nhat (pH = 4 ,75), ngudng pH nay c6 kha nang han
ché sy phat trién cdy cai xanh. Diéu nay cho thay
viéc duy tri bon phan hod hoc c6 thé anh huong bat
loi dén pH va EC cua dat, tir d6 anh huong dén sinh
truong va phat trién ciia ciy trong.

Nhin chung, viéc bén bd sung dong vi khudn
HH5 va MT6 dang riéng 1¢é cho thay hiéu qua trong
viée cai thién Pha, EC va pH trong dat so véi chi bon
phan héa hoc.
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Bang 8. Chi tiéu hoa hoc dAt cai xanh qua 3 vu thi nghiém & diéq kién ngoai dﬁng tai phuwong Hung
Thanh, quian Cai Riang, thanh ph6 Can Tho tir thang 06 dén thang 12 nim 2024 (n=4)

Nghiém thire e g‘;‘lg‘g/ ';Igiim tcNOy)_ Pr(mgke) EC(@Siem)  pH

100% NPK 70,1° 17,6° 47,9% 74,8° 5,1°

75% NPK 50,4 15,9% 44.4° 69,4° 4.8

75% NPK+ HH5 53,70 13,1¢ 48,6% 79,20 5,4%

75% NPK+ MT6 42,04 13,4° 50,12 79,3 5,50

75% NPK+MT6+HHS 48,2° 14,9 44,3 73,00 5,00
F * * * * *

CV (%) 18,6 12,6 6,7 5,37 5,17

*Ghi chii: Trong ciing mdt cot, nhitng s6 c6 chir theo sau khdc nhau thi ¢6 khac biét y nghia thong ké & mirc 5% (*); ns:

khéng khdc biét Y nghia thong ké; NSG: ngay sau gieo.
3.2.2. Sinh hoc dt

Két qué mat s6 vi khuan téng, nim, xa khuan va
cac vi khuan c6 lgi trong dat cai xanh qua 3 vu thi
nghiém, dugc thé hién trong Bang 9. Két quéa mat s6
vi khuén tbng (6,81 log10 CFU/g) ctia nghiém thic
boén 75% NPK + MT6 cao hon hai nghiém thirc bon
75% va 100% NPK va nghiém thic nay c6 mét s0
vi khuan khéac biét khong y nghia thong ké v0i hai
nghiém thirc b6 sung vi khuan con lai. Mat s6 nam
¢6 xu huong khéac vai mat s6 vi khuan va xa khuén.
Nghiém thire bon phan héa hoc ¢ mat s6 ndm cao
hon nghiém thirc bon 75% NPK + hon hop 2 dong
vi khuan va khac biét khong y nghia théng ké so véi
cac nghiém thire con lai. Viéc bon phan hoa hoc lién
tuc 3 vu & nghiém thire bon 100% va 75% NPK lam
d4t bi giam pH va acid hoa, diéu nay 1am cho mat s&
vi khuén giam so v&i ndm. Nghién ctru cia Wang et
al. (2022) cho thdy tinh da dang o ctia cong dong vi
khuan giam dang ké khi tinh acid cua dét ting Ién,
trong khi tinh da dang cua cong dong nam it bi anh

huong véi tinh acid cua dat, do do chi ra rang vi
khuan chir khong phai nam phan img nhay cam voi
tinh acid cua dat. Nghién ciru khac ching minh nam
thich pham vi pH rong hon vi khuan dé phat trlen t6i
uu (Rousk et al., 2010). Nghién ctru chi ra rang tinh
nhay cam ciia mat s6 vi sinh vt dat dbi voi nhing
thay dbi ciia moi truong dét, né co thé duoc st dung
nhu mot trong nhiing chi béo dé canh bao sém quan
trong vé nhiing thay d6i chat lugng d4t nong nghiép
trong qua trinh trong trot néng nghiép (Zhang et al.,
2019). Mat s6 xa khuan cia cac nghiém thirc cling
khéng c6 sy khac biét rd rét. Mat s6 xa khuén cua
nghiém thitc bon 75% NPK + ching 2 dong vi
khudn HH5 va MT6 cao hon nghiém thirc bon 100%
NPK, tuy nhién nghiém thirc nay khac biét khong y
nghia théng ké véi cac nghiém thirc con lai (p<
0,05). Nhu vy, viéc chung hai dong vi khuan nay
vao dat ¢ cai thién mat sb vi khuan tong va xa
khuéan, nhung chua rd rét va it anh huong dén mat
sO n?im trong dat.

Bing 9. Dic tinh sinh hoc dét cai xanh qua 3 vu thi nghi¢m & diéu kién ngoai dong tai phwong Hung
Thanh, quin Cai Rang, thanh pho Can The tir thang 06 dén thang 12 nam 2024 (n=4)

Mt s6 vi sinh vat (log10 CFU/g)

Nghi¢m thirc . VK VK VK VK
VK~ Nam CPDb HTL HTSi HTK
100% NPK 6,55° 3,997 4,74 5520 3,700 3,770 3,508

75% NPK 6,33 3950 490 5,53b 3,50 3,65 3330

75% NPK+ HH5 6,71%  3,93® 495 5,85 3,72 4,05 3,73
75% NPK+ MT6 6,817 3,79  499® 5780  385% 4,08 3,79
75% NPK+MT6+HH5  6,70®  3.71° 5,03° 577% 3,920 3,82b 3,574

F * * * * * * *
Ccv 2.8 34 33 4,1 4.8 5.8

*Ghi chu: Trong cung mot cot, nhing 56 6 chit theo sau khdc nhau thi c¢d khdc biét y nghia théng ké 6 mirc 5% (*); ns:
khéng khac biét y nghia thong ké; VK: vi khudn; XK: xa khuan; CPB: c¢o dinh dam; HTL: hoa tan ldn; HTSi: hoa tan

silic; HTK: hoa tan kali.

Déi voi mat sb cac vi khuan c6 loi trong dat, viée
chung hai dong vi khuén dang riéng 1¢ hay két hop

kich thich gia ting mat s6 vi khuén ¢6 dinh dam, vi
khuan hoa tan lan va vi khuan hoa tan silic trong dat
(Bang 9). Cu thé, méat so0 vi khuan c¢6 dinh dam ¢
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nghiém thirc bd sung HH5 dat cao nhét (5,85 logl0
CFU/g), khac biét co y nghia théng ké so vdi cac
nghiém thuc con lai (p< 0,05). Tuong tu, ching
riéng 1¢ hai dong vi khuan HH5 hodc MT6 ciing kich
thich sy gia ting mat s§ vi khuan hoa tan silic, khac
biét c6 y nghia théng ké so véi cac nghiém thirc con
lai (p< 0,05). P6i v6i mat s6 vi khudn hoa tan lan,
hiéu qua cua viéc bd sung két hop hai dong vi khuén
cho thay gia ting mat s6 vi khuan hoa tan lan dat
3,92 log10 CFU/g, khac biét c6 ¥ nghia thong ké so
v6i cac nghiém thirc chi bon NPK (p< 0,05). Mat s&
vi khuén hoa tan silic dao dong tr 3,33 dén 3,79
log10 CFU/g va khong cho thay sy khac biét rd rét
gitta cac nghiém thirc v6i nhau.

4. KET LUAN

Qua 3 vu thi nghiém cho thiy viéc bd sung riéng
1¢ hai dong vi khudn MT6 va HH5 gitip giam 25%
phan bén dam, lan, kali va giup tang chiéu cao cay
cai xanh, chiéu dai 14, duy tri chi s6 SPAD 14, sinh
khéi kho va ning suit cdy cai xanh. Ngoai ra, b
sung hai dong vi khuan HH5 va MT6 vao dat co kha
nang lam gidm lugng nitrate trong than cai xanh.
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