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TOM TAT

Viéc str dung vi khuén ving ré kich thich sinh truédng & cay tréng trong canh tac la hwéng (rng dung than thién voi
mai trwdng va dong vai trd quan trong trong viéc phat trién nén ndng nghiép bén virng. Trong nghién cteu nay ching toi
tién hanh danh gia tac dong kich thich sinh trwdng ctia 03 chiing vi khuan tiém nang trén cay hoa cuc Pha 1& vang.
Dung dich vi khuan ctia cac don chiing hodc két hop cac chiing duoc bd sung vao dat trdng cay dé theo déi déng thai
tang trwéng clia cay hoa clc. Két qua cho thay cd ba ching BS-KT07, BS-NA34, BP-VNO09 kich thich cay cuc ting
chiéu cao, ting sb 14, sinh khéi. Trong d6, chiing BS-KT07 c6 tac dong rd rét nhat dén sinh trwéng clia cay hoa clic. Tuy
nhién, khi k&t hop chiing ndy véi hai chiing con lai khdng thé hién dwoc tac ddng tdng hop cé loi khi so sanh véi cong
thtrc bd sung don chiing BS-KT07. Két qua nghién ctru da khang dinh chiing BS-KT07 la chiing tiém nang c6 thé dwoc
st dung dé phat trién ché pham vi sinh kich thich sinh trwéng & cay tréng trong twong lai.

T khoa: Bacillus, cay clc pha & vang, vi sinh vat vang ré kich thich sinh trwéng.
Evaluating the Effect of Potential Bacteria Strains on the Growth of Chrysanthemum

ABSTRACT

The application of plant growth-promoting rhizobacteria in plant cultivation is an environmentally friendly
approach that plays an important role in developing sustainable agriculture. In this study, the growth-promoting
activity of three potential bacterial strains on Chrysanthemum plants was evaluated. The culture of a single strain or
combinations of strains was added to the soil to observe the growth dynamics of Chrysanthemum plants. The results
showed that all three strains, BS-KT07, BS-NA34, and BP-VNOQ9, stimulated Chrysanthemum growth in termsof plant
height, numbers of leaves, and biomass. Comparing plants between treatments of single-strain or combined strains
indicated that the treatment with the BS-KTO7 strain achieved the best growth-promoting activity. In conclusion, our
data suggested that the strain BS-KT07 be a potential strain for developing plant biostimulants in the future.

Keywords: Bacillus, Chrysanthemum, plant growth-promoting rhizobacteria.

phan bén héa hoc thi st dung phan bén vi sinh

1. DAT VAN DE tit nhitng chiing vi khuén kich thich sinh trudng

Hién nay, hoat doéng san xuét néng nghiép
trong trong trot dang c6 su phu thudc 16n vao
phan bén v6 ¢d dé cung c4p ngudn dinh dudng
can thiét cho cdy trong (Bishnoi, 2018). Tuy
nhién, viéc lam dung phan bén héa hoc c6 thé
gay nén nhiing tac déng c6 hai dén méi trudng
ma khong thé du doan duge (Bishnoi, 2018). Véi
xu huéng xay dung nén nong nghiép bén viing
trong tuong lai, cung véi viéc han ché& st dung

§ cay trong da va dang nhan duge su quan tdm
nghién ctiu tng dung (Calvo & cs., 2014). Cac
nghién ctiu chi ra ring vi khudn kich thich sinh
trudng & cdy tréng théng qua nhiéu co ché khac
nhau. Vi khuén c6 thé truc tiép ting su hap thu,
téng hop dinh dudng, téng hgp hormone sinh
trudng hodc gian tiép tdc dong dén ciy trong
théng qua su tic ch& bénh hai, cai thién tinh
chat cha dat (Souza & cs., 2015). Sy tucng tac
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ctia nhém vi khuéin nay véi cay tréng lam tiang
cudng stc séng va kha ning séng trong diéu
kién bat thuan va két qua ting nang suit, chat
lugng cua cdy trong (Mitra & cs., 2021). Nhém
vi khuén c6 1gi nay bao gém rat nhiéu loai trong
cac chi nhu Azospirillum, Pseudomonas,
Azotobacter, Burkholderia, Klebsiella,
Enterobacter, Alcaligens, Arthrobacter, Bacillus
va nhiéu chi khac (Bashan & cs., 2014). Trong
d6, chi Bacillus dudc danh gia 1a chi chiém uu
thé dugc tim thay trong dat va nhiéu loai cta
chi nay nhu B. megaterium, B. circulans,
B. coagulans, B. subtilis, B. azotofixans,
B. macerans, B. velezensis.. dugc bao cao la vi
khuén kich thich sinh trudng & cdy tréng trong
nhiéu hé sinh thai khac nhau (Saxena & cs.,
2020). Cac chtng vi khuén thudc chi Bacillus c6
thé kich thich sinh trudng & cdy trong théng qua
nhiéu co ché& nhu ¢d dinh dam, hoa tan phosphat
khé tan va cac dinh dudng khéac cling nhu san
san phidm khac nhu IAA,
sidorephore, cac enzyme thiy phan va cac hdp
chat kich thich hé mién dich hoic khang diéu
kién bat lgi khac (Goswami & cs., 2016). Véi
dinh huéng nghién ctiu tng dung cac chung vi

sinh ta céac

khuén ving ré c6 kha ning kich thich sinh
trudng 6 cay trong, chiing t6i da tién hanh phéan
lap, sang loc mot s6 chung Bacillus sp. tiém
ning. Trong cac ddi tugng hoa ciy canh, cdy hoa
ctic 14 cay dudgc tréng tham canh cao, trong canh
tac st dung nhiéu phan bén va thudc bao vé
thuc vat. Trong s6 nghién céiu nay, ching to6i
tién hanh danh gid tac dong ba trong s céc
chling c6 tiém ning trén cay cic pha lé vang
trong diéu kién chau vai trong nha luéi nham
xac dinh dude ching vi khudn nao ¢ tiém ning
dé st dung trong nghién ctiu phat trién ché
phdm vi sinh c¢6 kha ning kich thich sinh
trudng & cay trong.

2. PHUGNG PHAP NGHIEN CUU
2.1. Vat liéu

- Cay cuc pha lé vang st dung cho nghién
ctu la cdy ddm canh tu cdy me in vitro da dugc
thich nghi ¢ vuén uom 3 tuan, c6 chiéu cao
cay 8-9cm.

1606

- M6t s6 chting vi khuén tiém ning c6 kha
ning san sinh IAA va kich thich hat lda nay
mam duge st dung dé danh gia tac dong dén
sinh trudéng ctia cdy trong bao gém: Bacillus
subtilis KT07 (BS-KT07),
NA34 (BS-NA34),
(BP-VNO09). Cac chung vi khudn nay ndm trong

Bacillus subtilis
Bacillus polymyxa VNO09

tap hop cac ching Bacillus phan lap tit mau dat
cuia cac cdy trong khac nhau thu thap & cac tinh
mién Bic, Viét Nam va da duge dinh danh nhd
gidi trinh tu gen 16S rRNA.

- Gia thé st dung dé bd tri thi nghiém la
hén hgp dude phoi tron tit dat phit sa, trdu hun,
x0 dita da xt 1y theo ty 1& 3:1:1 dudc tron déu,
khong b8 sung phan bén. O cac thi nghiém khac
nhau, gia thé c6 thé duge khi trung & 121°C
trong 20 phut hodc khong khti trung.

2.2, Phuong phap nghién citu

2.2.1. Danh gia tac doéng cia céac chiing vi
khuén dén su sinh trudng cia ciy cic trén
dat hap khit tring

Dé danh gia tac dong cla ting chung vi
khudn tiém ning dén sinh trudng cta cay cic,
dich khuédn dugc bd sung vao bau dat trong cay
va danh gia cic chi tiéu sinh trudng. Dat st
dung dé b6 tri thi nghiém duge can 250g cho mbi
bau dat (dudng kinh 10cm) va hap khi tring.
PAu tién, 50ul dung dich vi khuén cta ba chung
nghién cu dang dugec bdo quan trong glycerol
duge nudéi hoat héa trong 5ml dung dich moéi
truong LB, & diéu kién 37°C, lic & téc db
150 vong/phut trong 24 gis. Sau d6, dich khuan
duge st dung dé nuéi tang thé tich 100ml 6 ciing
diéu kién trong 48 gid. Sau 48 gid, dich khuén
cta cac chung duge do quang phd, pha lodng dé
dat gia tri ODgyonm = 0,5. Thi nghiém bao gém 4
cong thiic, mdi céng thic tréng 15 bau
(2 cay/bau). Cong thiic d6i chiing 1a coéng thic
khéng b6 sung vi khuén, cong thiic 2-4 1an lugt
b6 sung 1ml dich khuéin trén 1 bau cta cac
ching BS-KT07, BS-NA34, BP-VNO09. Dich
khuén sé dudc chuén bi va bé sung vao bau dat
vao ngay dau tién cta tudn 1, tudn 3 va tudn 5.
Cac cong thtc duge tudi nudec hang ngay véi
lugng nhu nhau 1a 30 ml/bau. Téng thsi gian
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theo dbi sinh trudng 1a 8 tuan. Céc chi tiéu theo
ddi bao gdm: chiéu dai than (cm), s6 1la (la/cay),
chiéu dai ré trung binh (cm), khéi lugng tuoi
cy (g) va khoi lugng kho (g).

2.2.2, Danh gia tac déng cua cac chung
vi khuan Bacillus dén su kich thich
sinh truéng cua ciy cic trén dat khéng
hap khi trung

Thi nghiém dugc bé tri nhim danh gia hiéu
cua cac chung Bacillus tiém ning véi ciy trong
trén nén dit c6 su c6 mit clia cic vi sinh vat
khéc. Thi nghiém gdm 4 cong thiic: d6i chiing va
3 cong thtc bS sung 14n ludt cac chung
BS-KT07, BS-NA34, BP-VN09. Cay tréng va
dich khu&n dudc nubi, b sung vao gia thé dugc
chudn bi nhu mé td & muc 2.1 va 2.2.1. D4t
tréng cay 1a d&t gia thé khong hap khi tring.
Thi nghiém dudc theo déi trong 8 tudn. Cac chi
tidéu theo doi bao gbm: chiéu dai than (cm), sé 14
(l4/cay), chiéu dai ré trung binh (cm), khéi lugng
tuci cy (g) va khoi lugng khé (g).

2.2.3. Danh gia kha néing sinh trudng va
tuong tic cua cac ching Bacillus tiém
néing trong diéu kién déng nubi cdy

P& danh gia kha ning sinh trudng, tuong
tac caa cac chung Bacillus tiém néng trong cung
mot diéu kién séng, ca 3 chung BS-KT07,
BS-NA34, BP-VN09 dudc két hop 1an lugt theo
cdp va nudi cdy trén dia méi truong LB agar &
diéu kién 35°C trong 72h. K&t qua sinh trudng
dude quan sat va ghi lai theo cac moc thdai gian
24, 48 va 72h.

2.3.4. Panh gii tic déng cua té hop cic
ching vi khuan Bacillus tiém ning dén su
kich thich sinh trudng trén ciy hoa ciic
Trong thi nghiém nay, tac dong caa cac td
hop khac nhau tit ba chiing Bacillus tiém ning
duge danh gia. Cay trong va dich khudn dugc
nuéi, b8 sung vao dat dude chuédn bi nhu mé ta &
thi nghiém trudc. Thi nghiém gbém c6 5 céng
thiic trong d6 c6 hai céng thic ddi chiing; doi
chiing 1 (khéng c6 vi khuén), dsi chiing 2 (chung
don BS-KT07) va 2 coéng thic td hgp chung vi
khuén BS-KTO07 vé6i hai chtng con lai BS-NA34

va BP-VNO09 va t3 hgp ca 3 chung nghién ctu.
MGi cong thiic tréng 20 bau (2 cAy/bau). Cac chi
tiéu sinh trudng theo doi bao gdbm chiéu dai than
(cm), sb 14 (la/cay), chiéu dai ré trung binh (cm),
khéi lugng tudi cay (g) va khéi lugng khé (2).

2.8.5. Chi tiéu theo déi va xit Iy sé liéu

Chi tiéu theo doi: (1) Chiéu dai than (cm) =
chiéu dai doan théan tinh ti géc ré dén ngon
hoidc d€ nu. (2) Chiéu dai ré trung binh (cm) =
Téng chifu dai 5 ré dai nhat/5. Chi tiéu chiéu
dai than va chiéu dai ré trung binh dugc thu
bing phan tich hinh anh nhd phin mém
Imaged. (3) S8 1a = tng s6 14 cta cac cy theo
ddi/téng s6 cay theo ddi. (4) P& do khéi lugng
cdy, cdy thi nghiém sé dugc 18y ra khéi bau, ri
sach d4t bam vung ré trong chau nuéc 1én, luu ¥
tranh lam dat r&. Sau khi rtta sach, cay dudc
th&m nudc bam trén bé mit bing gidy tham.
Khoi lugng tuci cta ciy dude can ca than ré la.
(5) Cay sau khi can khoi lugng tuoi sé dudc
dung riéng ré trong tui gidy va sdy 6 60°C trong
5 ngay dén khéi lugng khéong d6i, sau d6 tién
hanh can khéi lugng kho tiing cay.

86 liéu dude phan tich phuong sai ANOVA
dua trén su khéic biét binh phuong nhdé nhat
(LSD) véi do tin cay P <0,05 bang phidn mém
InfoStat (phién ban 2012).

3. KET QUA VA THAO LUAN

3.1. Tac dong cta cac chung vi khuan tiém
niang dén sy sinh trudng cta cdy hoa cuc
trén dat hap kh trung

Dich vi khuén ctia ba ching Bacillus tiém
nang dude bd sung vao bau d4t tréng ciy va so
sanh su sinh trudng ctia cdy con véi cong thiic
d6i ching (khéng b6 sung dich khudn) dé danh
gi4 tac dong ctia mdi chung dén su sinh trudng
ctia cAy hoa ctic. K&t qua thi nghiém dugc trinh
bay trong bang 1-2 va hinh 1. Déi véi chi tiéu
chiéu cao than, déng thai ting trudng clia ciy
con tang dan theo thoi gian tréng va cao hon so
v6i doi chting. Su khac biét gifia cac cong thiic
va d6i chiting 1a sai khac c6 ¥ nghia théng ké
(P <0,05). Sau 8 tuan trong, 6 cong thiic d6i chiing
chiéu cao cay dat 14,11 £+ 0,51cm, tai cac cong thiic
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bd sung cac chung BS-KT07, BS-NA34, BP-VN09
thi chiéu cao tang 1én 14an lugt dat 20,67 + 0,51cm,
18,76 + 0,47cm va 19,69 + 0,51cm. D61 véi chi tidu
s6 14, cay hoa cic ¢ céc cong thic b8 sung vi
khuén déu c6 s§ la/cAy 16n hon cong thic d6i
chiting, & cong thic b6 sung chiung vi khuin BS-
KTO07 s6 la/cay 16n nhat dat 26,08 + 0,48 1a/cay.
Su kich thich cta céc chiing vi khuén con thé
hién rd 6 cac chi tiéu khéi lugng tuoi va khoi

luong khé cta cay. Cu thé, sau 8 tudn trong,
khéi luong tuci va kho cu thé & cac cong thiic bd
sung dich khuén déu cao hon va sai khac c6 ¥
nghia vé6i cAy 6 cong thic d6i chiing. Dic biét,
ching BS-KT07 thé hién su kich thich sinh
trudng t6t hon cd, ciy hoa cic khi duge bd sung
chting vi khuén nay c6 chiéu dai ré 16n nhat dat
20,63 + 0,88cm, ciy cb sb6 ré va ré phan nhanh
nhiéu (Bang 2, Hinh 1).

Bang 1. Anh hudng ctia don chiing vi khuin Bacillus tiém nang

dén sy phat trién chiéu dai than, sé 1a ctia cAy hoa cuc trén dat hap khi trung

Cong thire d6i chirng

Cong thtre thi nghiém cé bd sung chiing vi khuén

ThOTSIaN  (khong bd sung vi khudn) BS-KTO7 BS-NA34 BP-VN09
Chiéu dai than + SE (cm)
Tuén 2 9,54°+ 0,34 12,10° £ 0,34 10,59° + 0,31 10,99° + 0,34
Tuan 4 11,74° £ 0,42 15,64° + 0,42 14,16° £ 0,39 14,88 + 0,42
Tuan 8 14,11 £ 0,51° 20,67°+0,51 18,76° + 0,47 19,69 + 0,51
Sé 14 trung binh/cay + SE (1a)

Tuan 2 9,92° + 0,28° 14,17° £ 0,28 13,21°+ 0,26 13,58° + 0,28b
Tuén 4 14,0° + 0,37 20,5%+ 0,37 17,0° + 0,34 18,58° £ 0,37
Tudn 8 18,42° + 0,48 26,08" £ 0,48 22,00° + 0,44 24,0°+ 0,48

Ghi chi: Trong cting mot cét, céc gia tri trung binh c6 chii cai khéc nhau 1a sai khac c6 y nghia théng ké (P <0,05).

BS-KT07
@
(Y

¥

BS-NA34 BP-VN09
¥ %
Iy !

Hinh 1. Hinh thai cay hoa cuc
khi bé sung cac chung vi khuin Bacillus tiém ning trén dat khi trung (sau 8 tuin xu ly)
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Bang 2. Anh hudng ctia cac chiing Bacillus tiém nang

dén sy sinh trudng cta hoa ctic trén dat khi tring (sau 8 tuan xi 1y)

Khéi lwong twoi + SE

Khéi lwong kho + SE

Chiéu dai ré + SE

CT @ @ (cm) Hinh thai bo ré
DC (Khong bd sung VK) 2,97+0,2 0,807 + 0,05 13,027 + 0,89 R it phan nhanh
CT1 (BS-KT07) 4,5°+0,2 1,37°+ 0,05 20,63°+ 0,88 R& phan nhanh nhigu
CT2 (BS-NA34) 3,64°+0,18 0,98° +0,04 14,88% + 0,82 R& it phan nhanh
CT3 (BP-VNO09) 4,02 +0,2 1,06 + 0,05 16,88" + 0,89 R& it phan nhanh

Ghi chi: Trong ciing mét cét, cac gia tri trung binh cé chit cai khic nhau la sai khéac cé y nghia théng ké (P <0,05).

Két qua 6 thi nghiém nay cho thiy ca 3
chung vi khuén tiém ning déu c6 kha ning kich
thich sinh trudng ¢ ciy hoa cic thé hién qua su
tang trudng chiéu dai than, s6 14, chiéu dai ré,
trong lugng tuci va khé. Trong do6, chung
BS-KTO07 kich thich sinh trudng t6t hon ching
BS-NA34 va BP-VN09. Nhu vay, trén nén dat
hép khi trang, két qua nghién ctu da thé hién
dugc kha ning kich thich sinh trudng & cay hoa
clc ctua ba chung nghién ctu.

3.2. Tac dong cta cac chung vi khuian tiém
ning dén sy sinh trudng cta ciy hoa cuc
trén dat khong hap khit trung

Pé danh gia kha ning kich thich sinh
trudng cua cic chung vi khuén véi cdy tréng va
phat trién tng dung ching d6 trong tréng trot
thi viéc danh gid kha nang tuong tac cta cac
chlng tiém ning véi cdy tréng cting véi su ton
tai cha céc chung vi sinh vat khéc trong dat 1a
diéu quan trong. Chinh vi vay, ching t6i tién
hanh thi nghiém b8 sung ba chung Bacillus
tiém ning vao dat khong hap khi trung (khong
tiéu diét cac vi sinh vat khac) dé danh gia tac
dong clia cac chung tiém ning nay. Két qua cho
thdy, sau 8 tudn xu 1y, ca ba ching vi khuén
déu kich thich cay tang vé chiéu cao va sb la
khi so sanh v6i déi chting. Tuy nhién, trén nén
mdi truong cé mat cua cac ching vi sinh vat
khéc thi tac dong ctia chung BS-NA34 13 khong
c6 khac biét so v6i d6i chiing 6 2 tuan dau tién
vé chiéu cao cdy va sb 14 cling nhu khéi lugng
tuci va khéi lugng khoé trung binh ctia cay sau
8 tuan. Chung BS-KTO07 trong diéu kién thi
nghiém nay van thé hién dudc su kich thich

sinh trudng qua sy kéo dai than, ting s6 14,
tdng sinh khoi cia cay va s6 ré, chiéu dai va su
phan nhanh ré (Bang 4, Hinh 2). Tuong tu,
chting BP-VNO09 ciing thé hién kha ning kich
thich sinh trudng & cay trong thé hién & t&t ca
cac chi tiéu theo doi la chiéu dai than, s6 1a,
khéi luong tudi, khéi lugng kho cta cdy va
chiéu dai ré. Nhu vay, khi so sanh cac chi tiéu
thi thdy chung BS-KT07 la thé hién tot
nhat kha nang kich thich sinh trudéng trén cay
hoa ctc.

3.3. Danh gia kha ning sinh trudng va
tuong tac ctia cac chung Bacillus tiém
ning trong diéu kién dong nubi cay

Trong thi nghiém nay, tién hanh dong nubi
cdy gita ba chung Bacillus sp.: BS-KTO07,
BS-NA34 va BP-VNO0O9 trén nén méi trudng
thach LB agar va so sanh véi dia d6i chiing
(nudi cdy riéng 18) dé nhdm danh gia c6 hay
khéng su tuong tac tic ché& sinh trudng ctia cac
ching. Két qua thé hién trong hinh 3 cho thiy
trén dia moéi truong LB, cac ching c6 kha ning
sinh truéng khac nhau. Chung BS-KT07 va
BS-NA34 sinh trudng t6t hon ching BP-VN09
tat ca cac mdc thoi gian tit 24h-72h. Khi dong
nubi cdy lan ludt két hop 2 chiing Bacillus tiém
néng v6i nhau thi khéng thdy sy tic ché sinh
trudng giita cac chung (Hinh 3). Nhu vay, c6 thé
thay 3 ching vi khuén nay c6 thé sinh séng véi
nhau trong cling moi truong ma khong c6 tac
dong bat 1gi nao. Day 1a két qua c6 ¥ nghia vi né
cho phép thii nghiém tng dung két hop cac
ching véi nhau dé kiém nghiém kha ning kich
thich sinh trudng 6 ciy trong.
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Bang 3. Anh huéng ctia don chiing vi khuan Bacillus sp.
dén sy phat trién chiéu dai than, sé 1a cta ciy hoa cuc trén dat khong hap khit trung

Cong thire d6i chirng Cong thirc thi nghiém cé bd sung chiing vi khuén
Thoi gian Khéna b | Khua
(Khdng b6 sung vi khuan) BS-KTO07 BS-NA34 BP-VNO9
Chiéu dai than + SE (cm)
Tuan 2 9,22+ 0,29 11,45° + 0,27 10,05% + 0,31 10,017 + 0,28
Tudn 4 11,7° + 0,41 16,21°+ 0,38 12,75+ 0,44 13,61° + 0,39
Tuan 8 14,52* + 0,53 20,12+ 0,49 16,65+ 0,57 18,29° + 0,51
Sb la/cay + SE (1a)
Tuan 2 10,62° + 0,25 12,00° + 0,23 11,27%+ 0,27 10,647 + 0,24b
Tudn 4 14,38% + 0,46 17,93°+0,5 16,18°+ 0,5 17,14 + 0,44
Tuan 8 18,46° + 0,52 22,4°+ 0,49 20,73+ 0,57 21,36™ +0,5

Ghi chu: Céc gia tri trung binh trong mét hang c6 chit c4i khac nhau 1a sai khéc c6 y nghia théng ké (P <0,05).

Bang 4. Anh hudng ctia cac chung Bacillus tiém nang
dén sy kich thich sinh truéng ciy hoa ciic trén dat khéng hap khit tring (sau 8 tuan xu 1y)

CT Khéi lvgng twoi + SE (g)  Khéi lwong khd + SE (g)  Chiéu dai ré + SE (cm) Hinh thai bo ré
DC (Khong bd sung VK) 3,02°+0,22 0,85° + 0,06 14,02° + 0,94 R& it phan nhanh
CT1 (BS-KT07) 4,98° + 0,21 1,30° + 0,06 19,14° + 0,88 R& phan nhanh nhiéu
CT2 (BS-NA34) 3,26° 0,24 0,96° + 0,05 16,89° + 1,03 R& it phan nhanh
CT3 (BP-VN09) 3,91° £ 0,21 1,17° £ 0,04 18,02° + 0,91 Ré it phan nhanh

Ghi chii: Céc gi4 tri trung binh trong mét ct c6 chii cai khac nhau cé y nghia théng ké (P <0,05).

bC BS-KT07 BS-NA34 BP-VN09

-/

Hinh 2. Hinh thai cy hoa ctc khi b8 sung cac ching vi khuin Bacillus tiém nang
trén dat khong khi trung (sau 8 tuan xi ly)
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24h

BS-KT07

BS-NA34

BP-VN09

BS-KTO07 +
BS-NA34

BS-KTO07 +
BP-VN09

BP-VN09
+ BS-NA34

48h 72h

Hinh 3. Sy sinh trudng ctia cac chiing Bacillus trén méi trudng thach LB theo thoi gian

3.4. Panh gia tac dong cta té hop chung vi
khuan Bacillus tiém nang dén su kich
thich sinh trudng cta cay hoa cic trén dat
khéng hap khit trung

Ba ching Bacillus tiém nang thi nghiém
trong nghién ctu nay da thé hién duge kha
néng kich thich sinh trudng 6 cay hoa cic vi thé
dé tim kiém t8 hop chung c6 su kich thich sinh
trudng t6t nhat, chiing t6i tién hanh thi nghiém
nay. Thi nghiém dugc tién hanh két hop cac
chung Bacillus 1an lugt véi nhau va danh gia cac
chi tiéu tang trudng 6 cay hoa ctic (Bang 5, 6 va
Hinh 4). K&t qua cho th4y, khi két hgp ching

BS-KTO07 véi hai chung BS-NA34 va BP-VN09
da lam ting cac chi sd sinh trudng nhu chiéu
cao cay va cb khac biét so véi d6i ching (khong
bd sung vi khudn). Tuy nhién céc gia tri & céc
chi tidu sinh trudng chiéu cao cay, s 14, chiéu
dai ré & cac cong thic t6 hop cac chung vi khuin
lai th&p hon so véi cong thiic chi bd sung ching
BS-KTO07. Dic biét khi két hgp chiing BS-KT07
va chiing BS-VN34, cac chi tiéu vé khoi lugng
cdy, s6 14, chiéu dai ré trung binh khong c6 su
khéac biét véi cong thiic d61 ching khéng bé sung
vi khuan. Diéu nay c6 thé dugc giai thich khi
ting s6 chung vi sinh vat vao dat thi nghiém thi
su tuong tac gifia cy trong va cac chung la su
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tuong tac téng hop. Trong dé cé su tuong tac
gitia cac chiing vi sinh vat dan dén c6 su khac
biét trong cac chat chuyén hoa tiét ra (Gosal &
Kaur, 2017) ciing nhu su tén tai va séng sét cua
cic chung vi sinh vat trong dJ4at trong
(Verbruggen & cs., 2013). Su t8 hdp 3 chung
Bacillus tiém nang cho khéi lugng cay tuci va
khé khéng cé su khac biét véi bé sung don
ching BS-KT07. Nhu viy c6 thé thdy ring
chting Bacillus BS-KT07 14 chling tiém nang cé
kha ning kich thich sinh trudéng t6t nhat.
Chung c6 kha ning kich thich ting trudng chiéu
cao ciy, kéo dai ré, ting su phan nhanh cta ré.
Két qua nay phu hop véi kha ning san sinh TAA
cua chung BS-KT07, hormone ngoai sinh ctia vi
khuén nay di tac dong dén hé ré ctia ciy hoa
ctic va kich thich ré phan nhanh, kéo dai.

Qua két qua ctia nghién ctu nay, c6 thé thay
ching Bacillus subtilis BS-KT07 1a chung tiém
ning c6 thé st dung lam ngudn vat liéu c6 gia tri

dé phat trién cic ché pham vi sinh vat kich thich
sinh trudng & cay trong. Dudi tac déng cta ching
vi khuén nay, cdy tréng tang tich liy sinh khéi,
cu thé kéo dai than, ting s6 14 va kéo dai phan
nhénh ré. Nhiéu nghién ctiu chi ra réing vi khuén
Bacillus subtilis 14 loai vi khuédn song & vung dat
ré va c6 kha ning kich thich sinh trudng 6 cay
tréng. Loai vi khudn nay c6 thé hinh thanh 1ép
mang quanh ré (biofilm) lam ting su trao ddi
chat, dinh dudng cta cay tréng (Kovacs, 2019).
Bacillus subtilis ¢6 thé ¢ dinh dam, phan giai
phosphat khé tan hoiic bién d8i phtic hgp Fe**
dé lam ting ngudn dinh dudng cung cip cho cay
trong (Elkoca & cs., 2007; Kovacs, 2019). Ngoai
ra, cac chat kich thich sinh trudng tiét ra béi
Bacillus subtilis ciing 1a phuong thtc tac dong cé
lgi chaa loai vi khudn nay cho ciy trong
(Arkhipova & cs., 2005). Chinh vi vay, ching
Bacillus subtilis BS-KT07 1a ching c6 gia tri cho
huéng nghién ctu nay.

Bang 5. Anh huéng cta t6 hop cac chung Bacillus tiém nang
dén sy phat trién chiéu cao cay, s6 la ctia cay hoa cic

Cong thire thi nghiém cé bd sung chiing vi khuan

Sau Céng thire d6i chirng
thoigian  (Khéng bd sung vi khuan) BS-KTO7 BBSS-[<,\ITA0§4+ BBSI;-K\;I-I\(I)(7)9+ BS-KT%LTVI?\ISO-QNAM +
Chiéu cao cay * SE (cm)

7 ngay 8,55° + 0,26 11,25°£0,28  9,33°+0,26 9,85°+ 0,26 9,41°+0,28

28 ngay 11,887 £ 0,27 15° + 0,29 12,09° + 0,27 13,15°+ 0,27 13,29° + 0,29

50 ngay 13,867 + 0,31 18,519+ 0,33  14,8°+0,31 15,96° + 0,31 16,48° £ 0,33

S6 14 + SE

7 ngay 10,75% £ 0,31 11,83° + 0,32 10,9° 0,31 11,45% + 0,31 11,89° £ 0,32

28 ngay 16,20™ + 0,38 16,78°+0,4 14,7 £0,38 15,3 + 0,38 16,0404

50 ngay 20,65 + 0,46 22,61°+0,48  20,5°+0,46 19,857 + 0,46 21,83" + 0,48

Ghi chii: Céc gi4 tri trung binh trong mét hang c6 chit cai khéc nhau la sai khac c6 y nghia thong ké (P <0,05).

Bang 6. Anh huéng cta t6 hop cac chung Bacillus tiém nang

dén su kich thich sinh trudng trén ciy hoa ciic trén dat khong hap khi trung (sau 7 tuin)

CT Khéi lwgng twoi + SE (g) Khéi lwong khd + SE (g)  Chiéu dai r& + SE (cm) Hinh thai bo ré
DC (Khdng bd sung VK) 3,14°£ 0,19 0,8+ 0,04 16,14° £ 0,72 R& it phan nhanh
BS-KT07 3,89"+0,2 0,98™ + 0,04 20,2° 0,76 R& phan nhanh nhiéu
BS-KTO07 + BS-NA34 3,2°+0,19 0,81%+ 0,02 16,83%+ 0,72 R& it phan nhanh
BS-KTO07 + BP-VN09 3,8°+0,19 0,88% + 0,04 17,36° £ 0,72 R& it phan nhanh
BS-KTO7 + BS-NA34 + 4°+0,2 1,01°£ 0,04 15,38% + 0,76 R& it phan nhanh

BP-VNO9

Ghi chu: Céc gia tri trung binh trong mét hang cé chii c4i khac nhau la sai khéc c6 y nghia théng ké (P <0,05).
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C

D E

Ghi chu: A: Péi ching 1 (Khong bo sung vi khuédn), B: Péi ching 2 (BS-KT07), C. BS-KT07 + BS-NA34,
D. BS-KT07 + BP-VN09, E. BS-KT07 + BS-NA34 + BP-VN09.

Hinh 4. Hinh thai cay hoa cic khi b8 sung t6 hop cac chiung Bacillus tiém nang
trén dat khéng hap khi trung (sau 7 tuan xi 1y)

4. KET LUAN

Nghién ctiu da danh gia dudc tac dong cta
03 chtng Bacillus tiém niang dén sinh trudng
cua cdy hoa cuc trén diat hap khi trung va
khong hép khii trang. Ca ba chiing déu thé hién
dude kha néng kich thich sinh trudng dén qua
trinh sinh trudng cta cdy ciic pha 1é vang sau 8
tuan trong. Cac chung déu kich thich cay tiang
chiéu cao, tang s6 14, sinh khéi ciy. B8 sung két
hop chting vi khuidn BS-KTO07 véi hai chiing con
lai vao dat trong cdy cho thdy, & cac cong thic
két hop, gid tri vé sinh trudng cta ciy cic
khoéng c6 su khac biét théng ké so véi cay 6 cong
thtic doi chiing don ching BS-KT07. Nhu vay,
qua danh gia sang loc, chiing Bacillus subtilis
BS-KTO07 dugce xac dinh 1a ching c6 gia tri dé
phuc vu phat trién cic ché phdm vi sinh kich
thich sinh trudng 6 cdy trong.

TAI LIEU THAM KHAO

Arkhipova T., Veselov S., Melent'ev A., Martynenko
E. & Kudoyarova G. (2005). Ability of bacterium
Bacillus subtilis to produce cytokinins and to
influence the growth and endogenous hormone
content of lettuce plants. Plant and Soil - PLANT
SOIL. 272: 201-209.

Bashan Y., De-Bashan L., Prabhu S. R. & Hernandez J.
(2014). Advances in plant growth-promoting
bacterial inoculant technology: Formulations and
practical perspectives (1998-2013). Plant and Soil.
378:1-33.

Bishnoi Saran U. (2018). Agriculture and the Dark Side
of Chemical Fertilizers. Environmental Analysis &
Ecology Studies. 3(1): 198-201.

Calvo P., Nelson L. & Kloepper J.W. (2014).
Agricultural uses of plant biostimulants. Plant and
Soil. 383(1): 3-41.

Elkoca E., Kantar F. & Sahin F. (2007). Influence of
Nitrogen Fixing and Phosphorus Solubilizing

1613



Tac dong ctia mot s6 chling vi khuan tidm ndng dén sw sinh trwdng clia cay hoa ctic pha I& vang

Bacteria on the Nodulation, Plant Growth, and
Yield of Chickpea. Journal of Plant Nutrition.
31(1): 157-171.

Gosal S. & Kaur J. (2017). Microbial Inoculants: A
Novel Approach for Better Plant Microbiome
Interactions. Trong.: 269-289 trang.

Goswami D., Thakker J.N. & Dhandhukia P.C. (2016).
Portraying mechanics of plant growth promoting
rhizobacteria (PGPR): A review. Cogent Food &
Agriculture. 2(1): 1127500.

Kovacs A.T. (2019). Bacillus subtilis. Trends in
Microbiology. 27(8): 724-725.

Mitra D., Diaz Rodriguez A.M., Parra Cota F.I,
Khoshru B., Panneerselvam P., Moradi S.,
Sagarika M.S., Andelkovi¢ S., Santos-Villalobos
S.dl. & Das Mohapatra P.K. (2021).

1614

Amelioration of thermal stress in crops by plant
growth-promoting rhizobacteria. Physiological and
Molecular Plant Pathology. 115: 101679.

Saxena A.K., Kumar M., Chakdar H., Anuroopa N. &
Bagyaraj D.J. (2020). Bacillus species in soil as
a natural resource for plant health and
nutrition. Journal of Applied Microbiology.
128(6): 1583-1594.

Souza R., Ambrosini A. & Passaglia L.M. (2015). Plant
growth-promoting bacteria as inoculants in
agricultural soils. Genet Mol Biol. 38(4): 401-19.

Verbruggen E., Van Der Heijden M.G., Rillig M.C. &
Kiers E.T. (2013). Mycorrhizal fungal
establishment in agricultural soils: factors
determining inoculation success. New Phytol.
197(4): 1104-9.



