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Abstract; This experiment used corn variety XY335 and bacterial strains NECC11322 ( Bacillus subtilis) and
NECC11324 (B. megaterium) . Four treatments were established: Con (sterile water soaking, drought stress) , Cl
(sterile water soaking, normal watering), C2 ( NECC11322 bacterial liquid soaking, drought stress), and C3
(NECC11324 bacterial liquid soaking, drought stress). The growth status, resistance physiological indicators, and
N, P, and K content of potted maize seedlings after soaking were measured. The results showed that under drought
stress, the activities of SOD, POD, CAT, and APX in the leaves and roots of maize seedlings increased to varying
degrees compared to Con after inoculation with NECC11322 and NECC11324. Among them, the POD activity in the

roots of maize seedlings increased most significantly after inoculation with NECC11322, with an increase of 67.78%
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compared to Con. The content of soluble protein and soluble sugar in plant leaves and roots showed an increasing
trend compared to Con, with the soluble sugar content in leaves inoculated with NECC11322 showing the most sig-
nificant increase, increasing by 152.10% compared to Con. Compared with Con, the total nitrogen, total phosphor-
us, and total potassium nutrient content in plant leaves and roots were all increased. After inoculation with
NECC11322, the total nitrogen content in leaves increased most significantly, with an increase of 88.47%
compared to Con. Under drought stress, after inoculation with two types of Bacillus, the content of malondialdehyde
in plant leaves and roots significantly decreased compared to Con. After inoculation with NECC11322, the root sys-
tem showed the most significant decrease, which was 51.03% lower than Con. In summary, inoculating two types of
Bacillus subtilis under drought stress reduced the inhibition of drought stress on the growth of maize seedlings, with
NECC11322 strain being more drought resistant. By increasing the activity of protective enzymes, soluble protein,

soluble sugar content, chlorophyll content, and plant nutrient content, the drought resistance of maize seedlings

were improved, promoting their growth.

Keywords: Bacillus; seed soaking; corn seedlings; drought stress; growth promotion

EK(Zea mays L.) B RAF—4FE FARMEY),
JEIRES — R E1EY, E T WK, KT R &
R TR R R UK A R AS I Y
THOLT M 28 38 B AN W T v, 0T I8k 3 s R 3 i
WFgE 0, T 5 a0 B B BRI SRt Aot s
i, HOOTI2 285 5 1 52 i) ol 1 5 R B ) 3 i RN T
T E S S AT TE: L N o I 0 S h 3 I
BT SR E R AR A2 300 300 05 W 20 2 U8 R P G £
FHLEI A SOD POD APX M | Th#a %, 1
e T B E J5, SOD \POD APX G M2 BT
Ref s A 3 BSORE R A B G 2R 9 37 3 45495 DA i % i A
BRAEK, BIHEY B R, TR X, TK
PR ~ S A K ), ELAE R [ AR
JEF IR A ) 0 R AL, B XD g R
B T R A I R R AR A K, S O A
HELER

ZEMFT P ( Bacillus ) 52— Fp B A A B 1 71 19 42
AT, AT LLTT 2 e B AR AR N, O L & EE A R
AEFSHUAL, TR A 0 £ A AR E R AR R, X
S O RIR AT T, R 68 A 2E AT B ( Bacillus
amyloliquefaciens ) B9601-Y2 #E7HEFp 25 110
WAL AR TR K R AR R, A
TR AT i K 2F AT 7 P 50 T DA 4
INEKAR R ZE DA RAR R T & 70% LA L 351
PRI E A 10%

ZE MR Bt R FH TV P pT A | A1 3 S5l
AR T, 2 R A R B 2 AT
P T T a0 A g iRl A 44
BRASIE A KA EE T, b T RE S G R X
TR ST K T 55 1 PR DL R e s, AR
PRI PR A AS 7] 25 AT 78 52 B T R K Bl - R AT

A, PRTTZF MR B T 5 A R R FOR A £
SR, g T OKRILBRA ™ S i S e MG

BRSO

1.1 RIEH R

I T 2022 4 6—9 HER TN — R B K2
AP AT ZAR A, 2 EOKRFh S8 K 3357 N
PRkl e HA A TAA fil 7 2 g
NECC11322 ( Bacillus subtilis ) H ¥ 2F i ¥ 5.
NECC11324( B. megaterium ) E K2 MAT R HEHR H
P, IR TR R Ry AR S 06 = i 07 18 A
1.2 REAHE
1.2.1 Ay FEEy 5 Ek LB R E N
510 g, BERFEEEY) 5 ¢, NaCl 10 g, 2818 7/K 1 L, pH
5 7.0~7.2, BHARME T —80°C UKAR Hh 1) B bR B HE T%
IT AT R T, RO E A 1}107 cfu » mL™',
1.2.2 ZAEF  BEHEOR/N—2 SMTCH ) &
KA (RZEHE>90%) , iz T 10% NaClO R
B 10 min, T TCHEZKEGE LK 3~5 Wa R
8 ho BAPSERUS , # HAHESNFE A JC R WK 401 &
Zegnh REA 40 hn CE R IR SRR R R R 3 d,
TR 25C
1.2.3  &#AE  FMh S UG R
K 1.5 em+0.5 em B EKRFRF 17 A AR FPAE,
Bk MR AN 700 g, i+ 5 pH {H 6.85,
AHL 30.05 mg - kg™, Bl AR 128.1 mg - kg™,
BT 58.55 mg - kg™, ALER 218.35 mg - kg ',
FAFD S BRETK ALY S IRE R, Ak
FEEM B RICIE 8 h, HIBRE R 25 ~27°C , 7]
MREER 20~22°C , AARFPHESS B 2 d BEK 1Kk, B8
KN EEAL 50 mL, BE —42 AXTIR(CL ERK



%5 3 3]

X BESE T SPRA T PR EF MO RO K &I v e A AR BT 37

B IEHE MK A4 ARIE A C2(NECC11322
FRGER T 52110 ) .C3(NECC11324 Hiki=HM T
i), Con( LR /KIZF T M8 ) 2P E
HI— R 47 28 M AP 08 2 78, W 1% 107 cfu -
mL™" | MR 100 mL, B k4K 2= =0t
— i, Con (€2, C3 151 BEK , #1T HAA T 5, C1 IE
HAHK

1.2.4 BAF fFEKRE KR =M O nHFE R
KT ART R 3~5 d, IWER IR0 H )R
25~27°C IR B IR E 20 ~229C . R I FREE 452 4
BES KR 7E 3 KA XS ) KK Y
40% ~ 50% I BURE | A 40 AL FRER 5 Bkl H TR 48
o SRR AR 0, B 10 BR G R 0 i S5 AR
2, A S HCE - 80°C VKAE T H T Hi AL B |
BB R R 5 IS RRYR 43 Ry
L N HE 4, 105°C U R, 80°C HE T & F
FERESE 5 A

1.3 MEmMBKFE

1.3.1 2R GH A4 T AERERBI & .
e A FH LRGN S, 250K FH 9 s R RO o 5 A AR 2R
Yy (VR AR A FRA R JA2103N T-43 2
—HL BT OB T R T BT, TR RS bR
TR 241E

1.3.2 #kmFrme  FH PEG-6000 A T 4
PIF R4S NECC11322 J2 NECC11324 B bk
TS R T & A ANRRE PEG-6000 ) LB K77
b F 379,180 r - min RS 3 d, K5
WO BEAH (0D ) , 53 BT AR EAS IR MR B PEG -
6000 AR AL

133 ER#G AN ALY EIE
(SOD ) {ifi 74 2R FH 01 1o w320 90 5, 3k 4L Ak 4 i
(POD) 7 P4 R i A A A i 320 i 2 | i 4R Ak AUl

o

(CAT) 35 MR S AN 320 I a2, P dh i R ek
SAALEEE(APX) T PR L ik O e A R
iR 95% £ BERE I - 436 B I , T ¥ 1
AT R S Wk I A
ORI 2 I, N TR (MDA 8RR
PR H 2R (TBA ) 35 A, HE R SR 40 o 2 2
Tr R L Bk i RE
1.4 HEFITHH

R AT A9 B0PE K FH Microsoft Excel 2010 #E417%%
PEAET | Origin 2021 HEAT4: &, A SPSS 21.0 %d
A FRERAFHA TG 3BT P25 5 W 2R AT AT

2 SRS

2.1 EHmENSH

WA 1 FR B PR B AR T 5 A A TRk B2
PEG-6000 [ LB 3 sk 5 H59% 1~3 d, 735
WEL P RR I ARTE 24 h 48 h 72 h AR S fk, AT LA
F i FER R E] S A AE [R] PEG-6000 BT 9 1
Hitk OD (5 FIHaS oD (Ul Ak B TR £k
R BE S5 BT , Wik AR I AE K R AP, £ 72 h,
PEG-6000 ¥ J& {E 40% ~ 50% I}, NECC1134 B Bk
OD {EBRFE AR Z B B KM, R rT DUE W
PREARR Y A B4 Pt 588 1, H NECC11322 & F

NECC11324,
22 FRAEXNTEMETERGEERELETW
=)

2 1 nTRLE H FEHA NECC11322 J5,C2 4k
PRAE AR = 2R M 13 0 St R &R 4T Bt AR
5 H 38 Con A0 B 43 51 38 K 34.35% . 42. 59% .
52.72% 73.25% 13.45% ,C2 KbFHkK 22K 5 M
AT BT AL Con 5 WM 22 5 H6Fh NECC11324
J5, C3 AL AR MR = ZEHH MR S R A AT

r or 3.0
o (A)24h o 207 (B)48h o 0 (C)72h
- - “
3 g z 2.5
g 08 L L
=3 OF 15t B
“2 “ “ 9 20F
S 06 <8 NE
SE i< NS
RS =3 10 SR 15t
= S i)
SE o4t g =
> Q= Q=
=2 =g =Z 10f
ETE 0 s 05F i;g
z 3 3 05
& 2 a
0 0 0
10 20 30 40 50 60 0 10 20 30 40 50 60 10 20 30 40 50 60

PEG-60007& /%
PEG-6000 concentration

—/— NECC11322

PEG-6000¥ J/%
PEG-6000 concentration

PEG-6000K /%/%
PEG-6000 concentration

—O— NECCI11344

1 ARERE PEG-6000 RE#REKE R
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Table 1  Effects of Bacillus on growth and development of maize seedlings under drought stress
Ak Bk /em ZEH/mm BT R /mg W R TR/mg R E/ %
Treatment Plant hight Stem thickness Shoot dry mass Root dry mass Root shoot ratio

Con 26.30+2.21c¢ 2.27+0.01b 110.5+15.7b 28.1+2.7b 30.24a

C1 30.40+1.02bc 3.20+0.02a 117.1+£36.5ab 33.4+2.4ab 24.03a

Cc2 35.33+3.41a 3.24+0.04a 168.7+18.1a 57.9+8.6a 34.30a

C3 31.97+1.97ab 3.23+0.07a 127.7+31.1ab 42.6+3.1b 33.35a

TE: R P BEE B EbRE2E” | RIFVBORE AR TR R A B TE P<0.05 /KT 2253 B3

Note: The values are represented as “mean + standard deviation”. Different letters indicate significant differences between treatments at the P<0.05 level.
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Fig.2  Effects of Bacillus inoculation on phenotypes of aboveground and underground parts of plants
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Fig.4 Effect of Bacillus on antioxidant oxidase activity of maize seedlings under drought stress
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Fig.7 Effects of Bacillus on nutrient content of maize seedlings under drought stress
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