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Enhanced drought tolerance in maize conferred by a consortium of
plant growth-promoting rhizobacterium strains
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Abstract: A consortium of plant growth-promoting rhizobacterium (PGPR) strains BBS was demonstrated to enhance
tolerance to drought stress in plants. Here, under drought stress, physiological characteristics and transcription of stress-
related genes in leaves of maize plants treated with BBS were investigated. After withholding watering for 15 days, BBS-
treated maize seedlings had substantially lighter wilt symptoms than control plants. In relation to the control, BBS treat-
ment decreased the leaf monodehydroascorbate (MDA) content by 25.65% , and increased the leaf proline and soluble
sugars content by 3.39 — fold and 7.28% , respectively. It activated significantly higher transcription of ZmP5CS1 gene,
and significantly enhanced the activity of superoxide dismutase (SOD), a major antioxidant enzyme. Additionally, BBS
inoculated plants had significantly lower leaf H,0O, content during drought stress than the control plants. Consequently,
BBS efficiently extenuated the drought-induced injury in maize seedlings and facilitated post-drought recovery. Moreover,
the stimulated expression of NCEDI and ZmDREB2 . 7 indicated the involvement of ABA — dependent and ABA - inde-
pendent signaling pathways in BBS — maize interaction under water deficit.
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Hi'5 : CGMCC No.1929) \TLF5 44/ B Th T S35 38 [l
I o B ARAT, Rl B2 MOFT I (B subtilis ) SM21
(BRI 4 5 : CGMCC No.2058) F1¥b 75 T ( Ser-
ratia sp. ) XY21 (B B OR B 4 5 : CGMCC No.2059) M
VLIRS TL T ARbR L3 b 23 B R4S, JF 58 TR A
LB(Luria — Bertani) 55785 (1 L) : i A K 10 g, BEE)
W 5 ¢,NaCl 10 g, #ME/KZE 1 L, H 1 M NaOH ¥
7 pH{HZE 7.0 ~ 7.2, AR FRILAE DL F K40 il
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B35 24 h R, DL 1: 100K FR ) 19 L3R 7E LB
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x 108 CFU-mL™ Y5 Ph 1:1: 1(HRF 1) 1R 4 B 45 BBS
e
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K cDNA, DLidE & ) cDNA Sy AR 17 %€ 0l i
PCR SN (A S 105N 1 R ) o 964kt SYBR
Green ) Z: HL YUY Bl ROX Reference Dye Il H Invitrogen
ATl FEYEIEE R PCR AL ABI 7500 & 43 4 i  5%
A ( ZmP5CSI1, CATI, NCEDI, ZmDREB2.7 )3k
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Table 1  Primers designed for transcript expression
analysis of chosen genes
B 519 B 514
Genes Forward primer (5-3") Reverse primer (5"=-3")
ZmP5CS1 ACTGCAATGTCCACTITATCC ~ TAACCTAGACTAGACACAGC

CATI CTAACAGGCTGTCGTGAGAAGTG  TGTCAGTGCGTCAACCCATC
NCEDI AGTTGTTGTCACCCAGTCCAG CACGCACCGATAGCCACA
ZmDREB2 .7 TTGAATTCATGGATCGGGTGCCG  TCACTGCAGGTTTAGGCGAGC

B - actin GATTCCTGGGATTGCCGAT ~ TCTGCTGCTGAAAAGTGCTGAG

1.6 HIEDH
5t Microsoft Excel 2007 Zeit 734, B /K F
i DPS v 7.05 K15,

2 AR50

2.1 BBSHEET EXRLHEHWTEREMZMHE

WK T 5 15 d J5 (20 dpi) , BBS AbFRZH ok
SIH LA TR S N A A (LRI - BB SR
TEROIRA) X BREA AR AR e 28 35 A5, P
AHEMRE IEF RS (B 1A) . RKIETREA K, 6
d Jo b FRZH A AR S E H ARG, TR B ZH R AR 4
SET-(E 1B)

{1:: BBS, %4 BBS ALFH Y E K4 5 CK, X BRZF AR 5 A, ERGI KK T 5 15 d(20 dpi) ; B, AR Z T RIME 5 BEKIKE 6 do
Note: Seedlings of BBS - treated (BBS) and control (CK) plants were withheld for 15 days (20 dpi, A), then re — watered and recovered for 6 days (B) .
1 BBS IS E R4 e TR =M

Fig.1 BBS enhances drought tolerance in maize seedlings
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