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Growth-promoting effect of Enterobacter mori on Reaumuria songarica seedlings

under salt stress and its rhizosphere mechanism

LOU Kai-xin, CHONG Pei-fang*, BAO Xin-guang, XIAO Jin-ting, YANG lJia-li
College of Forestry, Gansu Agricultural University, Lanzhou 730070, China

Abstract: In this study, we investigated the effects of plant growth-promoting rhizobacteria (PGPR) on the growth
and rhizosphere soil of the desert plant Reawmuria songarica under salt stress. Seedlings of R. songarica were
inoculated with the PGPR Enterobacter mori P4 and subjected to 400 mmol-L "' NaCl stress, and seedling growth
and physiological indicators, as well as soil characteristics and phosphorus functional gene abundance, were
determined. The main results were as follows: 1) Under salt stress, the R. songarica seedlings inoculated with P4
showed significantly increased total root length and seedling biomass, compared with those in the control (P<<
0.05). Specifically, the group inoculated with P4 showed a significant increase in total root length by 16.5%, as
well as increased root dry weight, stem dry weight, and leal dry weight (by 74.19%, 160.71%, and 92.54%,
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respectively). 2) Under salt stress, the seedlings inoculated with P4 showed significantly increased soluble sugar and
soluble protein contents (by 64.30% and 18.63% , respectively) , significantly lower malondialdehyde content (by
25.41%), and decreased proline content (by 3.72% ), compared with the control group. 3) Under salt stress, the
activities of sucrase and phosphatase were significantly higher (by 89.64% and 51.06% , respectively) , and the
activities of amylase, urease and catalase were significantly lower (by 27.90%, 43.87%, and 3.03%
respectively) , in the P4-inoculated seedlings than in the control group. 4) The transcript levels of phosphorus cycle
functional genes (gcd, pqqC, ppx, phoD, and phoX) were significantly lower in the rhizosphere soil of the control
group than in that of the P4-inoculated seedlings, indicating that P4 can significantly increase the transcript abundance
of these functional genes. In summary, P4 stimulates soil microorganisms to synthesize enzymes and increase the
expression of genes in the phosphorus cycle, and promotes the accumulation of osmotic adjustment substances in R.
songarica, allowing it to maintain cell turgor and enhance its salt tolerance.
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Table 1 Effect of inoculation of E. mori P4 on the biomass of R. songarica seedlings (g- plant™)

4k ¥ - i N ia AR L i ETH R
Treatment Leaf fresh weight Stem fresh weight Root fresh weight Leaf dry weight Stem dry weight Root dry weight
CK 3.26=£0. 25¢ 1.6040.13b 1.34+0. 06bc 1.0940. 24b 0.72£0.06b 0.2540.02b
P4 6.26+£0.11a 2.07£0.07a 2.2240. 28a 1.95+0.08a 0.93£0.03a 0.59+0.03a
S 1.44+0.19d 0.57£0.13c 0.76+0.19¢c 0.67+0. 08¢ 0.28=£0. 06¢ 0.31£0.05b
P4+S 4.04=£0.19b 1.56=20.07b 1.8740. 13ab 1.2940.13b 0.73£0.02b 0.54=+0.04a

ATl /NG B 2 R S [ ik B[] 22 5 I 3% (P<<0. 05) Different lowercase letters indicate significant differences among different treatments (P<20.05).
CK: X} & Control; P4: 45 55 8 B #7 % P4 Inoculated with Enterobacter mori P4; S: ih Wil Salt stress; P4-+S: £h Wil F 422 Fh 55 0 15 41 5 P4 Salt

stress and inoculated with E. mori P4.
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Fig. 1 Effect of inoculation of E. mori P4 on the plant height and total root length of R. songarica seedlings
AFING FREAC R ) 4b 3 ] 22 7 8 2 (P<<0.05) , F . Different lowercase letters represent significant differences among different treatments (P<C

0.05), the same below.
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5 9.5% ,PAAb S CK IR & 2 5 (P>0.05) ; PA+S AL B AS SR AL BRFEAC 5. 5% , 5 PAALCFETF 55 4. 0%, H. 4 >4k
RT3 TC i 3 25 5, R WIER a0 T BB 51 R AR iR Ak, T 45 R P4 AT IS B X — R, R HER SR AE N R ]
B0 IR bR, ShAL PR CK 3 T 77. 5% (P<<0. 05) , P4 A H 48 CK W& Tt 4. 2%0 5 PA+S 4b PR A CK & 3% T i
7370 R AL BRI R 2. 100, U B AR s R R B R BT RN R PAB AT A R, A AL
JoT ik R A R 25 R P4 S ER AR B4 )8R CK B BEAIR 32, 0% 5 39. 9% 5 11 P4+ S &b B 55 45 4b 3 1 2 T
B 57.9% B PAKL R i T 39. 2%, H 5 CK G 22 5%, Won B2 Fh P4 B A R0 5% 36 38 S BUW A HLIR 2%
FE % 50 A5 ROk D7 T 8 0 1 e X Ak B 5 B . P4 b B A CK S TR 12,296, i £6 A B 0] & 3 AR 30. 0%
P4+ S Ab A A P15 25 TH 55 16. 6260, {H AL PA b H & 35 BR AR 27. 206 , 3R WY PA 2 R A By W] 41 1 30 000 6 0, 3R 0
RN EZ L B A LA PAE A SRR T AR AR RN . 5 AR e A AR P4 b P S R AR
I3 CK B EBEAL12. 5% 15 20. 2% ; PA+S AL SR Ab B TC 1 5 25 57 3 PA AL BBR AR 8. 120, H P4 .S . P4+S 3
Y1) T W 35 22 5, T ER B0 5 B R PA X SRR AU & B, B - R R M R A AR . 2 S e AL
T A 9% Zh A/ P4 5 3R A 40 ) A8 CK S [ 5. 5% 5 4. 3% ; PA+S A BRAS CK I TF 2. 5% , A Eh b BRI T+ 7. 1%,
HAMESANRE ., SRR RAEE PA SIS B CKIETF 2. 7% 5 7. 8% ; PA+S b ¥ 55 +h &b ¥ g
B 6. 2% 55 PARC BRI B 1. 500, 25 Ab 3 0] 34 JC &l 2 25 5, 6 W AR Bt 5 PA 2 P o) + 38 4 1 35 43 &5 B 5P i
2.3 AP EM AT PA X 2 A T 40 B AR R L B M 49 R

P4 45 T 55 50 ol 300 6 2100 -+ 5 UE R B LR W DR 0 IR S ATk U T P R S e AR B 22 R (’T3) .
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Fig. 4 Effect of inoculation of E. mori P4 on the osmotic regulatory substances and malondialdehyde content in leaves of R.

songarica seedlings
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