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Microbial Diversity and Physicochemical Prbpertielé of Rhlzﬂsphere
Mlcroenv1ronment in Saline- alkall Soils of the Yellow River Delta

¥ o

ZHAO Jiao' , XIE Hu1—]un *, ZHANG Jlan ¥y J_.---’ :
(1. “School of Enw‘lronmental Science and Engineering; Shandonv University, ngdao 266200 Chlna 2. Envirofiment Researdh’
Institute Shdndong UmVerslty, Qingdao 266200 ‘China) Y .||"l 1 ; A )

Abstract ;; Soil sahnlty and alkalinity are rrjajor probléms that' limit agricultural Hevelqpment across the world. The plantlng of
halop’bytes kind | salt-tolerant plants could improve salihe-alkaline oil character, while the microorganisms in saline-alkali soils play an
important ‘role in the growth’of halophytes and salt-tolerant plan‘is In this study, four representative plants of maize, cotton, Phragmites
australis (Gav.")" Trin, ex Steud, and Suaeda salsa were=Selected in saline-alkali soil. Soil samples were collected to explore the
relationship between the main bacterial communities of roots and non-roots and the physical and chemical properties and soil microbial
diversity' of saline-alkali soil. The results showed that the root microorganisms of Suaeda salsa affect the pH of the soil to some extent,
and the soil salinity is negatively correlated with the soil nutrient content. The top five bacterial gates with higher relative abundance in
all soil samples were a-Proteobacteria, Actinobacteria, Bacteroides, Chloroflexi, and Acidobacteria. Cotton, Phragmites australis
(Cav. ) Trin. ex Steud, and Suaeda salsa have large differences in salt-tolerant bacteria between root soils and non-root soils. High-
throughput sequencing results show that salt tolerance is different between the three plant roots and non-root soils. Bacterial genus,
such as Actinophytocola and Lechevalieria, differ greatly in cotton soil, Bacillus and Filobacillus differ greatly in Phragmites australis
(Cav. ) Trin. ex Steud. soil, and Echinicola differ greatly in the soil of Suaeda salsa. This research can provide a theoretical basis for
promoting plant growth in saline-alkali soil.

Key words : saline-alkali soil; salt-tolerant plants; rhizosphere microenvironment; physical and chemical properties of soil; microbial

diversity
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F1 4MEYREMFERFELIEEZTEZSE"
Table 1  Contents of nutrients in root and non-root soil of four plants
B M/ mg-kg ! H W/ mg kg ™! MA/mg-kg ! W2/ mg-kg ™! HHL/ g kg™
FRARPR 104.96 3. 04a 2.80 +3.45a 403. 08 4. 87b 26.59 +4. 56b 18.96 +3. 06a
FAAEARPR 104. 56 +3. 76a 2.51 +4. 86b 402.05 +3.87b 25.47 +4.29b 16. 645 +3. 34a
HETEAR B 125.42 +5.87b 5.89 +3.98b 431.885 +3.04a 57.34 +4. 68c 19. 62 +5. 98¢
FAEAEAR PR 117.54 £6. 13¢ 5.34 +4.98a 364. 82 +3.08a 30.775 £5. 98¢ 18.01 +3.87b
PSR PR 132.81 £3.07b 2.89 +6.83b 385.48 +5.87¢ 15.04 £4. 08b 12.76 +5. 89¢
FEEARAR PR 112.33 £5.93b 1.16 £3.05b 322.46 +4.98¢ 14. 83 +3.08a 7.355 +6.02b
BRI AR B 82.76 +3.38a 1.62 +3. 14a 308. 08 £3.98b 27.8 +3.48a 7.49 +4.28a
B AR PR 80.89 +3.98a 1.22 +3.67a 196. 84 +3.76b 14.85 +3.78a 7.07 £3.98a

1) & Duncan’s multiple range test T, Kﬁ?ﬂ‘i’%ﬂ?jﬁ%ﬁiﬁﬁ(}) <0.05,n=3), FId
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Table 2 Bacterial diversity index table

Chao 8%k
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1814.546 3 +2.32a
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0.996 9 £5. 98¢
0.997 6 £2. 05a
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0.9956 £2.32a

0.998 £1.76a
0.9977 £4.98¢

2.2.2  AEHER ST
ARG 73 IEEER  AE 8 A il P RGN 1) 1) 200 1 A

KNI ](32. 16% ~52.82% ) |

]

94.05% . 7E 8 MEEARF EEAN R ] A8
W], AFFEETT
I R RS T]

SRASTE ) . BRATE] .
W O R

BT, i
I

(9.07% ~24.46% ) . AT 1(5.85%~16.77% ) .
LA 17(6.43% ~ 11. 84% ) . FRFT R 1T (3. 17% ~
15.22% ) | JEREBATT(1.67% ~11.42% ) | 2F B0 R
17(2.26% ~8.59% ) . YellF11(0.13%~2.27% ) |
W] (0.15% ~ 1.60% ) . #H ] (0.31% ~
1.53% ) . RAFZEH (0. 00% ~0.09% ) DL K46 ] &
BB HABRETS (45 1.39% ~3.82% ) [K 2 (a) ].
Horpopy 3 o 00 3w fF, B35 47.08% ~

FWREZER(P<0.01). 7640 B2 09 E K AR
e AR R T > T
FAY 7 25 RS A 48 1T 3 R M B 4 h
FRAT BT ) RN ZF BRI BA T 53 A0 B Sl 20 T KRR AR
8, 3 S0 O IR AS )R B A SR FEL 2 2 A 4
TRAH—E, VBRI TR 1) RS RE I 1) EL A e v B it
EhtE | TTRAT VR D 2 BRI B TS ELA T R e sl

B2 AR,



3 1 AR . BT — A YN ER T AR PR EAEE A R A ) 2 R S B i 3 A 1453

WEMR R SR R L A 1] 21 22 51,
ALVE N, BRI R SIER R L b ag 408 1)
FEZEHNA K, AR A0 v 3 £ I P A5 30 0% 4 T R 2 Y
FERE, WA UBHRASIER R L EHE -
JE 22T AS AR K 5 X ] DL W K BB 6% 7E 52
RO F A KR A B R RO R E AR R AN
BRI RRF A R AR 2R SR B R A 1k ok i R K A
AR AR TP TR T T LR R b 2|
A6 AT R 2 TR B AT LA AR 2R A
% B K B J& Actinophytocola
Saccharothrix Fl Umezawaea[ & 2(b) ], B FH4EIE
AR MR v TR AR MR X 4 TR
AR A TR T8 v 1 T R 1, RB 6 3 N R B
IR EE s MR AR LT S A RIER R £
SErp I 22 Y SR RE T A0 A, AR A I w2 ]
DIt TEEBE TR )28, A0 22 88 KA J2& Bacillus |

Lechevalieria

100
(a)
80 H
=
& 60
T g
=
20 |
U A g s e s gas e
2 B E E B E E &
2 o2 o2 oE OE ¥ X 2
X TR ER T H
MoX 8 8 L # & ¥
B = i =
(b) 100
80 [
=
2/ 60
£y
= 401
20 |
0
2 o2 =2 2 2 =
# ow ¥ o+ 8 W
g 8 & B F ¥
= # -4

Filobacillus . Halobacillus #1 Planococcus[ &1 2(b) |,
T AR TAEHREY, RAR P& A KR
R 8 v o g A R ) TS RE D 4 T A A
B R ER M | [ B Bacillus 1 Filobacillus B AT %5 15
MIHTME  BESTE IR B 25 B 25 A N AT, X 5
AHIFFE B A2 25 A — B ER M iE R R IR
FERRLIEP S A E A E A, A F 9
TR IR AT LA AU R ) 28 P H 22 R
M) f& Echinicola . uncultured _ bacterium _ f_NS9 _
marine _ group 1 Phormidium _ MBIC10003 [ & 2
(b) ], i TER I R T R LAY R
ihid i T AR R A AR B T Al B A R
RO ER 4 | [BIEBT Echinicola . uncultured_bacterium |
NS9 _marine_group M Phormidium_MBIC10003 B ”
BERRIOBLI P, TTE 25 A P F 79 1 185 75 F
TIN5 45— | /gl

Unassigned
others
Patescibacteria
Cyanobacteria
Verrucomicrobia
Gemmatimonadetes
Firmicutes
Acidobacteria
Chloroflexi
Bacteroidetes
Actinobacteria
a-Proteobacteria

other genus in Swaeda salsa soil
Phormidium_MBIC 10003
uncultured_bacterium_f* N§9_marine_group
Echinicola

other genus in Phragmites australis (Cav.) Trin. ex Steu soil
Planococeus

Halobacillus

Filobacillus

Bacillus

other genus in cotton soil

Umezawaea

Saccharothrix

Lechevalieria

Actinophytocola

(a)4 FIAYARBR S AR PR R P AN T2 5040 5 (b)) BRAL | SR =5 SR b AR bR AR AR B 33 v A W 22 e (0 A0 s 26 0 A
B2 4MAEEYIRESIFREFELERAENS 5
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