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Abstract ; Salinty and alkali are the serious stress in arid and semiarid area, which has a bad effect on plant growth. It is
necessary for us to explore the variety of microbial community and the activity of enzyme in rhizosphere of Pennisetum
giganteum( giant juncao) under saline-alkali environment. As a result, we set up the experiment with seven different
kinds of saline-alkali concentrations, analyze the difference significance and correlation of physiological data under
different saline-alkali concentrations with the method of SPSS, and analyzed the diversities of microbial communities with
the method of Illumina high-throughput sequencing. The results were as follows: (1) The composition of microbial
communities in rhizosphere soil of giant juncao differed at different saline-alkali stresses; The dominant groups were
Sordariomycetes (68.5% ) , Eurotiomycetes (16.3%) , Chloroflexia (8.5%) , Bacteroidia (13.5% ), Gemmatimonadetes
(5.6%) and &-Proteobacteria ( 3.7%) at the 12%o saline-alkali concentration; The relative abundance of the
Dothideomycetes (27.7% ) and Anaerolineae (2.4%) was sharply reduced to 2.5% and 0.007% when the saline-alkali
concentration increased from 6%o to 12%o; The Chao and Shannon indexes of the rhizosphere microbial community of
giant juncao decreased with increasing saline-alkali concentration, and were significantly correlated with soil saline-
alkali concentration (P<0.01). (2) The low concentration of saline-alkali stress had a positive effect on activities of
urease, polyphenol oxidase and alkaline phosphatase in rhizophere soil of giant juncao, but activities of polyphenol
oxidase, alkaline phosphatase and sucrase were inhibited when the saline-alkali concentration of soil exceeded 8%o;
After planting giant juncao, the content of soil organic matter increased significantly (P<0.05) and the saline-alkali
concentration were reduced significantly ( P<0.05) ; The neutralizing ability to soil alkalinity gradually weakened with
the increasing saline-alkali concentration, and the neutralizing ability of soil salinity gradually weakened when the
concentration exceeded to 8%o; When the saline-alkali concentration was 6%o, the production of giant juncao was the
highest and the soil had higher contents of available nutrients and organic matter. The research indicates that growing
giant juncao is beneficial to improving the fertility of saline-alkali soil by adjusting the enzyme concentration to better
adapt to the medium and low concentration saline-alkali soil environment, and producing the corresponding dominant
flora to adapt to the environment in different degrees of saline-alkali soil.
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Enzyme activities in rhizosphere soil of giant juncao under different saline-alkali stresses
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Table 1 Effective sequences and OTUs of soil microorganisms in rhizosphere of giant juncao
T e e
o H e e B 435 g BUTH! S o4 {2
Saline-alkali HEAHFS) A M 3 2751 YA
. Valid sequence Valid sequence of
concentration . OTUs . OTUs
of fungi bacteria
(%o)
0 73 194x1 230.500ab 672+42.900a 60 181+75.000b 1 474+2.000a
6 74 076+869.670a 609+50.540a 66 441+304.450a 1 359+30.660b
12 71 582+782.200b 489+41.100b 61 638+1 547.660b 1 077+61.990¢

. ARIFRFRRSAETE 25 B3E ( P<0.05) ; HFEFREREFALE(P>0.05), FHE,
Note: Different letters indicate significant differences between treatments ( P<0.05) ; The same letter indicates no significant differences

(P>0.05). The same below.

X2 EREREITEMEY Alpha ZSHEMEFEE

Table 2 Alpha diversity indexes of soil microorganisms in rhizosphere of giant juncao
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Fig. 3 Relative abundance of fungi in rhizosphere soil at class level
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Fig. 4 Relative abundance of bacteria in rhizosphere soil at class level
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HAR — 3 (Karen & Pamela, 2006) ., 518 K %
(1995) FIBFFERUE S, AR R 43 W9 vh & A B T4l
YA KR ) A K R S s BE e, v) A gk 7 e Y 32
e, FRORGHRE D Gl 2 ) 5 4 i A AR Ak, T BB R A2 A
PR 22 3 6 ) 1 532 W), R 2R 0 A ) A AR B - SR AL
A= ) 7R e B AL P T T %) Bl R RN B IR A T R Y R
S 052 A 25 AR PR GCAE W 0 2 AR R (IS SR
2020) . AHFSE AT, 58 TR A0 AE Fh B BE 6% ) Ty
PEFATR AN, TTTE 12%0 8 Tk B Iy $5 ek /b | 7] RS
EL A A AR T 263X 5 I SCRR A% (2020) 19 0F5E
R 1 B TR AR B b SO0 A TR 49 O e 4 TR 4N
SEAH— B, U WY L TR R AR B A S A W R
ZxWEER B v BE T v 0 0 B S 2% AR I ) A
PNTEHER AE 5 T IO B 1 A
33MBEEREN TIEREIRERER TR
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Table 3  Changes of soil pH and salt content before and after giant juncao cultivation

FiAE /G L A kit S pH 2218

IR B Jﬁj:i% . ﬁ#ﬁ)’ﬁi,{& . Differences of soil salt content and pH
- . Original soil Post cultivated soil . . L
Saline-alkali before and after cultivation
concentration
(%e) pH i pH fii GES pH fi RES
pH value pH value Salt content (g« kg") pH value Salt content (g« kg™)
0 7.420+0.020 7.210+£0.015 0.533+0.058 0.210+0.006a 0.134+0.058e
2 8.770+0.015 8.610+0.012 1.167+0.208 0.170+0.006b 1.500+0.208d
4 9.230+0.012 9.060+0.010 2.800+0.173 0.170+0.006b 1.867+0.173¢
6 9.670+0.015 9.510+0.012 4.700+0.200 0.170+0.021b 1.967+0.200c
8 10.020+0.006 9.860+0.015 5.733+0.208 0.160+0.010b 2.934+0.208a
10 10.310+0.006 10.200+0.006 8.267+0.231 0.100+0.006¢ 2.400+0.231b
12 10.420+0.020 10.310+£0.010 10.800+0.100 0.110+0.017¢ 1.867+0.100¢
*4 MEERERRELERBETK
Table 4 Changes of soil nitrogen, phosphorus and potassium before and after giant juncao cultivation
N E e BE N NS .
e SRR LT HH HUH D LR
A amme-aiat Alkaline nitrogen Available phosphorus Available potassium Organic matter
Soil type concentration Bl -1 -1 -1
(g-kg') (g-kg') (g-kg') (g-kg')
(%o)
AR E HEE 6 0.123+0.008 * 0.075+0.004 = 0.292+0.004 * 0.069+0.009 *
piant tineao cultivati
No giant juncao cultivation 12 0.109:0.010 * 0.073+0.003 0.244:£0.002 0.052:£0.004
FhAE E B 6 0.074+0.006 0.052+0.003 0.173+0.0188 0.111£0.017 =
e Wivati
Glant juncao cultivation 12 0.057:£0.004 0.046:£0.004 0.126+0.020 0.093£0.011 *

. o« FRT1E0.05 K EEFEH,

Note: * indicates significant differences at 0.05 level.

FRAR P 5 A Y — > T D A - R A e B o
1o, AR A3 1 AR b5 I A A AR R R RUR
KHEFE AR (PRER,2012) , AWFFEH, £ ARGk B2
E‘Ji?&ﬁ‘*ﬁ@ HE, G A — 2 BN,

AIREE M B AR K R B W i —
EE@E&&]‘O Z= 3 R (2010) WFFE & B, A 0 i
MG, B EE R TRE, RHRERIZW
RRZ, X EARPFREERAFE—, LESHE
RS/ N 0 R i - 398 8 AU B 1 T i A S T i R AR
T UL B — o R R Y AR i T pE SR U B
TR R T KO R 4 W i, (0 7E 1 A
il B R A KR F 2 B, X e
(05 BB )t Bl = ek 55 . PR BB RS R+
S B A 2R AR R B AL S R B E N T
RPIAE - HE U I TR R A R O R 8 8 A
WS S8 TP A AR A3, AR R E R ARG, DA ITT I B
LR A A

LR L RTIA 15T R I 1 I T A e R R 1
R L R B A 05 ET‘KHEFE‘J*“Mi%*
P AR B DG B8 B A O I i B B, R T
X PR R - e — e R RAE E%Twm?
AP SR, H pH M-SR afA —ERE
ol I | A L 7 W A el e 58 11 T T D5
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