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TR B IR 450 5O RE I oE iR + k=, AT
HEIE H O E N IS RSB BB AR,
YIRS HEBL R A EE VIR, &
e 3 RACR, Rk, ARSCHZKRE RS H(E]
RIS T, B UE Tt el R R B K R
i, R HIERE B RCR . IFH 16S rtDNA Hrif
P EARIE R T AN R B IR m L Z X 0T
G w0 = 1 1 A 0 212 N e S L LA
JT VAT TR A V% DI BE 22 R 04 A R Sk it FH ol R 70 el R
PATRCT 3T T3hm8 . £ i I i PR AR 2=k .

1 RS

1.1 iREHH

HHXEY) . KRR ( Oryza sativa ) N EAE 10;
ZoKREELFP 13 0F, AEFH I 137 d.

B AR . FREE (N 21%) | i B 4S
(P05 46% ) . i (K,050% ) , YAyt
PR

PEC R . DL R B AN IV (™ A 1 Ry 28R
He—m LB AR R FEAL | AR | MR . B
FRER . BRIREE . BRFREL . DTA-6 Flj ISR A £ 0
Bk FRIR SR 55, WL E AR e R . %
R o R T A B A R A R A=, B 1R
B R R N AR B, A2 BRI A R K b B
AR AR + BRI, BEALEEAT 43 (O3
FIERALEA £ ) R K E—EL,

B EHEMRFSRAITRCEFG LR
Fig.1 Effects of soil ameliorant on the improvement of soda
salinized meadow soil

RIGHIREAL . I8 T 2018 4EAE R IT 4 R pCTT
RO AR B RORPE(A 2 BE17. 10560 i i Ak
B ITAAVER TR, JREA KRR, 4
K & 365 mm, KK 1830.5 mm, JCFEM
155 Kt . HBELNCW, #ERK, ATEtERil
MR HRATTI, FIEKE S BARL,
3R SRy R K SR A T, TR RUBUK N BE, il
o FoRAET R BOREZIEH, BRRAR], AR Xk

T AR FA IR AR L T4

TR M Ak O AT AR R A, B o Ry
i (EPRHI TS ZEH] ) o BIHEIETE. 2018 44
ZEW AR AE 0 ~ 20 ecm )2 L3RRS, @ 14 9%
Sraa, PHEAEVUR SR 141 gkg', pHO.15 (Kt
ls:1) ., HSXR 1863 psem! (Kt S5:1) |
AW (P,Os) A (K,0) & &5k 19.9
mg kg™ 1 136.4 mg kg,
1.2 Rt

REIE 2 M, 510 (1) CKANRE: 4
i RSJAEAL B, (2) T b3, 7E CK JLAf -,
FENE . RFIE . AEEALFRAEN 53356 50 kg hm™2,
40 kg hm=, 15 kg hm2, 15 kg hm2 AR5 + 2l B 7
(AT S R B M R A &) , MRFS
NEBHEE 5 BERC B — it ], He 335 8 2y )
CK A3, R EE, B 30 cm x 13.2 cm
(257¢m?) . B0 H 3 EE, BEYLHES, $t6
AKX, BN X A2 1000 m? (H4E GPS il
HIEA, AR ) , FXEAHEREE. T 5 H 20
HAfilke, 10 A 3 HISGR. b >J Bt N 150 kg hm2,
P,0; 70 kg hm2, K,0 50 kg hm2, ZACHIEAC : R
JE = B (7.5 ) « fRAENE (1000 ) =45
70 15 : 20 LB, 2fPuil T30 — Rk i,
PIE T RLNC AR BN, RS PIRATLLBIA 1 - 1;
FENE TR A, REE . e LRI PR AN R
FHARUSE )it 1 7 =X
1.3 TEHGRRESMRGE
131 BEHRORE TR (10.0 )
J& 10 KEL 0 ~ 20 em #F)2 HIEFESL, BURERT S RAS
K, BRI 3 RES, B A H R L
10 SJRRG, SRamREy it Sy, RE
W5y, —ir g HaRaE TRA NI, BB E-
80 C vkFf, M T HIEMmE NS J1—rE
FENALKKNTIES, g LHEB TR (F
DDS-307) . i &K (ML) o ARt
#t. pH ( Sartorius PB-10 ) "1 Fi/KFa ARk ( TPF-
100 ) 041,
1.3.2 3% DNA #2IC% 16S rRNA A B Z @ 20 5

R R B IR AR A YR A A BR A F
HEAT 16S rRNA K& [H] &y 5l 7 . 340 & 16S
rRNA V3-V4 075 X PCR § 34 AR Y + 50
DNA m#itl, 341F ( 5°-ACTCCTACGGGAGGCAG



660 + 3 @ Wk % 52 &

CA-3') F1806R (5'-GGACTACHVGGGTWTCTAAT- profiles ) £l Canoco5 FAHAER .
3') NHI4Y, PCRY BEAHE 16S rRNA H K 41 1

o e . 2 GRS
V3-V4 X, PCR ¥ EF: 95 °C 5min, 95 °C 1 min,
55°C 1 min, 72 °C30s, 15 ™MEH; 72 °C ZEf 7 min, 2.1 AEIIBRKIEFE R FFEMAAIF N

PCR =¥ 48 1.8% T WEEE I ro Uk A f5, XF 16S T ATRAE Y, it R A EE (T) xR
rRNA JEH 751 V4-VS Xt [llumina MiSeq - % H (CK) “FIrAKr8 . R0 BERURIER B0 5| 1
#7% DNA F BolH 730 ( Paired-end ) JUJF h 39.2%. 30.3% F1 9.60% (P <0.01) , T
1.4 BIBRSH TARREA KA LRSS, KRS IR A

F Excel 2019 #ATEURALHL, HI SPSS 17.0 i W4, AP &5 SR A= 17053 i 10.7% Fn
fE P <0.05 KF LA R )y 25081, H Origin 124.4% (P <0.01)
2018, STAMP ( Statistical analysis of metagenomic

® 1 DR RFIN KR~ E R~ BRI

Table 1 Effects of soil modifiers on rice yield and yield composition

b3 07K FE7 B RIRLEL THHE (g) 59 (%) FoaE (tkm?)
Treatment Hills per m? Tillers per hill Grains per panicle 1000-grain weight Seed setting rate Yield
CK 17.1£1.16 Bb 15.2+1.65 Bb 69.8£2.31 Bb 19.9+£0.02 Aa 71.9 + 1.89 Bb 2.60+£0.31 Bb
T 23.8+1.34 Aa 19.8+1.43 Aa 76.5+2.45 Aa 20.3+0.01 Aa 79.6 +£2.17 Aa 5.83+0.24 Aa
TE: FPIARF IR KRR R ERY, REFRFOREREINEE (P<0.01) , NEFHFIRERIIRE (P<0.05) , T,
2.2 ANERIEXS HIRIBUNE FRAVSZMR AR T R MBI & BT LUR

221 RS FE pHARBMMGHa 34T CKAHHHEABEMEERES T T4, 5CK
bt + RS L, TN AFEAALL, T ACFRREAR 81.4% (P <0.01) , FWjt
SR (£2), 5 CKABMLIL, TAARREM243%  HASEFEARMT s E 1, HERnm
(P<0.05) , A ULyt FH o R 750 mT i 24 4= 1 v iy FE RIS 0 TR

#2 BRFIXTEE TR, pH AR R

Table 2  Effects of soil ameliorant on electric conductivity, pH, exchangeable sodium of soil

Jb B 3% (psem™) RAgetEEH (cmol kg)
Treatment Soil electric conductivity pH Soil exchangeable sodium
CK 562.0 +20.3 Bb 9.02+0.11 Aa 8.73+£0.51 Aa

T 698.5 +30.6 Aa 7.66 £ 0.20 Bb 1.62+0.11 Bb

222 MNEBLOKABWRRKGYa LUK HERIRR B A0 (£ 3) , 5 CKARHAHLL, T

SR B Ao ARG S T A M R E M . AT > 0.25 mm R TR S R 652.8 T

FRYERPUREE Sy . T ALER & CARFRZOKERE A, R TEl R 0] ol W] Je Bl sy - S AS A RIIOAR S5
R3 BRI SRR RS

Table 3  Effects of soil ameliorant on the proportions of different water stable aggregate size of soil

PR GOKFANE A R it T 4 1L (%)

ylat. The proportion of different water stable aggregate size
Treatment N
>5mm 2~5mm 1~2mm 0.5~ 1.0 mm 0.25 ~ 0.50 mm >0.25 mmf A
CK 1.27+£0.33 Bb 2.44 +0.69 Bb 2.26 +0.39 Bb 2.21+0.21 Bb 1.80 + 0.69 Bb 9.99+1.39Bb
T 21.9+2.33 Aa 4.05+1.01 Aa 159+2.33 Aa 14.8 +£2.33 Aa 19.4 +£1.69 Aa 7524+ 6.99 Aa
2.3 AEACIEX TIREF M FRAVFN OTU 72zl MR LIE 1 (18 2a) , Feanh
230 RIEAEAR 0 B IR R M 5 25 R BT, T2 RBR X R OTU (13 bR Tk AR

K HIBEHLEIAE B D AR . DR 0 e o080 /N, FREFEAR OTU WY R E T LA AN, 15a By
& OTU Wyt Ze (1K 2) o MR seme 1 BHe G I, REfS o0 SR S R RE AN SS , URE
FEM P BREER I, RDRIEM I 2 d 2 VS WEW R T2k . X CK ARBEA T 4b 3+ e A
B, MR 2 2 97% AL AKSE T il 4 AATEH 16S rRNA B V3 ~ V4 X, i iEieeA 5 G
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FE 8 AR R A, 2 AR AR 6 kR LR AR
286528 XA BT HNEEL (K 2b) , FIRAFERT
FEHVECR 47755 45, IFANRYFY KR 314 bp, H:
th CK ACFRIN A 59762, i T T AbFRAY 35747,
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7E: P CK1, CK2. CK3 RERHHEMEALRE (CK) M=WEE, CKH
CK1. CK2 Ml CK3 b3 OTUs ¥t f-F X8 ; T1. T2 Al T3 RNt H
R A (T) W—=KELE, T TL. T2 Al T3 &b¥ OTUs i
HME, TR
2 HEERAENBIRERZ(RIVE 97%)
Fig.2 Rarefaction curves of soil bacteria in different treatments
(97% sequence identity)

K JH Greengenes ZU4 FEUS) VE S~ OTU 4328 Hb vk
YERIRIES, M BOKULICH J5 k08 3 5
T4 EA T i 0.001% 1 OTU £, #4174
KM% (K 3) . CKAMB MR TBEEST T
LB, B CK ARPREAALL, T AT, 949, H. Bl BRI
FhER) OTUs %t 73 AR 13.18% . 12.33% . 17.33% .
19.46% . 20.57% #1 23.68% (P <0.05) , FWjfiH
SRR T AR A5 R T E SRR

9000 | 7N B 4 H = #
HE & RS2
7500 | 800"
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3 FRAELEMSNSXET
Fig.3 Taxon of soil samples in different treatments

T IR IR 2L
232 1AM Alpha $ A A F E S M
XTI G PPN A TH P ARG A ROF 5, RS OTUs i
Pttt ntr, @RI 4. Alpha ZREMEFREEEE
KRB 51 A YRI5 T P ECH . ACE Fil Chao
TR TS T R R R R, FREEOR,
TV £ & 15 Shannon M1 Simpson 5% T4
T 2%, Shannon 85K R IR Y) 2 4%
PEBET, Simpson FEEGE R UIREE LA EBE . A
[R] A B 4 EREACE] Simpson 880 TC I # 25%, 1M CK
4bPH Chao Fl ACE 8% T T b2 (P <0.05) ,
P it 1T ek B R0 A A A R B RIVE I, R
R s H ;. T APE+3EREA Shannon $5405
T CK bR, RIS BRI T R MR 2R,
PNV B AL
233 ATo ki LEmWAHELINT 4O
I ey S O 35 N A N A R et R A )
OTUs 7pARfE 22 N1k, dilE 4a ATLIE Y, 3%
IR 2R E s IR ( Proteobacteria)
W2 ¥ @ '] ( Actinobacteria) . * H 1 & ']

( Gemmatimonadetes ) . UFF# ] ( Bacteroidetes )
M) ( Chloroflexi ) , FT i LLHIh 89.2%; i
2 W 1] ( Acidobacteria ) . M2 i€ K @ O[]
( Saccharibacteria ) . Wi#1] ( Cyanobacteria ) . 1%
ST (Parcubacteria ) . FEACIENERT] ( Nitrospirae )
SFHE BT A D, AUh 8.9%. rREREM,

F4 FEMAE Alpha SRR
Table 4 The Alpha diversity index of the sample

Ry Chaof5 % ACE8%L Simpson F84X Shannonfg %%
Treatment Chao index ACE index Simpson index Shannon index
CK 2082 +55.0 Aa 2184 +53.9 Aa 0.9910 + 0.0007 Aa 8.547 +0.024 Ab
T 1721 +80.2 Bb 1744 + 80.4 Bb 0.9907 £ 0.0031 Aa 8.687 +0.053 Aa
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Fig.4 The proportion of the dominant bacterial phyla and genera
in soils (a: phylum; b: genus)

TERFE T, Proteobacteria TEAHF it P T o L 5]
31.3 ~ 36.8%. Actinobacteria 1t 45 ¥ fi v it i L, 4
19.1 ~26.8% . Gemmatimonadetes 1+ H T i b
B 11.2 ~28.0%, = AUMETITEAEATEE S P &
T ML Proteobacteria TEFHEA I FEEROR,
KidW%E] T alpha-, gamma-, beta-. delta-, epsilon 5
KA, HA LA Alphaproteobacteria ( Alpha ZZ1E
W) 1 Gammaproteobacteria ( Gamma ZEJE F 4 )
BHNEE, D95 Proteobacteria [T 5 A 35.2%
H133.2%.

TNTE 4b mIR, AR PR RO AR T R
Gemmatimonas . Luteimonas . Acinetobacter ., Lysobacter
Sphingomonas . Ramlibacter . Nocardioides . Pontibacter
Pseudomonas . Cesiribacter. Cupriavidus. 735Nl
FIATTEE SR FIZEHE (uncultured bacterium ) T (% e
B 41.7%, B3I AEAE A AT B IR
Y RIBABUEAT G JE BP9 L5k 34.0% ( others
and ambiguous ) , R X I 4 A PR AF AR BN
palIETEspL el
234 KB EERBAHSA  HMETTKF:
P 5 B 7 AN [R)RE G 7 20 TR T 1K B TR R AR
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[TTT £r4efri ] S = T ST
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Fig.5 Comparison of soil bacteria group at phylum level among different treatments
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JEo 2RISR T 34 AN ANTE 1SS, Hp CKANT
AL PR A AL S AR R T 1.0% MR 50F 9
ASFN 8 AN L AH R 2 B 2 RN 3l e A A TR Y
97.3% 1 98.1%. 1E RN R T 1.0% )20 B AL
12k, 5 CKAM L, TAFE Proteobacteria.
Actinobacteria . Chloroflexi., Acidobacteria . Nitrospirae
4 A XF S BE 4300 4 17.5%. 40.3%. 125.5%,
96.0% 1 185.2% ( P < 0.05) , Gemmatimonadetes .
Cyanobacteria Fl Parcubacteria A X} =F & 43 5| K A%
60.0% . 88.2% F184.1% (P<0.05) , I Bacteroidetes
H1 Saccharibacteria tHXFREIC R E 2R
20Xt 2 MR ZASAE YIRS Proteobacteria
Actinobacteria . Chloroflexi .Acidobacteria . Nitrospirae .
Gemmatimonadetes . Cyanobacteria 1 Parcubacteria
TEM WA 3 AR A T 508, S5 R LA 6, o8
W4 ( Alphaproteobacteria ) 5 Proteobacteria Wi
KRR, HR y-AIEEN ( Gammaproteobacteria )
8- E N ( Deltaproteobacteria ) , H:p T A
B CK AR FA: B0 19.2% . 29.9% #il 58.5% (P <
0.05) , 1 B-ZETE W 49 ( Betaproteobacteria ) %Ak
82.8% (P <0.05) . 4l Actinobacteria > 1.0% [HE&
FEA 54, 5 CKAH ML, TAb 3R G B N
( Acidimicrobiia ) . Subgroup 6. Thermoleophilia 4}
B30 69.0% . 84.7% M 91.7% ( P < 0.05) . i
Actinobacteria [% % 352% ( P < 0.05) . 4
Chloroflexi > 1.0% MTEREA 6 M4, T Ab3EY %
BT CKAH (P <0.05) o 4 Acidobacteria >
L0% M A 6%, 5 CKAM L, Tak#
Subgroup 6.
Nitriliruptoria . MB-A2-108 ¥ 520 (P<0.05) ,
M Actinobacteria %A% 26.0% ( P < 0.05) . 4 i
Nitrospirae > 1.0% W EEA 1 M4, 5 CKAHEL, T
it B Nitrospira 3 Il 186.8% ( P < 0.05) . 41
Gemmatimonadetes > 1% W HA 5 T4, 5 CK A
e, TAbP Longimicrobia, S0134 terrestrial _group .
Gemmatimonadetes 7y 9 F& % 2402%. 56.5%
218.9% (P <0.05) , 1 BD2-11_terrestrial group /I
AKAU4049 433411 212.0% F1200.0% (P <0.05) .
R EEHET] ( Cyanobacteria) WA 219, 5
CK A ., T4k 3 Chloroplast & 3 % X 3077.9%
(P<0.01) o dAR#ETT ( Cyanobacteria ) H#il]
HIRAEA 4 149, 5 CKAHLL, TAb#E Candidatus

Acidimicrobiia . Thermoleophilia .

Azambacteria, uncultured bacterium, Candidatus
Magasanikbacteria 11 Candidatus Nomurabacteria .
B A% 667.0%. 113.1%. 1714.7% il 886.3% ( P <
0.01) .

TR JEACE . 2 AR PR SR S A0 T R 43 oK F
A FRE2E S R B et (7)) , IR
RF 0.1% 347 31 AR LS 20 KK L g T An]
i 7% (uncultured ) {ARRER 730282571, Hi CK
T ASHAT 5% (uncultured ) 3R RER 2 1H 282k
R B o5 A S8 43.1% F139.8%. T 4k
A SRR LS ORT 1.0% MANH L RIR A 23 4,
1M CK ARBRAAT 15 4>, 5 CK AHLL, T AbBH-HERE
KT 1.0% AN EJE Acinetobacter . Ramlibacter .
Novosphingobium .
Cupriavidus 1 Bradyrhizobium 53 7| ¥4 Il 356.7% .
11.92% ., >2522%. 132.0%. 34.99%. 182.3% #/
70.31%, Gemmatimonas. Luteimonas. Lysobacter.
08 A M JE  ( Sphingomonas) . AT H &
( Arthrobacter ) . 5 RIKEJE ( Nocardioides )
HEFTIEE (Pontibacter ) 73 RIFEAK 76.72% . 21.0% .
22.48%. 8.45%. 63.87%. 27.87% F 18.25%.

BE— PR H R b R I REEATIH2E,
P8 Al A1, CK T A HROE SRR K- LA AR
B F 2Rk JE f Longimicrobiaceae ( CK: 16.36%; T:
47%) . f OMI clade (CK: 8.10%; T: 14.27%) .
c_S0134 _terrestrial group (CK: 3.54%; T: 2.26% ) .

Pseudomonas . Cesiribacter .

p_Saccharibacteria ( CK: 2.03%; T: 2.70%)
o_Acidimicrobiales ( CK: 1.68%; T: 1.92%) .
f JG34-KF-161 ( CK:. 1.34%; T: 043) Hi
¢ Subgroup 6 (CK: 121%; T: 1.96%) .

RS REN], Gk BAGEE (T) AR TR
FTERTT A+ RN FIR A G 7% S I A Y 2 1k
5 CK Ab¥AHLL, k3022 5% W K.

235 B mEEBHAESHRA B EBLRY R
BT AR SRR R
Fitkz —, FERI NG EEIEMI e N,
Hrh D Re & Ve S48 A M I 45 E A B 2
e, AP RIS R AR R Ak As . sk s,
15 MEFHERE, A 10 FEA B A s E5 Z D Re i
Wy, HoH Gemmatimonas. 25k K K H J&E
( Nocardioides ) . 5% BEEHAMEIR ( Sphingomonas )
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Fig.6 Community structure and distribution of main bacterial phyla
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Fig.7 Bacterial community structure and distribution of the Dominant bacteria at genus level
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Fig.8 Bacterial community structure and distribution of the unclassified bacteria at genus level
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Table 5 Characteristics of dominant and functional bacteria in the soil samples

HIXFEE (%)

PRl EEIfE Relative abundance
Bacteria Main function
CK T
ZEYHARE)E ( Gemmatimonas ) JileAad 6.58 1.53
FEH A ( Luteimonas ) S5 IR P R R A R PESR0) 3.73 2.94
PR (Lysobacter) & A R0 2.73 2.12
NGB R ( Sphingomonas ) WS ASARAE TR 2.11 1.93
AT #E (Arthrobacter) SR — L USRS Y 2.08 0.75
K RIKRHEE ( Nocardioides ) SR e 1.79 1.29
MFEAT A& ( Pontibacter ) R AR 1.40 1.14
HHEIR S ( Novosphingobium ) Rt Ak A P fE e 0.91 1.14
ANSFFHE (Acinetobacter ) FIR L — LU IR A B 0.88 4.03
R¥MEE ( Pseudomonas ) SR — IR AR e 0.61 1.42
AR ( Bradyrhizobium ) [ U e 0.59 1.01
PR ( Cupriavidus ) SR — A AR AN AL e 0.50 1.41
WEERIGFERG T8 ( Haliangium ) W R R e 0.49 0.18
HRERY AN ( Haliangium ) AEXTFERE 1OF Ngeardio
24 AELEBHIRBUMRSTRMEEREN RDA ¢K3
ﬁ*ﬁ Arthrobc

Shy RGN 3 PR B 5 A S AN T R VR S AR R
PRE, LRI B LU JE T RDA 73
PFr (E9) o 2 RIS AR SR bR o AT 22 UK,
HH Pseudomonas . Cupriavidus. Bradyrhizobium 5
IR ARAEE G (TUp0 ) FIHLF2 (Conductivity )
RBFEME (P<0.05) , 5pH, HIEFEEKE

( Moisture ) FISCHE Na 2 B E7AHE (P<0.05) ;
Nacaradio . Arthrobacter. Lysobacter. i ¥5 H. /i I
J& ( Luteimonas ) . Haliangium, Gemmatimonas .
TEAT & & ( Pontibacter) 5 pH, +SEFUR & K&

( Moisture ) FIACHPEAM 52 38 EARDG . R BTt ek
B AR 45 R TR VR A A Y IR A pH L AL
M SR, A B KA
Pseudomonas . Cupriavidus. Bradyrhizobium,

3 iR

ARUREH 455 ZEW T SR, B —
FPIRATER B R R, 78 [R]85 A 0 ~
20 cm 232 ek Natfill pH, 34 4 K Fa vk A R
WA LR, S R mE Y, M Na
o B A0 5 R A - A M 2 A I, e
AW A KBTI, e IR A TR S, e
AT 2R, FEAPR AR B TIESE Hak 4
HL SRR B T R B B 2 A U B R |
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F; Moisture: IS /KE; Na: 228tk Na; Pseudomn: { Bl
W J& ( Pseudomonas) ; W W8 ( Cupriavidus)
Bradyrhz: 12/ EJE ( Bradyrhizobium ) ; Ramlibac: VD3 +FF1H
( Ramlibacter) ; Novosphn: #7 ¥ Jis 18 J& ( Novosphingobium)
Acinetob: ANENFTHJE ( Acinetobacter) ; Sphingom: 5 iis Bt 14 J&
( Sphingomonas ) ; Nacardio: ; Lysobact: ¥ )& ( Lysobacter) ;
Luteimon: i #% 5 il & ( Luteimonas) ; Arthrobc: 5 AT 1 J&
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RDA analysis of environmental factors and microbial
community structure
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g KV 2 BRI AR S, it A T Ab 3R
IR T Gemmatimonadetes "1 Longimicrobiaceae,
BAIN'T Acidimicrobiales ' OMI1 _clade, It J5 1 N
HATFH— L REZIE S0 . fEHA LR )R+,
TEJE K200 AT LA AL 2, ek R 58 2o el 3
Bifk IE Y EREAR , 228 R E T Pseudomonas
Cupriavidus . Bradyrhizobium 3 1~ J& /K, W TF—
AR SRR R BRI R R R

4 5P

5 CK 4b#AH, M RN (T) W&
KR (P <0.01) 5 31T R ZK R
R A BRIL T R RHMEA0 5 5A pH;
$&7% T Shannon #5%k, F#{IKT Chao Fl ACE $5%L, &
155 T 117K Proteobacteria. Actinobacteria. Chloroflexi
1 Acidobacteria #IXTFERE, KT Gemmatimonadetes
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The Properties of Soda Saline-Alkali Soil and Yield of Rice in Paddy
Fields Added with a Soil Ameliorant

ZHANG Ming-cong'?, ZHOU Wei?, DU Ji-dao"-?, WU Yao-kun*, ZHANG Yu-xian'
(1. College of Agronomy, Heilongjiang Bayi Agricultural University, Daqing 163319, China; 2. Research Center of Saline and Alkali Land
Improvement Engineering Technology in Heilongjiang Province, Daqing 163319, China; 3. Qilong Agricultural Science and Technology
Limited Company, Daging 163000, China; 4. Daqing Branch of Heilongjiang Academy of Agricultural Sciences, Daging 163316, China)

Abstract: [ Objective ] Understanding the relationship between the application of a soil ameliorant to paddy fields
and soda salinized meadow soil is crucial to investigate the mechanism of improving soda salinization meadow soil in
paddy field. [ Method ] The effect and mechanism of the modified soda salinized meadow soil were studied by rice
cultivation field experiment. The bacterial diversity and community composition of soil were analyzed with the MiSeq
high-throughput sequencing method. The conventional fertilization (CK) and CK + soil ameliorant (T) were used in
field experiments. [ Result] The T treatment enhanced the yield of rice by 124.4% (P < 0.01), increased the
proportion of different water stable aggregate size, reduced soil exchangeable sodium, however, increased soil electric
conductivity compared with the CK. The results showed that a total of 286, 528 effective readings were obtained. The
number of OTUs was7, 539 and 6, 343 in the conventional fertilization (CK) treatment and in the soil ameliorant (T)
treatment, respectively. The T treatment substantially reduced the Chao and ACA indices, but increased the Shannon
index. The relative abundances of Proteobacteria, Actinobacteria, Chloroflexi, Acidobacteria, Acinetobacter,
Ramlibacter, Novosphingobium, Pseudomonas, Cesiribacter, Cupriavidus, Bradyrhizobium, were higher in the T
treatment than those in the CK treatment, while T treatment significantly decreased the abundance of
Gemmatimonadetes, Gemmatimonas, Luteimonas and Lysobacter compared with CK treatment. The result of RDA
showed that the application of soil ameliorant improved the physical properties of salinization soil, increased the
relative abundances of Pseudomonas, Cupriavidus and Bradyrhizobium. [ Conclusion] This study deeply
understood the excavation and utilization of microbial resources were helpful to the improvement of soda salinized
meadow soil.

Key words: Soil ameliorant; Soda saline-alkali soil; The yield of rice; The Properties of soil; High-throughput

sequencing
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