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Coupling Effects of Straw and Woody Peat on Rapidly Increasing Soil Organic
Matter and Crop Yield under Different Application Ratios

ZHOU Tantan"?, LI Dandan', QIU Lili"*?, XU Jisheng', ZHOU Yunpeng" *, TAN Jun*, ZHAO Bingzi'’

(1. State Key Laboratory of Soil and Agricultural Sustainable Development, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. School of Resource, Environment and Chemistry,
Chuxiong Normal University, Chuxiong, Yunnan 675000, China; 4. View Sino International Limited Company, Beijing 100004, China)

Abstract: Objective The combined application of woody peat and straw has the potential to rapidly increase soil organic matter
(SOM) and crop yield. However, how the application proportion of woody peat and straw affects crop yield and its
microbiological mechanism remains unclear.  Method A field experiment was designed, based on the application of straw and
activator (RJ). Then, a comparative analysis of the effects of the ratio of woody peat and straw at 2 : 1 (RJIM1), 3 : 1 (RIM2), and
4 1 1 (RIM3) on soil physicochemical properties, bacterial community composition and rice yield was carried out, and compared
with the control (CK) without any organic matter. At the same time, based on co-occurrence networks, the path analysis model
was used to elucidate the potential relationship between specific bacterial flora and crop yield under different treatments.

Result The results showed that the rice yield of RIM1, RIM2, and RIM3 was similar, and their average yield was 16.09% and
31.46% higher than that of RJ and CK, respectively. The soil physicochemical properties of the five treatments were divided into
three different groups (P < 0.01). The first group was RIM2+RJIM3, which was characterized by remarkably increased pH, SOM,
dissolved organic carbon (DOC), available phosphorus (AP) and available potassium (AK) contents. The second group was
RJ+RJMI, which was characterized by significantly increased nitrate-nitrogen (NO,-N) and dissolved organic nitrogen (DON).
The third group was CK. The average content of SOM, DOC, and AP in RIM2+RJIM3 was 29.69%, 22.65%, and 23.95% higher
than those of RIMI, respectively, which indicates that RIM2+RJM3 has the potential of rapidly increasing the content of soil
organic matter. The bacterial community composition between RJM2 and RJM3 was similar, and was mainly influenced by soil
pH, SOM and DOC, while they were significantly different from RIM1. Module 1 of key ecological clusters within the bacterial
co-occurrence network had a direct and significant positive effect on rice yield, in which soil physicochemical properties
indirectly affected crop yield by directly and significantly affecting module 1 properties. The improvement of yield was mainly
affected by the relative abundance and community composition of module 1, while module 2 and module 3 had no significant
effect on rice yield. RIM2+RJM3 significantly increased the abundance of Gaiellaceae unidentified, Nocardioidaceae
unidentified, Terracoccus, Comamonadaceae unidentified, WD2101 unidentified, and Sphingobacteriales unidentified, which
were positively correlated with rice yield. Also, RIM1 significantly increased the abundance of the other five species mentioned
above, except Sphingobacteriales unidentified, which indicates that RIM2+RJM3 could stimulate more dominant species that
were positively correlated with crop yield than RIM1. Meanwhile, the sustainability of increasing rice yield in RIM1 was lower
than RIM2+RJIM3 because the SOM content of RIM1 was not significantly different from that of CK and RJ.  Conclusion
Combining the above results with economic benefits, RIM2, the application ratio of woody peat to straw 3 : 1, is recommended
as an appropriate ratio that can rapidly improve SOM and crop yield at the same time.

Key words: Straw; Woody peat; Co-occurrence network; Soil organic matter; Crop yield

AP (SOM ) & HHEAE Jy i B B4, SN FE D 7tk () [ 25 5 5 R B 2% s PR AR
P25 SOM & A7 | T 445 LA A Thne , 2 2 EY EME SOM Tt .
= ey ML S b A ML R ) FEFFIA HZR T SOM & B &2tz —,
S RALES, e A5 50 5 AR  30%A1 70% PHAENFZENBOR. (1) #FEVRIER %
ZEAWs R RUKAE L, TR b B AT HLER 1. Xu FURFFE A BN A LE 10 AFRSFRAH, £
(4 FL1 23 BN 50%~T70%F1 65%LA B Pk, + SEAHUER S EIURTET 0.7 gkg !, (2) MG
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RORANI W o FEFFAHT I i T3 D s A
Tl FF IR 03 RO T3 0 R BRFA S . G2k P [ A
S D RS S5OVE B T R R ) R AR A B AT, DT 5 e
TEAR S, R T figde Lk ), Sl dmsMEA:
YISO AR B A Y B L WA IR Ay . DL
EAEFE S SOM AZ 53z e H i Lok
YR MR 2, AR ETI R I aF s B, =
T RRT FH 3 A 0 Tt s X R S 2 B AR A Ak e
WA= yaiik . G A AR AR R A LR S5 T A AL
ik (SOC) i, [RIM HABKIR A REMA:
YR, DNTTAE XY 2= R AT st 4 g s A v o R 42
FEY ==,

ARAYe s AE R —Fhogr 7 3k ), 20
FEPH RN AR HL DX, A A TR i e A A, (H
B B B R PP RN A MR S 23, 28T SOM
(BB AR SRR I R B, R T
ARAYE ¢ AT DAAE S 3 g PR 42 7 SOM & i, {H B —
it P S R A A P T M IR P i TR AR Ak
R A B B TR I XV 0 7 i 1) 532 T 5 A it A L
PR A . IR SR A5 R R B Al PR AR e T
SOM XHEW = wE M/, i — iR T FER AR A
Ue e RS A1 A [m] 25 B8 T - BTG M /RS e VA PILST R
VED 7= S AR I AN IOR R ) 2 5 [ I Rk
B TEWINEC NN, R HLBAEY ™ & 1Y [ 25
PRI AT RESZ I T ARA Y S MRS AR S A 1, fH
A B e B A AE ML v AN T R

ANFEGA YA IR AR, R 283 A
Al DAIX G5 - e rh A Wy i AR A AR R (), Rdk=s
Wl — BN MR EMEST, AR ERN,
Pobebe, WO R R | A W I 4 s Ak
G5 T EFREI . A HLYR AR IR A K
A, Shi ZEU & BUAE L JR LR A - 3 A=
D) 4% B S B - 2F LT 1] ( Gemmatimonadetes )
FIF# ] ( Planctomycetes ) A B T+ 3549 C.
N. P. S TEMAFEREMFREL, W3l HIEFHR TG
Bao 'S AL, TEARAE S LIRS R, &
T AR TR R S B b A I 2 254, TR e G 4
B 7K AL 5 0 PR Il o S O, R T A
M 4 SERRAE IR . Fan S5EUS5E 3 2% o0 H & PR+ HE 2
B IRYAE Y M Z5 R b B R U AR W 22 R TR L
BERDCESFINREMAY), B RIES C. N, P &5
GBI RERE R, ZEe R IR Re ) A EY e =

ABIFFEHEI LK A - i IO R R, ARAS T
BAFEFFAFIBCLLIE , e AR & 2800,
TEZ LB, A B AR [R]85 PR g T
FEREMEY R R H, ALK
TR W R E T B e b 5 R K RS - S W)
F, RSB RGN b, T TARFAA
B A A EE A A FE TR, AR F AL 1)
H B A A ¢ 55 AN [ It EE 490 K AR 7= L
SRAT AL S G2 23 A0 R A v 2 L 2, (2) W
i LR PR T S AR AR A R, (3) BT
PO £ R HURE I | 3250 AR A0 TR TR AR X VR B 7 2 1 7
TEFE o

1 MRSk

1.1 HERE

A3 5 7 F VT 95 A VLB T AR BT A
(31°53'19" N, 120°6'34" E ), Hukb iy $s 7 KU
X, 4EHIR 16.7°C, 4FFE/KE 1000 mm, + 4355
MU KRR W 2R E R - H 48 R T 3 4E( 2016
—2019) g ab TR, X R
AR : pH R 5.21; AHLUFE (SOM) FhH
9.78 gkg 'y A% (TN) &kl 1.07 gkg s

RIET 2019 4FMEREF T4, 215 5 AMAbH (1)
CK: AHFEMAN RN, (2) RI: f5FF (R)
Ficite i P A 70 (), REFFAESR 3 000 kg'hm?, 3%
KH (1) R K 1500 kghm?; (3) RIMI: RJ ZEAl
R R AR (M1), &R 6 000 kg'hm?;
(4) RIM2: RJ FEfli b b & ARA e (M2), H
HM 9 000 kghm*; (5) RIM3: RJFERE FJiti Fi
AR (M3), FEHN 12 000 kghm >, RIMI,
RIM2., RIM3 4b B A A Y& e FNAS FF B4 it FH Eb 5] 43 531)
M2:1.3:01, 41 (F1),

TR 3 AERE, 2 15 A/NX, BIBELIE T,
BAS/NX N 600 m?, K30 m, 9520 m. F5FFR
B RO R JRAT RN WA 7= 1) AR AT A B
FHEN 12123 gkg!', TN, 48 (TP) A48 (TK)
SR 028 gkg 'L 10.53 gkg ', 16.03 g'kg';
R R RN AR AR U e 59 W S 11 b 55 o ) B B A
BRSF] . B BOR A DLBR & o 33711 gkg !,
TN. TP Ml TK &N 1.56 gkg'. 0.08 gkg'.
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Table 1 Amount of organic materials in different treatments

Qb B F&#F Crop straw B & Activator AP % Woody peat
Treatment / (kg'hm?)
Xt CK 0 0 0 0 0
RJV 3000 1 500 0 0 0
RIM1% 3000 1 500 6 000 0 0
RIM2*’ 3000 1 500 0 9 000 0
RIM3* 3000 1 500 0 0 12 000

1) A5 FFFT R FIBLTE Crop straw and activator; 2 ) % FF FIE A 7 BC it S5 6l 1 it FH IR & AR 48 sk Crop straw, activator, and woody
peat at a low rate; 3) FEFF AL I BCAE S Af LA A AP % . T Ao Crop residue, activator, and woody peat at a middle rate; 4)
T FE RN 38 e 790 e it 26 Atk it FH 55 = AR AR e 5% Crop residue, activator, and woody peat at a high rate. The same as below.

49.36 gkg s AAUE I A HLRR 5 ik Ky 428.62 gkg !,
TN, TP Al TK &34 0.08 gkg'. 0.04 gkg'.
0.39 g-kg ™o JITA A LA RL ) 7 K A 1 B R A £
e, Rl F TA Ah SEAE AR RRT DA RR BT 2t A A e S
B, N ifHE N 64 kghm?, FiRWkl5%E H1E
FEOMRAT, SRIG G AT, §E e SR
iR 7d JFIB MR, Nt R 69 kg-hm 2, iR
WA 2019 4F 6 A 22 H, HL6, 1785 30 cm, #k
BE 12 cm, K 27.8 J77Chm 2, JKAE S A A A
( Oryza saliva subsp. keng, T 5055 ),
1.2 HmRESTEBEAHERNE

KT 2019 4F 10 H 28 HUHR, HA/NXH S
SUBOREN =, THEDR AR /D IXSE ) P i B/
XN Z kR ESZ T E (0~20 em) BAIH—A>
R TAEIERES R 3, — T i,
FFME 3 pH KA s MR — I Eire s
T20CUKFORAE, T IE HIEHCR, it a
MUK/ 5 BACS A WLBK LA S A 0 W e AL
— A E T80 CUKARRAE , FH THEHL 13 DNA.

44 pH,SOM . TN, TP, TK , ﬁﬁﬁ (NO;-N),
B S (NH,-N), A8 (AP) &t B ( AK)
i R R BT i e 0 i%ﬂﬁ'rﬁﬁm%
(DOC) /A (DON) 3k H Jones Fll Willett 1) /5
ER BAALESANR (ROC) R m RN A fbik
uJﬁi“”o B A YRR (MBC) /A (MBN)
K AT HEZE-K,SO, RARLNE, VIEZEMAEZE L
M DL R 2 22 BRI S R 8 0.38 1 0.45 155,
1.3 SEENFIH

+ 1% DNA % ff] Fast®DNA Spin Kit for Soil( MP

Biomedicals, Santa Ana, CA, USA ) if7#| &+ FE i
B3 E M 0.5 g fif £ 4 HL . {# ] Nanodrop™2000
41366 ( Nanodrop Technologies, Wilmington,
DE,USA )il  DNA 4 &£ A260/A280 i [}y 1.85~
1.92) Ak (112.89~157.71 ng-uL™" ), jﬁgxéﬁgrﬁ
16S rRNA V4~V5 X #4738 5l 5 . PCR 4745 %
RS9 515F (5'-GTGCCAGCMGCCGCCGC
GG-3')/907R( 5'-CCGTCAATTCMTTTRAGTTT-3' ),
PCR ¥ #4245 95°C 3 min,(95°C 30'5,55°C 30's,
72°C 40s), 27 MEF, ZJ5 72°C 10 min, [
Y1k QIA quick PCR Purification kit ( Qiagen ) 4fi
o WEATRFE S ) PCR &1 - W) 5 BE IR B 5, R
FH Tllumin 2% &) MiSeq A 58 851 20 #r o

W%‘JWIJT QIIME ( 1.91) #{FhRAHLUT 4
BEVEFTA3HT : (1) 2R FLASH SR04 7 551 XU &
It <2> i ] Cutadapt FAFDIERT1Y; (3) AT
5 (4) ERE YR Uparse 24, UL 97%4H
FEJEAT OTU &1l 43, % F Blast J5#: LA Greengeens 13.8
B T AR PR T R, . 2T Bray-Curtis # 25X) 40
PH 8] 240 T A V& 2E 1T 19 32 AL FR 43 A ( Principal Co-
ordinates Analysis, PCoA ) FITU43% ¥ ( Redundancy
Analysis, RDA ) 7E QIIME H5gil. KIRFHIE I
&2 NCBI V- 15, %i*5H PRINA739050,
1.4 HREEELIAMES

i R 3.6.3 # “Hmisc. igraph” F2J¥f, iT5H
YR (OTUs ) I Z 8] “Spearman” #5¢ 5
%, FRH BH ( Bonferroni ) FiEAIE, A%
Z80r > 0.8 H P <0.05 (1) i 35 HH 5 5 244 40 B )
2, AT MBI, FIHSCE A Gephi
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0.9.2 SZH 1o 2% AT LA RS Py 45 Ak 390 f AR S 2 2
MHAE R OTU RHBUERE & M2 i OTU &+
JEARE], AR 9 2575 fU BN R BN R #E AT
HERe , SRR 3 MRS A R TR
Zophr. HET OTU KRS 1 iy ity 2 52 o e
AYFEFEER 1%L 1B OTU ARic MRS .
1.5 HEFITHH

i 1 SPSS 25.0 HfF#E47 B [ R J5 22 70 M
( ANOVA ), Duncan £ 8 H8¢ 73 #r AN [] b 2 8] /K 5
PR LA A 22 5 . I R 3.6.3 X -
pH. AHLET . M2 & ik 7 F 434341 ( Principal
Component Analysis, PCA ). B2 0 2554
( Permutational multivariate analysis of variance,
PERMANOVA ) ] A ] 4k 341 ] -+ 3¢ 21 A 4 Jo il 40
AR A 25 5 o i B/ TR BB AR KLY ( Partial
Least Squares Path Modeling, PLS-PM ) T 44+
SR PR BT AN R AR A ( DU H R B2 IR PCoA 1
RRAEAS B ) P TR 18] B AH AR FH B H X KR ™
T AR R HE R AR A R
PERMANOVA Hl PLS-PM 43 #7735l 76 R 3.6.3
“vegan” Ml “plspm” L H i1y B PO EYFREY
ZSHIE R 3.6.3 “DESeq2” frh ity MANAY
( Enriched ) OTUs [ log2 fold change > 1.0 %5, il
/LAY ( Deleted )OTUs ] log2 fold change < 1.0 %5
A 3 B 5 KR = i B AH S “ Spearman” AH

2 4 R

21 TEAWKR. FHESEF pH

BT pH, AV, F=3 & HH PCA 7 ¥r
AEFAT L4y =4H . CK. RJ+RIMI Fl RIM2+RIM3
(& 1), PERMANOVA %W =41 [a] 9 P4 2 5 Bk 2%
(P<0.01), +3% pH. SOM, DOC Bl HE AR A I 5%
Jite F 38 AN TS A, RIM2+RIM3 ik f = K,
AL Sy ) v 3.68%~13.78% . 26.11%~58.53%
M 17.19%~29.01% (&l 1, % 2). &G VLY R
BT ROC 1 MBC &, (HENEA VIR
AR PR AR AU 2 o T HEFR AR AN A b B ] A5 A
PR A RIARIMI FREA R, HH NO;-N Al DON
B i B HAB AL 7 20.00% ~ 121.82%F1 24.67%~

92.18%; 1 RIM2+RIM3 NI EZLIMAE AP Il AK
FIRTEAWMES, UHE AP S EEIHhA
B 5.33%~25.93% (%2, K1),
22 TIEMEETRAMK
2.2.1  ZHTRHETE AR S R AL M BT 2 ] G &R
El 2a B, LA BT KT 14 200 B A0 4 TR A 2
A8 JE W 1] ( Proteobacteria ) . i £k W []
( Actinobacteria ). F8FF# ] ( Acidobacteria ) Fl1%¢Z5
B[] ( Chloroflexi ), i #iE SFEER 78.13% ~
82.40%. XA [] Ab 3 4 B A Vi 41 #E 1T PCoA 43 #r
(Bl 2b), KB EASRETP LR TR 79.96%
HAS S, AR A3, 43510 CK. RI.
RIM1. RIM2+RIM3., PERMANOVA 2 P4 2 [f]
PR 25 W% (P <0.01), -5 feb S it
75019 RDA 70012 (1d 2¢ ), pH. SOM Hl MBC /&
F2 AR IS AR i R BB T (P < 0.01),
[vi] B} 240 B £ 9% 4 B8 52 ROC, DOC, NO,-N, DON
AK 1 MBN Zf5F5sm (P < 0.05), Hp
RIM2+RIM3 (1) 4l P 75 21 A% 2 232 il T pH .SOM
DOC 784k .
2.2.2 2R LM 4 K HAE R T B ff A
XA VLR R, FIH “Spearman” AHIEICHR
P AN IE B (1] 3), W4 EZh 3 Mg
DI N 8= Rt U ey Gl G 2 AT SRR e
86.20%. L, Bide 1 i b K (37.63% ) (&l 3a);
B 2 AR 3 (5 25k 33.52%F01 15.05%. H
L1 I ARG = B B A A A I it FH R ) 38 o i
om, {H7E RIM3 Ab#EA 3 B8 A FrfE K ; RIM2

m CK
ORI
A RIMI
RIM2
@ RIM3
< \
3 \
5 SOM }
g !
4

NA S MBN

1 1
0.8  -04 0.0 0.4 0.8
PCI (37.48%)

K1 T8 pH, AP, R0 EE PCA i

Fig. 1 Principal component analysis ( PCA ) depicting the
Bray-Curtis distance of soil physicochemical properties as affected
by combined application of crop straw with different amounts of
woody peat
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Table 2 Effects of combined application of crop straw with different amounts of woody peat on soil physicochemical properties
+ MR Soil properties CK RJ RIM1 RIM2 RIM3
pH 5.88+0.06¢ 6.01+0.19¢ 6.25+0.07b 6.48+0.07a 6.69+0.15a
AP soM”/ (gkg!) 10.08+0.56b 11.28+0.48b 11.99+2.94b 15.1240.61a 15.98+2.04a
4% TN®/ (gkg') 0.92+0.03ab 0.91£0.02ab 1.02£0.07a 0.86+0.01b 0.89+0.12b
2% TPY/ (gkg!) 2.00+0.11ab 2.17+0.17a 1.78+0.17b 1.90+0.08ab 1.68+0.29b
48 TKY/ (gkg ') 12.14+0.35ab 12.34+0.83ab 11.68+0.20b 12.13+0.37ab 12.77+0.32a
B A5 NH,-N/ (mgkg ") 3.40+0.11b 2.98+0.16b 2.80+0.52b 6.78+0.74a 3.19+£0.47b
il 5% NO;-N/ (mgkg ™) 3.60+0.25bc 4.32+0.32ab 4.88+0.18a 2.20+0.63d 2.74£0.92cd
AR AP/ (mgkg ') 42.07+2.31b 46.76+4.77a 40.38+9.82a 49.25+6.70a 50.85+2.75a
B AK®/ (mgkg!) 98.57+5.78b 108.90+5.95b 107.78+5.20b 103.25+3.09b 132.7349.95a
AT HLEE DOCY/ (mgkg ') 27.30+5.78b 27.86+2.49b 27.66+2.44b 32.63+1.93ab 35.22+3.36a
AT A HLA DONY/ (mgkg ™) 3.77+0.19¢ 4.70+0.34b 5.65+0.48a 2.94+0.06d 3.47+0.11cd
S WL ROCY/ (gkg ") 1.47+0.34b 2.73+0.04a 2.82+0.45a 2.91+0.50a 2.69+0.30a

e A Wy R MBC™/ (mgkg ")
A4 R MBNY (mgkg ')

118.34+8.09b

6.82+0.79b

164.59+7.37a

9.13+1.72ab

169.55+18.98a

12.36+1.45a

173.19+4.95a

9.72+1.72ab

163.73+8.38a

10.79+2.35a

(DSoil organic matter, @Total nitrogen, @ Total phosphorus, @Total potassium, (B Available phosphorus, ®Available Potassium,
(@ Dissolved organic carbon, @ Dissolved organic nitrogen, @Easily oxidation organic carbon, (I0Microbial biomass carbon, @DMicrobial
biomass nitrogen. ¥: [AfTA[EFE LR 25 8% (Duncan, P <0.05), T[d, Note: Different letters in a row indicate a

significant difference between treatments ( Duncan method, P <0.05) . The same is below.

a) b) - o CK
0.08 - LAl RJ
i) °
N I Others = \Q,l A RIMI
5 WS3 S v RIM2
2 Nitrospirae w0041 - & RIM3
3 [ Verrucomicrobia o ,"\, .
= g [ Gemmatimonadetes o -4 ! \
#3 B Firmicutes < 000 i \
= s Cyanobacteria [cRGad i \
2> [ Bacteroidetes A \ '
= I Planctomycetes \\ \
o] B Chloroflexi —0.04 e, \ \
e Il Acidobacteria [l N I
Il Actinobacteria L A i
B Proteobacteria . . . S Y
02 -01 00 01 02
RJ RIM1 RIM2 RIM3 PCOA (72.40%)
) & ®mCK
20 * O RJ
. A RIMI
o v RIM2
g lop® AKDS%C & RIM3
e
< i
o O
é N
ROC
“10} S,
NO;-N MB!
® DON LA
o0k

A

1 1 1 1
10 0 10 20
RDAI (80.08%)

W (a) HHEAATELE TR AR B A XT 5 (b) AR AN TEHEVE PCoA 43 8T ; (¢ - HEAN TR VE 41 LR B AL M BT 1)
RDA 43#7 . Note:( a )Relative abundance of the major bacterial phyla,( b )principal co-ordinate analysis( PCoA )plots OTU-based Bray-Curtis

distance between 15 soil samples, ( ¢ ) redundancy analysis ( RDA ) of bacterial communities based on 16S rRNA genes under five treatments.

P2 AT BCHE AN ) FH o AAS Y8 2 0f - SR A R 7 2 B H) 32 )

Fig. 2 Effects of combined application of crop straw with different amounts of woody peat on soil bacterial community composition
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o) AE LB b) NEIAEFEAGEIER T ; o) BB N 40 Y PCoA 43 #7 . Note: a) co-occurrence network of bacterial ;

b ) relative abundance of modularity under five treatments; and ¢ ) for principal co-ordinates analysis of bacterial in a single muddle.

3 FEATBCHEAS A AAS Y A 9 - S 2 T A A AR R 2 L SR 2
Fig. 3 Effects of combined application of crop straw with different amounts of woody peat on soil bacterial clusters composition and their
relative abundance
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between treatments ( Duncan method, P <0.05) .
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Fig. 4 Effects of combined application of crop straw with different
amounts of woody peat on rice yield
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respectively; Coefficients differ significantly from 0 are indicated by * P < 0.05, ** P < 0.01, *** P <0.001. GOF: The Goodness of
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Fig. 5 Directed graph of the partial least squares path model( PLS-PM )evaluated the effects between soil physicochemical properties, microbial

clusters, and rice yield
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RIM1 RIM2 RIM3
K6 AR 1 P AN AR FE R (R AP
AYFPEFEER 1%L ErFh)
Fig. 6 Relative abundance ( % ) of dominant species ( their sum
accounts for more than 1% of the total species abundance ) in module

1 of treatments
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Table 3 Spearman correlations among the relative abundance of module 1 dominant species, differential species, and rice yield

P)# Microbial species

JKFE ;= Rice yield

T RTE Gaiellaceae unidentified
K K IKH Nocardioidaceae unidentified

+IEBRT Terracoccus

MEHJTH Comamonadaceae unidentified

0 IR Flavisolibacter
SC-1-84 unidentified
WD2101 unidentified
ESRBFF T Sphingobacteriales unidentified
ZIWRTE Rhodospirillaceae unidentified

JREMETE Anaerolinaceae unidentified

0.75%**
0.91%%%
0.81%%%
0.73**
—0.54*
0.83 %%
0.79%%*
0.58*
_(.80%**

-0.47

W NS ERMEXLRANEE, * P<0.05, ** P<0.01, *** P<0.001,

Note: NS indicates no significant correlation, *, **,

and *** indicate significant correlation at 0.05, 0.01, and 0.001 levels, respectively.
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Wi — e o R E Y R A, WA B0y
fi% (AT AL T A HHETE MR AN DOC S5 i A7
KPP 13 pH B CK A9 5.88 & T+ E RIM2+
RIM3 [¥) 6.48 1 6.69 (% 2), XA[figfE TARAVR
B A R EFRFEETRE A, T LI R A
MBS T, AT E - 48 th MR M ks T rh . 55—
J7 16, RIM2+RIM3 [ AP Al AK & H A (K1,
F2), FIXPALEBEAA e s AR A 14t FH EE A1)
A IEATE BTN, TCHIETEAL P BROCR T A 4 .
XATRES RIM2+RIM3 H 1k 5 A1 B P 3 AH
X A K (F 6), TR SRR
BTG, fERE S R AR AR
T B A AT RE, BE E L E g AP
R

RIJ+RIMI /Y NO,-N DON & & & m K& 1,
£ 2), FRHAMBME ARG, XrlfEs
A mANEE DR, B3R YRR A &
TS, [HEF, RI ) NO,-N, DON &4,
TEYI= 5 RIML W R, mTRet SIEM AR
R 6, Hedn, RY Ab PG (5 PR AR X R

FIE (Bl 6), HARMT BRI N T, i
AL #E NOL-N AR RO RIMI AbFES1 BB Al
TR AR F R E T (K 6), ZHIYE T
G, HEARMEFEET, BB 4X
i DON[31-33]o
3.2 IR 40 E B A A AU B2 M
AHFFE P pH. SOM Hl MBC 42 & 541 5 i V% 728
B E BRI T (P<0.01), [F]FF40 T 75 2k,
i3 ROC. DOC., NO;-N, DON, AK F1 MBN %
febrsgm (P<0.05), b RIM2+RIM3 40 B V%
N FEZH T pH. SOM. DOC 784k (FE 1),
Jiti F A ML) AT 408 3 RO A B A LS 24
ABEFERY], ML A0 TR A I A BURRE AL FRT A3
44, Bl CK, RJ, RIMI, RIM2+RIM3 (& 2b),
FE 5+ pH. SOM f1 MBC Z&fefsx, Hr
RIM2+RIM3 RYHEE ARl E 25 pH., SOM FI
DOC 7tk Ak (K 2¢). KEMIRER, T pH
e B U E YRR AR B R 2 10
T eI S BRI, pH 2 5% 0 AN [) 28 0 7K e - 1
A R AU R EABE N F s BRGSO g &
M pH F7 T HMNEA PR I 5 KRS L 40 B HE TS
MM, X AR TR AR P pH M
¥, U Actinobacteria " 4§76 HhPE Bl A 35 o A= A
i Acidobacteria i PRl pH T i FEAED, S5AHF
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25, A HT Proteobacteria 11 Actinobacteria 55 & &
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