H E KRG R (Chin J Rice Sci), 2026, 40(5): 648 — 662
648 http://www.ricesci.cn
DOI: 10.16819/1.1001-7216.2026.250711

BT RIS BRI EE TR AR R E
MR E GRS KT E

ITHAE Meeh? FF OLEED KGED LW KAEK' BEXR'
ke ef@m!' EEY
(ol B B 2 57 KR A4 2 [ R S0 %, B 311401, 2 SO K% VR 5 R B B, A 230036 AR BER A, omail:

caoxiaochuang@126.com)

Layered Straw Returning Coupled with Decomposing Agent Enhances Rice Yield by
Regulating Soil Organic Carbon Transformation and Microbial Community Structure

WANG Xinya', HE Zhuoting"-?, LI Xiao', YOU Saiya', ZHU Lianfeng!, KONG Yali!, ZHU Chunquan',

TIAN Wenhao!, ZHANG Junhua!, JIN Qianyu', CAO Xiaochuang'"

IState Key Laboratory of Rice Biology, China National Rice Research Institute, Hangzhou 311401, China, *College of Resources and Environment, Anhui
Y ) 2, g: ge o
Agricultural University, Hefei 230036, China; “Corresponding author, email: caoxiaochuang@126.com)

Abstract: [Objective] This study investigated the effects of straw layered returning combined with its decomposing
agents on the transformation of soil organic carbon (C), activities of enzymes related to C metabolism, structure of
microbial community, and rice yield, in order to provide a theoretical basis for organic fertilization of low-yield yellow
paddy soil and rice yield improvement. [Method] Eight treatments were designed, including no fertilization (CK),
conventional fertilization (NPK), and layered straw application at 0 cm, 0-8 cm, and 8-18 cm depths (NPKSLO, NPKSLO-
8, and NPKSLS8-18), and layered straw application combined with decomposing agents at 0 cm, 0-8 cm, and 8-18 cm
depths (NPKSMLO, NPKSMLO0-8, and NPKSMLS8-18). The content of soil organic C components, activity of C
metabolism-related enzymes, soil microbial community, rice yield and its yield components were investigated, and their
dominant factors that affect rice yield and soil organic C were further explored. [Result] Compared with NPK and
NPKSLO0-8, NPKSL8-18 treatment significantly increased the content of soil easily oxidizable organic C, microbial
biomass C, particulate organic C, activity of a-glucosidase and B-glucosidase, and the relative abundance of
Acidobacteriota and Ascomycota. Compared with the single straw application, the coupling application of straw and
decomposing agents further increased soil organic C, easily oxidizable organic C, particulate organic C, mineral-bound
organic C, and the activity of B-glucosidase in the 0-8 cm and 8-18 cm layers. Under NPKSMLS8-18 treatment, the
abundance of Chloroflexi group was the highest, while the groups of Rozellomycota, Anaeromyxobacter, and Nigrospora
were the lowest. Compared with NPK, NPKSMLO0O, NPKSMLO0-8, and NPKSML8-18 increased soil organic C and rice
yield, with the increments of 27.38%-37.94% and 7.97%-23.14%, and their values were highest in the NPKSMLS8-18
treatment. Correlation analysis showed that soil organic C and rice yield were significantly and positively correlated with
soil easily oxidizable organic C, microbial biomass C, mineral-bound organic C, particulate organic C, and the activities
of B-1,4-xylanase, o-1,4-glucosidase, and B-1,4-glucosidase (P<0.05), but were negatively correlated with dissolved
organic C, the bacterial Shannon index and the fungal richness index (P<0.01). [ Conclusion] Deep application of straw
coupled with decomposing agents (NPKSMLS8-18) increases soil organic C and rice yield, mainly by enhancing the
content of soil easily oxidizable organic C, microbial biomass C, mineral-associated organic C, and particulate organic C,
boosting the activities of B-1,4-xylanase, a-1,4-glucosidase, and B-1,4-glucosidase, and promoting the relative abundance
of Chloroflexi involved in straw decomposition.
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NPKSML8-18). Z 7T SO A [F AL B 3 5 G WUk AL oy« BARUIAE G BE 1 . AR IS 450 K FE = & R H
IR F 2 R AR, FA KRN LA NR S ENE SRR FET AT (431 5 NPK Al
NPKSLO-8 #bEEAALL, FEFFRE(NPKSLS-18)A0 3 2 4t im L 5 F AL A WLAR . TSR R WK &
B o-H A TR B 4 M T i 1 DA A BR A 1 1 (Acidobacteriota) Il B B [ ] (Ascomycota) X £ . HHR—
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PR A LG, FEFE HAR & WA & LB IE T LA ML AUKRE &, IE 9 BN 27.38%~37.94%F0
7.97%~23.14%, LI NPKSMLS8-18 Ab¥if . AHICHE TR, LI HERAKTE 2S5 58 E R MEY
VR TS ESEIER. TRV B-1LA4- KRR . o L4F AR, B-1,4-8 A1 M EEE B2 1E
FHIHR(P<0.05), HETIVEMER U 20087 A& T BUF B A YA F 8 R B0 R3E U O5(P<0.01).  [4518] 75
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g/kg, ERETEN 140 ghke, ARBESEN 11273
mg/kg, HAEEEN 182.00 mg/kg, BRARE SR
N 159.46 mg/kg.
1.2 R

R 8 MbH, CK, AiEAE; NPK, &
B AE s NPKSLO, & A0 it AE-+7K F A AT it FH VR
0 cm); NPKSLO-8, ¥ Hi it AE+7K R Ak FF Ot FH VR
0~8 cm); NPKSLS8-18, & #lljit AE-+7K 7 Fi #1 (it FH
TRFE 8~18 cm); NPKSMLO, 5} jiti I +/K FEAs AT+
JE RO PR EE 0 cm); NPKSMLO-8, 7 #i it
RE+7K 7 R AF+RS fA B R B 2R B 0~8 cm);
NPKSMLS-18, 5 Mt i AE+7K e s FT-+J85 fiFt 1 771 (e
FHIRFE 8~18 cm).

WK B RIERE, K. %, sl
N 40 cm. 30 cm. 27 cm K TR RI, FHEE
20 kg, BAMEERE 6 NEE, Ik 48 A EN).
1 (P20s) F #(K20)AE H & 43 7 4 180 kg/hm?. 75
kg/hm? 1 120 kg/hm?. N. P,Os 1 KoO B4 514
JREWN 46%) L BERRE5(P20s 12%)F1E A7 (K0
60%), ZAEIZHE m e @ m we=6 . 4 FPIXIEH,
A — k3 i, AR m o D mowe=5 15 43
Wi . K FEREFT IR 2o 2 g/kg, FEARERAL
PN pH 7.78, BB 8N 424.37 g/kg, &H
HFEN 636 gkg, EWEEN 1.70 gkg, &
11.49 g/kg. J& T 71 32 2 R 20 A B 2F AR AT A
PR EEEE . BhE, FRUEEEE =05 12/g, H
WEARE RS MAEHRELIIGE, EAZEN
0.25 g/kgo
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KHEBB, FHRIES] 30 d 5k FAH RSB R R
HRHTRE R, BEER 4 k. R A IEWREFT
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DUREZ) 1 d, BT 0 AR 1R D i
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143 KAG 72 RMRE T

TR FE R A G E T W B ok R B A R R, e
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JBRE T 5 THE SR e &
144 ZH@EN 5
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(MP Biomedicals, LLC)f2 it JE K2 DNA. £
PCR ¥ Mt il & 4% J5, #E4T PCR ¥R & F4l
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AL IRTE A U . ZHB L 16S rRNA 5
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F1 806R (5-GGACTACNNGGGTATCTAAT-3")} 5]
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CGTTCTTCATCGATGC)y 5| ¥y AT fen it & 7 73
B (AL s AR B R R A R A 7).
1.5 Seitorth

FIF Excel 2021 F1 R-4.4.3 15 & ST 5045
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Table 1. Effects of different treatments of layered straw returning combined with decomposing agent on rice yield and its

yield components

Ab 3 bk A R FEAERLEL T g
Treatment Yield(g/plant) Effective panicles Grain number per panicle 1000-grain weight(g) Seed setting rate(%)
CK 14.09+1.56 ¢ 6.5+0.7 ¢ 152.5+7.7b 23.31+0.36 a 62.15£0.01 a
NPK 15.5940.99 de 8.140.5 ab 153.9+4.3 ab 23.71+0.43 a 63.50£0.01 a
NPKSLO 16.5840.26 cd 7.3+0.6 ¢ 162.5+17.3 ab 23.11+0.25 a 63.17£0.03 a
NPKSLO0-8 18.09+1.74 abc 7.8+0.4 ab 161.5+5.9 ab 23.71+0.20 a 61.83£0.04 a
NPKSL8-18 18.4442.25 abc 7.540.6 b 155.0£10.0 ab 23.17+0.44 a 60.17+0.05 a
NPKSMLO 17.2342.18 bed 7.8+0.7 ab 162.4+7.5 ab 23.48+0.50 a 59.17+0.04 a
NPKSMLO0-8 18.68+1.68 ab 7.8+1.0 ab 163.8+16.2 ab 23.38+0.52 a 61.44+0.05 a
NPKSMLS-18 19.65+0.24 a 8.8+1.0a 170.2+18.0 a 23.44+0.52 a 62.33£0.02 a
77 2253 Ht ANOVA

J& f# 77 Decomposing agents (A) ns ns ns ns ns

i IR E Application depth(D) * *k * ns ns

AxD ns ns ns ns ns

CK: ARififit; NPK: ¥ #jifE; NPKSLO: % B BE+E 405 FF (i FI R £ 0 cm); NPKSLO-8: Mt AE+1F 40 /% FTOiti IR 0-8 cm);
NPKSLS-18: i HUiti SE+EYFEFF (it IR 8-18 cm); NPKSMLO: % #Uiit AE+VED R AT+ MR B IO IR FE 0 cm); NPKSMLO-8: ‘5 #Uita fE+EH)
T FE-HI DA 7R O FH IR B2 0-8 om); NPKSMLS8-18: 8 KUt IE+AE WA F -8 /7 14 A0 Gt PR T 8-18 em)e R BUE AP EAARERZE . FRFIAFE /NS
FREROR B E M2 F(P<0.05). %} NPKSLO. NPKSLO-8. NPKSL8-18. NPKSMLO. NPKSMLO-8 Fl NPKSML8-18 254 b B & 45 FRHEAT IR KA

RN T 250 ns: A&, % P<0.05; **: P<0.01.

CK, No fertilization; NPK, Regular fertilization; NPKSLO, Regular fertilization + crop straw returning (applied at 0 cm depth); NPKSLO0-8, Regular

fertilization + crop straw returning (applied at 0-8 cm depth); NPKSLS8-18, Regular fertilization + crop straw returning (applied at 8-18 cm depth); NPKSMLO,

Regular fertilization + crop straw returning + decomposing agents (applied at 0 cm depth); NPKSMLO-8, Regular fertilization + crop straw returning +

decomposing agents (applied at 0-8 cm depth); NPKSMLS-18, Regular fertilization + crop straw returning + decomposing agents (applied at 8-18 cm depth).

The values in the table are average + standard deviation. Different lowercase letters in a column indicate significant differences (P < 0.05). A variance analysis

of interaction was conducted using the last six sets of processed data. ns, Not significant; *, P <0.05; **, P<0.01.

2 ZR50H

2.1 MKFEFEERFEMRE TR

wE 1R, 5 CK ML, %A Ak B (%
NPK 4bFf 7 5 F1 NPKSLO AbFE A R /M) 1) 2 2
FEEUKRE EA S, 5 NPK AbsAaLL, &
F 0-8 cm 1 8-18 cm 43 JZ Jiti F(NPKSL0-8 Al
NPKSL8-18)%& & #& = /K #8 7= &, 1@ 7 1A
13.39%#11 15.57%, H NPKSLS-18 4b# =& & T
NPKSLO-8 4b¥E. 5 NPK 4bHAHLL, F5FF 0-8 cm
F 8-18 cm Jiti FH R FE A& B 771 AL B (NPK SMLO-8 Al
NPKSMLS-18)¥& % #¢2 = 1 K # ™ & , H
NPKSMLS8-18 4bFH#; NPKSL8-18 4bFH & 2 i 5
IKFEA BREE . A8 H RN 53 A1 AR T Tt FH R P
WK FE = B B AU SRR R B E AL
22 MHERESHEIKRAS ZEF

wx 2 iw, L4~ SOC. ROC.
MBC. MAOC(F& NPKSMLO 434Nl POC & &
BIEZEST CK. 5 NPK 4FEAMLL, F5FF 0-8 cm

A1 8-18 cm 43 )2t FH W& & = 13 SOC. ROC.
MBC &; H5 NPKSLO0-8 4bFAHEL, NPKSLS-
18 4b# B F i m 13 ROC. MBC. MAOC Al POC
F&, HI SOC. DOC & & 1EFRE A it F 7R B
FAbHETC W E E S . 5 — R A S b #EAE
Eb, FEFF 0-8 cm A1 8-18 om i FH IR R & 5 75 43 1)
BEHE % SOC. ROC. MAOC #1 POC % &,
{HEZEEILT DOC & & . NPKSMLO-8 AbF 13
ROC. MBC. MAOC & &, & NPK ALEES) )
BE PR 37.66% 100.44%. 97.96%; NPKSMLS-
18 4 ¥+ SOC #1 POC & &, % NPK b
B 9.21%H 101.14%.
2.3 X HIERREE AR XERIE M AV R

Wi 3 fian, AT CKACHE, & it B AL FE (5
NPK Al NPKSLO 4FE () CBH #1325 H2 i - 3% ik
HALMERE Y. 5 NPK ACFRAHEL, F5FF 0-8 cm
A 8-18 cm 43 )=t FH Ab ¥ 2 2 42 = FL 3% CBH.
oG fl BG BEWEM; 5 NPKSLO-8 AbFEAHEL,
NPKSLS8-18 A E 4w oG A BG BEETE, (HIH
BXY FH CBH Mg i M AE RS AT AS [ e FH % 5 4% A 2 1)
ZRARE . SRR & GCEAEE, FFo-
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Table 2. Effects of different treatments of layered straw returning combined with decomposing agent on the contents of soil

organic C components

Ab 3 AL AIVATEA LR B A LK WEMEER TS S AN TORLA WL
Treatment SOC(g/kg) DOC(mg/kg) ROC(mg/g) MBC(mg/kg) MAOC(g/kg) POC(g/kg)
CK 6.87+0.05 g 83.69+1.96 a 1.65+0.07 ¢ 24.3942.19 ¢ 6.11+0.50 d 0.7240.13 ¢
NPK 7.67+0.12 £ 70.1042.45 be 2.28+0.10d 53.43+4.44d 8.5840.35 b 0.8840.2 de
NPKSLO 8.44+0.22 ¢ 72.48+1.59 b 2.70+0.23 ¢ 56.37+3.99 d 7.64+0.30 ¢ 1.2440.11 ¢
NPKSLO-8 9.01+0.04 d 69.67+2.30 be 2.72+0.10 ¢ 92.6142.26 ¢ 7.43+0.11 ¢ 1.06+0.10 d
NPKSL8-18 8.99+0.03 d 64.96+0.51 cd 3.93+£0.26 b 99.14+£3.23 b 8.41+£0.19b 1.59+0.12 b
NPKSMLO 9.77+0.03 ¢ 60.43£8.52 de 3.90+0.17 b 93.03£1.52 be 6.49+0.55d 0.98+0.14 d
NPKSMLO0-8 10.23+£0.19b 59.7345.60 de 4.57+0.25 a 105.77+7.64 a 9.37+0.11 a 1.35+0.03 ¢
NPKSMLS8-18 10.58+0.10 a 57.09+0.54 ¢ 4.43+0.32 a 94.86+4.32 be 9.31+£0.13 a 1.77+£0.02 a

RPBUE P INEARUE R 2 . FBIA /NG - B3R B35 P22 53:(P<0.05).
SOC, Organic C; DOC, Soluble organic C; ROC, Easily oxidizable organic C; MBC, Microbial C; MAOC, Mineral-bound organic C; POC, Particle

organic C. The values in the table are average + standard deviation. Different lowercase letters in a column indicate significant differences (P < 0.05).

*® 3 BT EBA BRI TR IR IR ARG (L AE KB E MR R0

Table 3. Effects of different treatments of layered straw returning combined with decomposing agent on the activity of soil C

transformation enzymes

Ab R BXY CBH oG BG

Treatment (nmol-g"'h™") (nmol-g"'h™") (nmol-g"'h™") (nmol-g"'h™")
CK 6.95+0.14 d 4.54+0.49 ¢ 2.48+0.11 f 27.66+2.42 g
NPK 11.77+0.38 ¢ 5.61+0.40 e 3.74+0.10 d 38.19+0.51 f
NPKSLO 18.15£1.92 b 6.75+0.16 de 3.23+0.27 e 57.97+7.19d
NPKSLO0-8 13.18+1.00 ¢ 14.27+0.87 ¢ 4.19+0.16 ¢ 78.33£3.40 ¢
NPKSLS-18 11.88+0.85 ¢ 12.70+0.58 ¢ 4.56+0.12 b 89.08+0.77 b
NPKSMLO 16.91+0.62 b 45.39+8.33 a 4.05+0.21 ¢ 50.34+3.75 ¢
NPKSMLO0-8 12.04+0.92 ¢ 20.42+4.97 b 4.11£0.27 ¢ 91.35£9.06 b
NPKSMLS-18 23.36+1.73 a 11.88+2.45 cd 5.85+0.06 a 130.35£1.23 a

BXY: B-14-KFEHEM:; CBH: L4 —HIKMEME: oG: ol 4-H &R BG: B-14-HEIMHNE. R EUE TN Z, RS

INE FRER IR R 3 1 % 7 (P<0.05)

BXY, B-1,4-xylanase; CBH, Cellobiohydrolase; aG, o-1,4-glucosidase; BG, B-1,4-glucosidase. The values in the table are average + standard deviation.

Different lowercase letters in a column indicate significant differences (P < 0.05).

8 cm Fll 8-18 cm it IR FE R & B 7138 B 35 1 v 058
BG Fgimtt, H NPKSMLS-18 4 +3E BXY. oG
A BG BEEPE S m T A & b3, % NPK Ab3E
Sl E 98.31%. 59.46%- 241.36%.
24 TIEMEVIESESEMMS N
241 EHEMAMBEL o-F MR

WK 1w, 45 EEREY R E R
(Chao1)F1 & 4% 45 £ (Shannon $i§ H0)7E F% A A [A] jit
TRIE & A E] 2 F AR E(P>0.05); 55— F5 it
FI& AL FRAEL, FEFT 0-8 cm A1 8-18 cm Jith FH VR B 4
A 1 77 43 0l S 3 PRAIR T 4R BE VS YA Shannon R
¥, BBV Chaol #5%0A1 Shannon 5% 1E
NPKSMLO 4t P f% /=, B NPK 4b# & 2% 8 &
53.53%#H 6.34%. ANFAHIZE, 5 CK A NPK AbEEAH
Et, NPKSMLS-18 Ab FE & 35 $2 & B BE 75 W b

Shannon $84, (ERSFFIE FH IR B AN &2 7540 & B 715
F ALV Chaol Al Shannon #8070 2. 3 520
242 THRMAMFALEHTN

P 2 AT, ASFEACHE B AR 1K
AL 540 53 79 NS 1 ] (Proteobacteria) R AT B 1]
(Acidobacteriota)Fl1 4% 25 1 | J(Chloroflexi), = #H
XIS B 56.65%. BN 3 73w
(Ascomycota). %' 2% T# [ '](Rozellomycota) f1fH ¥ B ]
(Basidiomycota)H B, Hrv, 3Gy 4axf L
B . EMEEKT B, AR S AT =
14 T I 73 70 9 IR SR 41 16 J& (A naeromyxobacter)
= fh M B B (Curvibacter)®1 H O BN OB
(Methanoregula). £ 5 W &KV FARH &N
il % J& (Nigrospora)~ i {1 % J&(Cladosporivuum)
FEAR 5% J& (Pseudothielavia) »



TR R RS ERE S

i At T 7R e R 2 A LB AL TR E RV S R 3R

A 4000 -
@ b
3500 - l
# § so00f
18 O b b

2500 -

2000 - -

*
T
HOH
[»
-

o%\%

c 105

100F b b , b

FARIEH
Shannon index
©
(5,

B @

85 L
C‘V c})Q °o

@ @V @@@@@w

KR 653
B 1200
a ab
)
32\‘11,-3 900 b
M_‘é a ab
g O
600
C&v \ % \%
@” B @%%w
D 6.5
ab
6.0 cbd abe a
%S abed abed
ﬁg 55| ; cd
S
"ﬁﬂg 50}
©n
45}
4.0 1 1 1 1
Q °o ]
\ \

A FEEREG B HEFE R, C Ml &EREE: D ARERIEH.
A, Bacterial richness index; B, Fungal richness index; C, Bacterial Shannon index; D, Fungal Shannon index.

E 1 BFEEEAERETAEAIEN HIRHEY o SHMERIFNE

Fig. 1. Effects of different treatments of layered straw returning combined with decomposing agent on soil microbial o-

diversity
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Fig. 2. Effects of different treatments of layered straw returning combined with decomposing agent on the relative abundance

of soil bacterial and fungal communities
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Table 4. Functional analysis of soil dominant microorganisms

REYEEA A%} & Relative abundance byl
Phylum or genus CK NPK NPKSLO  NPKSL0-8 NPKSL8-18 NPKSMLO NPKSMLO0-8 NPKSML8-18 Function
2N 17K Bacterial phylum level
BT 0.29+0.04 be 0.36+0.02a 0.24+0.04c  0.31+0.01 ab 0.27£0.04 bc 0.31£0.04 ab0.31£0.05 ab  0.32+0.02 ab  IXEH PR K EEIS
Proteobacteria
FRAFE] 0.15£0.01a 0.12£0.01b 0.12£0.02b  0.12+0.01 b 0.16£0.02a 0.11£0.01b 0.10£0.01b  0.15£0.01a 4RI
Acidobacteriota
S 0.14+0.02 ab 0.14+£0.05 ab 0.15+0.02 ab 0.14+0.02 ab 0.16£0.05a 0.12+0.01 b 0.12+0.01 ab 0.17+0.03a  £F4E /R0
Chloroflexi
FL [ 17K*F Fungal phylum level
FHEWE 0.32£0.03a 0.23£0.02bc 0.24+0.03b  0.19+0.02 cd 0.32+£0.03 a 0.22+0.07 bc0.15+0.03 d  0.16£0.02d  ACJ5ii 2 ZLf720)
Ascomycota
PR 0.07£0.06 b 0.15+0.08 a 0.02£0.01 be  0.06+0.02 bc 0.05£0.03 be 0.03£0.01 bc0.02£0.02 be  0.002+0.00 ¢ KM ML TER
Rozellomycota
HTHI] 0.00240.00 ¢ 0.004=0.00 ab 0.00320.00 be 0.001=0.00 be 0.006:0.00 a 0.002:£0.00 ¢ 0.0020.00 be 0.003+0.00 be A i A7 4k & 422
Basidiomycota

2014 J& /KT Bacterial genus level
PRER A 0.05+0.01 a 0.04+£0.01 b 0.03+0.01 b  0.02+£0.01 cd 0.02+0.00d 0.05+0.01 a 0.03+0.01 bc 0.01+0.00 d IR AR JEAE

Anaeromyxobacter FA123]

AT B 0.01£0.00b 0.01£0.01b 0.04+0.01a 0.02+0.01b  0.002£0.00 b0.06+0.02a 0.05+0.03a 0.004+0.00 b s JE {424
Curvibacter

FEHUEE  0.01£0.00 ¢ 0.003£0.00 ¢ 0.01+0.00 ¢ 0.02+0.00 ab 0.03+0.00 a 0.01£0.00 bc0.03£0.01a  0.03+0.00a  BXZ) KA F&fi#
Methanoregula RS
L JE /KF Fungal genus level

HER 0.1240.03a 0.07+0.01b 0.04£0.00 ¢  0.04+0.01 ¢  0.04£0.02 ¢ 0.06£0.02b 0.02+0.01 cd 0.01£0.00 d S5 £F 4 2 F4ARL26]
Nigrospora

iR 0.01£0.00 ¢ 0.02+0.00 abc 0.02+0.01 ab  0.02+0.01 ab 0.03+0.02 a 0.01+0.01 ¢ 0.02+0.00 bc 0.02+0.00 abe A JiT £ 4 25 [ i (26)
Pseudothielavia

s 0.04£0.02a 0.02+£0.00 cd 0.02+0.00b cd 0.02+0.01 be 0.03+0.01 ab 0.01+0.00 d 0.01+0.01 cd  0.02+0.00 cd  ASJ5 £ 4 Z [ 1261
Cladosporium

THEAE T AR E M 2, ARG TREOR 0 3 R 2 57(P<0.05).

The values in the table are average + standard deviation. Different lowercase letters in a column indicate significant differences (P < 0.05).

*5 DEABREVSEHREHRSEREXM

Table 5. Correlation between soil dominant microorganisms and soil C components

S e p— Al K4 %;“atti% &S A
Microorganism Phylum or genus name SOC L LR IR L L%
DOC ROC MBC MAOC POC
HHEH 117K AL B ] Proteobacteria 0.047 -0.115 0.000 0.038 0.190 —0.145
Bacterial R FFEE ] Acidobacteriota —0.110 0.029 —0.041 -0.114 0.023 0.342
phylum level 225 17] Chloroflexi -0.001 —0.056 0.019 -0.014 0.187 0.282
HE K FHEH ] Ascomycota —0.656"" 0.511™ —0.472** —0.487"* —0.446" -0.228
Fungal %3411 Rozellomycota -0.600" 0.389" —0.562* -0.426" -0.107 —0.445"
phylum level 38777 Basidiomycota -0.015 -0.120 0.163 0.105 0.337 0.408"
Yl B KT PRAERG A B -0.501" 0.446 —0.486* -0.566" -0.620" -0.765"
Bacterial Anaeromyxobacter
genus level ZSHFT B B Curvibacter 0.312 -0.271 0.245 0.242 -0.116 -0.169
Rt KN B J Methanoregula 0.628" —0.544™ 0.657" 0.678" 0.489™ 0.658"
H @K BIEE Nigrospora —0.786"" 0.742"* —0.717** —0.749** -0.673" -0.751**
Fungal AR5 IR Pseudothielavia 0.146 -0.109 0.100 0.296 0.278 0.395"
genus level Hifu %)@ Cladosporium -0.508" 0.551 —0.403" -0.372 —0.194 -0.080

THE 0.01 AR RE: FE 0.05 ZO (BRI .

"*At the 0.01 level (two-tailed), the correlation is significant; *At the 0.05 level (two-tailed), the correlation is significant.
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Fig. 3. Correlation between soil organic C, rice yield and soil C, extracellular enzymes and microbial communities
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