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Abstract: Straw returning is an important measure to improve soil fertility, but the returned straw has long decompo-
sition cycle and high carbon loss rate. To clarify the effect of periphyton on the decomposition process of wheat straw in rice-

wheat rotation system in the middle and lower reaches of

S B 89 :2025-05-09 the Yangize River, this study analyzed the effects of

ESTE A (AR 549 H ( BK20230748) : F 5 [1 SR 2% periphyton on wheat straw decomposition rate, nutrient re-
HAT0 H (42307399) 3 1T 3545 4 b FBHB 11 5 6 37 3 42 350 lease rate and soil carbon content and nitrogen content by
H[CX(23)3105] setting straw returning treatment (S), periphyton treat-
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SPB was 7.84% higher than that of S treatment, but there was no significant difference in the decomposition rate of wheat

straw after 130 days of treatment. The cumulative carbon release rate of wheat straw (0-60 d) in SPB treatment was higher

than that in S treatment. After 40 days of decomposition, the cumulative carbon release rate of wheat straw in SPB treatment

was 4.61 percentage points higher than that in S treatment. The cumulative release rate of straw nitrogen (30-60 d) in SPB

treatment was lower than that in S treatment. After 40 days of decomposition, the cumulative release rate of straw nitrogen in

SPB treatment decreased by 2.15 percentage points compared with S treatment. After 130 days of straw decomposition, the

soil total organic carbon content of SPB treatment was 9.54% higher than that of S treatment. After 20 days of straw decom-

position, the relative abundance of Bacillus subtilis and cellulase activity in SPB treatment were significantly higher than

those in S treatment. The results of this study showed that periphyton could promote the rapid decomposition of straw,

accelerate the release of carbon in the early stage of decomposition, slow down the release of nitrogen in the middle stage,

and increase the fixation and utilization of straw nutrients.
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Fig.1 The variation characteristics of straw decomposition rate with culture time and its mutation point analysis

60.00 70.00

100.00

90.00

80.00

70.00

FRERATRRA L

60.00

A B
. 50.00- . % ~ 60.00F
S & w ¥
5 4000 5 50.00F
(o = L
E 30.00F 4 « % ;‘g'gg
2 2000 e 20.00
= =
#10.00 £ 000

O 1 1 1 1 1 1 | O
20 40 60 80 100 120 140

If(a] (d)

Il Il 1 L Il Il |
20 40 60 80 100 120 140
N (d)

30.00 =530 60 80 100 120 140

IRFTE(d)

——S; = SPB

ABRBECR B AURICR  CORR AL .« FORE — R DAL BE A 77 7F 2 % 22 57 (P<0.05) , S.SPB WA 1 i,

B2 WHHERIEFHREBEMNERBRELEL

Fig.2 Carbon and nitrogen release patterns and carbon-to-nitrogen ratio change during straw decomposition

2.3 TEFASTUHE

it 25 555 7 i 1) 388, R ] Ab BE 4 3 SOC 5 i
SRR FIHE MR oS Ab s 4
SOC i fH I T35 975 20 d,SOC &% & L% 37
TRIAHE N 12.88% , SPB Ab B 135 SOC 7% & W {E
LT 85 3% J5 30 d, SOC & & Mo &% 9% 45 1) 19
12. 12% ,PB b BE -3 SOC & HH (e 9 T 1 33 )5
60 d,SOC 7 it L3 SR h 3G N 6. 06% . 355720~
40 d,S ZbBEFI SPB b+ HE SOC 1 i = T PB
AbFR EEFE 130 d B, SPB AL FEAT PB A FE 13 SOC
SR S AL HRHE NN 9. 54% F1 7. 69% (€] 3A) .
FERGFR20~60 d Y, 4540 # 13 DOC & R B
R TR TSR 30 d R EIEE B
7% 20 d i, SPB 1 S 4bFRAY DOC 5 G i 3% 25 5+ 5
B:3%30~60 d,S 4bBE DOC 5 .3 5 T SPB AbH,
}:3820~60 d,PB A3 DOC & ik BB LT S 4b
FRAN SPB 4bHE (1K 3B) . KiFR)E 130 d i, 3 4~Ab B
+4E MBC & AR R =5 (F 30),

ANV A3 TN 5 240 B ) S R, 8%
JEI >, S ARFE 41 TN S IE{E (1. 25 g/kg) M
PTEEFRI5 20 d, SPB AbFE 398 TN £ g H BURT
[R50 30 d(E13D) . 555530 d #1140 d i ,S kbR
F1 PB AbFEIETOHLA & i (NH, -N 5 i +NO; -N 5 i)
A TR, 555357 20 d A1 60 d B, S ZbHEAT SPB 4k
FRTCHLAR S IO 525 5557 30 d A140 d 1S AbFg
THLAE Fr it 355 T SPB AAHE(# 3E) .
24 AESELEMEVMEESHE BEEEAR
KM
24.1 IIRMAMBEE AR FEFUCEUE
(K77 20 d) FNE R D] (H 5% 60 d) , HIEHAY)
K ZREERR BN & 4 rn . IR LU Y 85
%20 d i, PB 4L Chaol $8%UF1 Shannon 544+
WEET S AP SPB 4bBE, S 4b PR SPB Ab HE
Chaol $8%UF Shannon #8404 TC 8. 3% 22 5+ 55 3% 60
d Bf,3 A~ Ak 3 Chaol #5400 TJC W 3% 2% 5, PB Ab 28
Shannon F8 800 & = T S AbFR,



LA Y L VNG R/ DO =2 TRy B A e i A 741

16 A —-o0-PB; —«-S; -=-SPB g) 0.8rp oPB; =S; mSPB
= & 0.7+ a
2 b
@ & 0.6
I = 05
40 2 04
B T
= w03
;F fad 0.2
pis) = 0.1
12 Il Il Il Il Il Il b J iﬁﬁé 0
0 20 40 60 80 100 120 140 H
B[R] (d) B Al(d)
g“ 0.20r a a 1'SO'D -o-PB; <-S; -=-SPB
= a E
glﬂﬂ 0.15f )
“i ~
= i
= 0.10F w
& &
- b
= 005 = o
i
0 1 1 1 1 1 1 J
H PB S SPB 0-505—36"30 60 80 100 120 140
Kb i A1 (d)
0.167 %20d %30d 540 d 460 d
® 0.15F T a
ohn
£
=
=
o
s
* 0.07
: PB S SPB PB S SPB PB S SPB PB S SPB
Qb3 P P P

O #2&A (NH-N); B THA3(NOLN)
A SEATHLBR B B LT PEATBLR A7 B, C. MR PR A7 B, D R B8 it B MR A i, [ — IR RN o5
B 5 5 (P<0.05) . AR D th KBRS BRI A 3 AWM EIIS T 1 5253 (P=0.05) . 1 E it bedems EHLAL A
BN NP RENOTN Frht) o S HOFFI ARSI PR Ji AV A 515 PR 65 FF 6 FT4 i A A 5,
B3 HEBEAEMERHENTL

Fig.3 Changes in the contents of soil carbon and nitrogen during incubation
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Fig.4 The Chaol and Shannon indices of soil bacteria at different incubation periods
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Fig.5 Correlations of soil bacterial community structure and dominant populations at the phylum level with straw decomposition character-

istics and soil physicochemical properties
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Fig.6 The relative abundance of straw decomposition related microorganisms at the species level
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Fig.7 Soil cellulase activity under different treatments
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