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Effects of earthworms and straw-decomposing microbial inoculants on
straw decomposition and soil mineral-associated organic carbon formation

PEI Shiyu', YANG Jiawei', WU Bin', ZHAO Yexin', YE Chenglong', HU Shuijin'?
(1.College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2.Department of Entomology and Plant
Pathology, North Carolina State University, Raleigh 27695, USA)

Abstract: To explore the impact of earthworms and straw-decomposing microbial inoculants on straw decomposition
and the formation of soil mineral-associated organic carbon, we conducted an incubation experiment with four treatments, i.
e., soil + straw (CK), soil + straw + straw-decomposing microbial inoculant (SM) , soil + straw + earthworms (SE) and
soil + straw + straw-decomposing microbial inoculant + earthworms (SME), to investigate interactive effects of straw-de-

composing microbial inoculants and earthworms on soil

7 B 8 :2023-07-07 greenhouse gas emission, bacterial and fungal abundance,
EEWA ILHA B AFHAR4 T H (BK20200552) soil aggregate structure, metal ion content, particulate or-
TEEBRA i (1998-) B R H £ A Bi-L0f5c ., EEMNE ganic carbon content and mineral-associated organic carbon
LR A WU S A B A EBFSE . (E-mail) content. The results indicated that compared with CK, SE
2021803157@ stu.njau.edu.cn and SME treatments significantly increased the straw de-

BIRAEE . 7, (E-mail) chenglongye@ njau.edu.cn composition rate and promoted the emission of CO, and
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N, O in soil. In addition, SE and SM treatments significantly increased bacterial abundance compared with CK, while there

was no significant difference in soil fungal abundance among treatments. Compared with CK, SE and SME treatments signif-

icantly increased the contents of extractable calcium and magnesium in soil, and significantly facilitated the formation of

mineral-associated organic carbon and Ca/Mg-associated carbon. But there were no significant differences in aggregate

structure and the contents of non-crystalline Fe and Al, particulate organic carbon and Fe/Al-associated carbon among

treatments. Linear correlation analysis showed that mineral-associated organic carbon formation and Ca/Mg-associated car-

bon were positively related with bacterial gene copy number and content of soil extractable Ca and Mg, respectively. In con-

clusion, earthworms dominated straw decomposition and mineral-associated organic carbon formation, and the interactions

between earthworms and straw-decomposing microbial inoculants did not further promote the decomposition of straw into

mineral-bound organic carbon.
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Fig.1 Effects of earthworms and straw-decomposing microbial

inoculants on straw decomposition rate
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Fig.2 Effects of earthworms and straw-decomposing microbial inoculants on soil physicochemical properties and microbial parameters
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Fig.3 Effects of earthworms and straw-decomposing microbial inoculants on bacterial and fungal community structure and diversity

3 17 i
3.0 GRS RRE X AL R R R E S HE
COEAL

AW PR e | ol 25 B e 1 T SR IS
Bk e — SR A AT 0 0 2 R — B, i )
REASIE o Z PR R - ek R 5 e,
56, Wi W51 53 DA ) Rt T L B I ) | 28 v oA R 1Y
PEAEEIROUR BB B 1) LIRS B 1,
YR, e 45 SR -39 38 4o iy 3 1) T AR AR P A i
SCHAE RS R Y TS S AR ST T
R iR 2 JHE 1 A A I, BE 8% 1) L 8 v A Bk TR
515300 gk B AT LA 0 0 A T BRI
Dobson 252 45 | i 15154 R A% 38 1o 9 R 9% 4 4
AR 7 0 v Y T 2 BCRH B 1 A0 Ca® O Mg™ (KT

SRR e,

VFZWEGE 45 AR U, Wil 7 5 b 16 S RE A8
R PSR AR B T 077 ke 51— THT R 8% 38 4o B
B RN b S VR AR RO 254, 53— T T T
DA b HEHE 0512 AR AR AR 0 DA R fie i 4 A
LB 1055 3 122 SR [ 432 5% ) -+ 398 DA SR AR 254
SR HT T AN (7] Ao 248 e 51 2 i e 1 2 35 24 TR G 22
S, FOX -3 A R AR A TR 8] AR RSE
FE I AR J A5 0T 1 S VAT SRAR G5 4 O OC 2%
SO XSGR T2 R — B, H R RN
AT RESE: TR A oI5 1 2 ek 6] D R S i gl 32 22
T L SRR B R i 2R 2l X S P SR A T
UL /N

ABIRFE T SRR 5] 2E N T 4 COLHEML,
T A TS 0B A T 0 L8 CO, HR T RS2 e A (35



1430 YOO e ol % R 2024 4F 5 40 & 58 A

1501 A 100

. H LA T
50 %_-ﬁ 75
B < BT &
27 T 50
= o = 4
O~§ ON.&b
O & z'% 25

E e

: 0

— —~ 0.6

5 "o

H He

g #

2 E.

DH ~ 03+

= =

= =

ON 1 1 ! ! ! ! ! | Bk

0 O O 1 1 1 1 1 1 1 J
o 6 12 18 24 30 36 42 48 = 6 12 18 24 30 36 42 48
FEFEHIA] (d) KEFRATA] (d)

—e— CK; —8— SE; —&— SM; —5— SME
CK.SE.SM SME ZbFULIE 1 #:, A CO,HERHE R ; B: N, 0 HEHGE R ;€. CO, 2REE ;D N,0 R,
4 NI R EEEX T CO,F1 N,O HEM ARG

Fig.4 Effects of earthworms and straw-decomposing microbial inoculants on the emission of CO, and N, O in soil
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