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straw returning combined with application of camphor wood chips (CW), straw returning combined with application of
chicken manure (CM) and straw returning combined with application of woody peat (MT). After 180 days, contents of soil
organic carbon and its components, contents of soil nutrients, activities of carbon, nitrogen and phosphorus-related en-
zymes, and contents of microbial biomass carbon were measured. Bacterial community structure was analyzed by 16S rRNA
gene high-throughput sequencing, and the main control pathways of straw returning combined with application of different
activators on enhancement of organic carbon content in fluvo-aqua soil and the effects on bacterial communities were stud-
ied. The results showed that, compared with CK, the treatment of adding activator increased soil organic carbon content
significantly , among them, the MT treatment had the most significant increasing effect on particulate organic carbon (POC)
content, the CM treatment had the most significant increasing effect on mineral-associated organic carbon (MOC) content.
Compared with CK, the MT treatment had the most significantly increasing effect on soil carbon-nitrogen ratio ( C/N)
(15.6% ). Among all the treatments, the CW treatment was the highest in consume ratio of 8-1, 4-glucosidase activity to
B-1, 4-acetylglucosaminidase activity per unit microbial biomass (EEA/MBC,,y) and consume ratio of 8-1, 4-glucosidase
activity to alkaline phosphatase activity per unit microbial biomass ( EEA/MBC,,) (P<0.05). Based on analysis of mi-
crobial community characteristics, it was found that the relative abundance of Chloroflexi and Gemmatimonadota in soils of
CM treatment increased compared with CK. Analysis based on soil nutrients, soil enzyme activities and microbial communi-
ty revealed that, bacteria played a limited role in enhancing organic carbon content at the later stage of straw degradation.
The results indicated that, main control pathways for soil organic carbon content improvement were different under the con-

dition of straw returning combined with different activators, so it is more conducive for soil organic carbon content improve-

ment through reasonable selection and matching application of activators.
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Table 1 Physical and chemical properties of activator and original

soil
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Table 2 Details of material addition of different treatments
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FEFF+ILIE (CK) 4.45 0 0 0 0
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Fig.1 Soil organic carbon content, each component content of soil organic carbon and proportion of each component of soil organic carbon

under different treatments
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Table 3 Nutrient contents and related stoichiometric ratios of soil and soil components under different treatments

R4 LIRS AT LB (POM) LIRSS S S AHLF(MAOM)
ps:il AL N AEL D A-EL AL N AL D AR S N AE p AR
(k) () k) Y P () k() Y TP (ke (ke (k) Y O
CK 10.33+ 1.09+ 0.26x 9.21+ 39.35+ 3.08+ 0.22+ 0.15+x 14.08+ 21.30+ 6.55+ 1.06x 0.44x 593+ 14.18+
0.68c 0.06a 0.0la 0.15¢ 1.06¢c 0.08d 0.0lc 0.01b 0.87a 0.93b 0.37ab 0.05a 0.02a 0.43¢  0.25¢c
p 11.23+ 1.12+  0.27+ 10.04= 41.83+x 3.69+ 0.29x 0.17+ 12.87+ 22.50+ 6.59+ 1.01x 0.43+ 6.51+ 14.74%
0.04b 0.04a 0.0la 0.32ab 0.54bc 0.24c 0.02b 0.0la 1.53a 1.21b 0.13ab 0.04a 0.0la 0.17ab  0.33a
CwW 11.25+ 1.10= 0.26x 10.24+ 43.42+ 4.06x 0.31+ 0.18+x 12.83+ 22.63+ 6.27+ 0.95x 0.44x 6.75+ 1441+
0.14b  0.04a 0.0la 0.24ab 1.55ab 0.08b 0.0lab 0.0la 0.57a 0.53b 0.12b 0.03a 0.0la 0.47b  0.12b
CM 12.03+ 1.16x 0.27+ 10.13x 44.15+ 4.00+ 0.33+ 0.17+ 12.43x 25.68+ 6.74x 0.96x 0.47+ 631+ 14.67+
0.32a 0.03a 0.0la 0.19b 1.29a 0.23b 0.03a 0.0la 1.7la 1.60a 0.24a 0.04a 0.0la 0.09bc 0.63ab
MT 12.05+ 1.17+ 0.20+ 10.65+ 43.38+ 4.45+ 0.34+ 0.16x 13.38+ 25.85+x 6.55+ 1.00x 0.46x 7.54+ 14.32x
0.14a 0.04a 0.0la 0.43a 1.92a 0.07a 0.0la 0.0lab 0.07a 1.80a 0.12ab 0.15a 0.0la 0.56a  0.23b
FABWA 2, C NP IS R 2R a, FIVEEREIRA ARG PR R A B 22 57 8.3 (P<0.05) .
x4 FRBARFGETHEREERELFITER
Table 4 Soil enzyme activities and related stoichiometric ratios under different activator treatments
s | (m ni(l’// ?/;B.Ch) ] [mﬁi‘l(j/(]zlﬁ) L m;‘i{; /(ﬂgﬁl) : EEA/MBC )y EEA/MBCy,p EEA/MBC,,,
CK 4.87+0.08a 3.79+0.17a 8.02+0.26a 1.33+0.02b 0.63+0.03b 0.48+0.01a
P 4.23+0.15b 3.21+0.25b 6.34+0.23d 1.36+0.08b 0.58+0.02bc 0.47+0.02a
cwW 4.99+0.36a 3.19+0.17b 7.28+0.37bc 1.51+0.02a 0.68+0.01a 0.45+0.01ab
CM 3.98+0.21b 3.32+0.52ab 6.67+0.45¢d 1.35+0.01b 0.59+0.01bc 0.45+0.02ab
MT 4.63+0.11a 3.41+0.06ab 7.78+0.44ab 1.35+0.03b 0.57+0.02¢ 0.43+0.01b
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BPRET BE E B WA e B R B R R | EEA/ MBC . EEA/MBC..p EEA/MBCy,» WK F R BN IMAE WA i ) B-1, 4T A 1T
G 5 B-1,4- LIRS A B IR T WS M 1 HO (B SR A P A W 19 B- 1, A4~ 50 W s 5 Bl R S A 109 L (L L S e A W

B-1,4-Z B SE A AT Y I VS5 Wk BRI BB TR R LU AEL, TR BBl I b S [ /NS 7 RESR 7R b B W) 22 5 .35 ( P<0. 05)
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teria, 19. 5% ) FEAE{H A 4325 (unclassified , 17.6%)
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riota, 8. 8% ) BRI ] ( Actinobacteria, 8. 3% ) fUFT



388 o9 &b 2 W

2023 4F 45 39 B 2 W

I"] ( Bacteroidota, 4. 3%) . 2% %5 B '] ( Chloroflexi,
4.6%) F1 2 B M0 B ] ( Gemmatimonadota, 4. 4% ) .
Rig2 180 d Jii, 5 CK AL, CM Ab B + 3 v 4225 1
["T( Chloroflexi) .FRTEFH 1] ( Actinobacteria ) A1 Zf B Jifl
P T T( Gemmatimonadota ) FAH X 3= BE &R AT BT 14 i, JE-
BERE ] ( Firmicutes ) B AR X == B 78 Br A 48 )k 4k
B iR B 1] ( Acidobacteriota ) B AR X 3 B
R CM A B /D 1 H A S IR & 500 i Ak JLE 186
AN AL XS AT B 1] ( Bacteroidota ) f A0 X =F B 7=
A —E RN, TERE AT I AN [R50 e s R e
MRS A TRk s
25 TERRASHSEHEEREALFEITER
5WEABEIEN FERNEXE

PR A R BRAT 22 5 ) - HE R 4% 2H ok i LTl

280014

i

2400 q;b
T

o
o

o

2000

PR

1600

1200 CK P CcwW CM MT

041 ¢
0.3f
0.2f v

0.1F -

MMDSI1

0.1F *e
02f a
033 03

NMDS2
ECK; ®P; ACW; VCM; MT

T B AR 2 B SRR KT A3 ER T TR
PEATARSEME A (1B 3) o 25 2R o, WUk A HLAR &
It 5 R R b S A B 3 AR G DG &R (P<0.001)
55 R L 2 B U DG SC R (P<0.05) , 5 Ste-
roidobacteraceae F= i 5 M & 2 7L A ¢ K R (P<
0.01) ;W25 A BH IR S =5 ZF AT FE A
BB ERAELR (P<0.01), FHRTERFEE
S s A SA NS B RN D E R EER (r=
-0.720,P<0.01) , 5 5 A Y i T AR AR AU G
TG 1 A9 LE (2 0 3 IE A OC G R (r= 0. 632, P<
0.05) , 5 B Gl A 4 it T AR IR B I 0 2 ) LU A
S RFEEMEIXR(r=0.559,P<0.05)

9.6r &
I o3
! I
g 7 [H] = ¢
i) = |
R ggf I
847k P CW CM _ MT
i
S 100
i
= 80 ___
.H_
s, i
junng
&
] 40
}_L_
5200
%
= 0Tk P CW CM _ MT
gzt

W HAh; (3 AFFE T [T (Proteobacteria); B {7 1E{HA 432 (unclassified);
JERER] ] (Firmicutes); E1ATZEE | ] (Acidobacteriota);

K BRI %1 ] (Actinobacteria); & UFFIA ] (Bacteroidota);

£S5 ] (Chloroflexi); O 2E ¥l [ ] (Gemmatimonadota)

A IR OTU %ik ; B L EAR T 7K B ARIR AL C R IR B - AN B RV AL 1L s D . LIRS . B 2, AR/NE TR

ZNALBETE] 3 25 5 (P<0.05)

B2 MEiAEntRmEEEs . SHEMARMSHENL

Fig.2 Changes of bacterial community structure, diversity and composition of soils under different activator treatments
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Fig.3 Relationships between carbon content, enzyme activity, stoichiometric ratio and the relative abundance of dominant phyla at family

level in soils and soil components of different activator treatments
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