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Effects of Reed-based Exogenous Carbon Input on Soil

Properties and Organic Carbon Mineralization
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Hebei 071002, China ; 3. China South-to-North Water Diversion Eastern Route Co., Ltd., Beijing 100070, China)

Abstract: [ Objective ] The impact of reed-based exogenous carbon on soil properties and organic carbon
stability was investigated to provide theoretical insights into the application of reed resource materials for soil
improvement. [ Methods | A 60-day soil culture test was conducted for the application of various exogenous
carbon materials, including reed aerobic compost (compost T, conditioned with biochar and compost T,
conditioned with sediment and biochar), straw (RS), and biochar (RB). The effects of different exogenous
carbon sources and amounts (5%, 10%, and 15%) were analyzed on the physicochemical properties, enzyme
activities, and organic carbon mineralization of the soil. [ Results ] The application of exogenous carbon

influenced the soil nutrient content, with the soil organic carbon content in the experimental group increasing
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significantly by 28.0%—64.2% compared to that in the control group (p < 0.05) at the beginning of the
culture. Compared with the initial stage, the organic carbon content of the soil supplemented with biochar
and compost at final stage was significantly reduced by 15.5%—23.5% , whereas the total nitrogen content of
the soil at final stage decreased by 20.0%—69.1%. The concentrations of 8-glucosidase and dehydrogenase
increased following the addition of exogenous carbon, with the most significant effect observed for biochar
and compost. The B-glucosidase and dehydrogenase contents in the soil presented highly significant positive
correlations with the soil bulk density, carbon source content, and total nitrogen (p<C0.01). The cumulative
mineralization of organic carbon in the soil following the addition of exogenous carbon during the culture
experiment exhibited first-order kinetics, while the soil organic carbon mineralization in the straw and
biochar treatment groups was 652.9—758.2 mg/kg, which was significantly higher than that in the control
group (532.8 mg/kg) and T2 composting (598.3—623.7 mg/kg) treatments. The amount of exogenous
carbon added significantly influenced the soil organic carbon mineralization. [ Conclusion ] The addition of
reed-based exogenous carbon improved soil physical and chemical properties and significantly enhanced
enzyme activities. The excitation effect of reed straw on soil organic carbon mineralization was significantly
greater than that of biochar and compost.

Keywords: reed straw; biochar; compost; physico-chemical property; soil enzyme; organic carbon mineralization
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Table 1 Grouping of reed composting test
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Table 2 Test basic properties of preparation materials and

reed-based exogenous carbon products

A HLEx/ 2R/

MR (g+kg)  (grkg A
P A A 54.50 1.67 32.63
JRR AT EIT) 16.33 1.55 10.54
P A Wk 69.18 1.62 42.70
RRCES 30.03 3.12 9.63
WA T, 35.02 3.16 11.23
HEAR T, 29.16 1.51 18.25

1.2 TEEFRKE

+ HE R IR0 4 0 15 B X R4 (CKO L UK
4 FhORTR] 2 0B AR B A 3 FRAS TR B 8 i (5 %,
109,159 1y 12 AR gG AL, AR IRk 5 IR A
By g H B 3 A AT, B 4 ik
MRS N T WL 3,

®3 TEEFABRALE

Table 3  Setting of soil cultivation experimental group
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Table 4 Basic physico-chemical properties of experimental soil

R/ H {8 PHES F3c¥m/ A3 HLiKk/ 2R/
(geem ) P (emol+ kg ) (gekeg ) (gekg D
1.191 7.35 9.06 12.81 5.2

G HLER A Fie RS 3 A A BEATRE AH R
Ak FR A 3 3 AR B 100 g 3R A 1 L BRI R,
K H NaOH W OE 58 A HUa ™ fe 2, -1
25E 1 CHEIRAN 1G5 2 0 4l K O/ 45 1+ 18R B R
el 5K B 60% ., fE4 2.4,6,8,10,20,30,40,50
F1 60 d 43 10 ARG G COL HECER: . 8 TR
0.5 mol/L NaOH (10 mD) W i 3 i 2 CO, HE B,
A 1 mol/L BaCl, U} K B Bk $8 7~ 57 . FH 0.5 mol/L
HCI ¥ &, id s& HCL 8 #& 19 K B, CO. B ik &
(mg/HHEAXN .

co, B R=Vo e 72V e
12 1
147 m X (1—a)
KAV, RIEEA S LI B NaOH W SO X
BB 28 X BRI AR B9 HCLAKFR (mD) s V' Ry 45 40 33
YRE S T FE B HCL AR L (mD) s ¢ 25 HCL % B
(mol/L) s m AT HIEA T E (kg) s a N EHHRE,
1.3 TEBRLERIE

- M TR BRI L v 4 K R
BT 105 CFHET 8 h mdfril ., +HE pH
R AL (HK R 1 2.5) P05 FREL 10 g 4t
T EFE A 25 ml B KBk CO. MZRIEK B FEI 5,
#'E 30 min J5 M pH I . +3 CEC K IE(H S
TR e — = H AN SRR E
P (HJ 889—2017) )., 135 Co(NH,)Cl;, ¥ Lt
3.5 50(g/mD IRk ¥% 1 h g & ET T
A75 nm W EIE W WOGETHE AR CEC &R, RH
R TR A vk O W 3 Bl & .
A ZUR LR AR . 3 B A R T

X 44X

(D

TP SR FH € ' Bl 75 Rl ARG 00 5 A T 7, - 9 IS e
PERH TTC 400606 B ik AT e
1.4 BIESEITHH

KB E 7 240 (ANOVA) Fl 22 55 18 3 1
O3 M4 A B A SR AL A b L T R A AL 1L S 4
PR s XF 1 S I P A0 1 398 PR AL 38 A5 3E 4T Pearson
FHE M4y B, ff ] SPSS 18.0 MR iE 4T 5 11 4 #t
Origin 2021 #l Excel 2021 #A4T K 24,

2 RS9

2.1 AFEEIMFEBFMIT RS RN
2.1.1 SMRBAMN EREE TG SNERK A S
LRGSR 5 L 2 18 (0 5 K 0 1A SR AR 1) T
B A —E BRI . LB ZE MR T B,
BIREE 1.4~1.7 g/em’ Z L EAIRF RER
W ATIEE) 1.1~1.4 g/em’, WILGE Y B IR 240 5 ik 56
HAERAELE 1.19~1.29 g/em® Z 254k, HE 1
ATLLE s A a4 4% R 00 21 5 0 B2 A L
R s i H R AR R AR N L RR S R
- UKL 22 H] 9 25 B A DG T A L B R
Br AR 00 A 2% 21+ 3 4 i R AR AR A, G IR 2 1 TR B
HHOKMUTREEER BB 3% 60 d J5 LR FH IS
T 1L8% M I LA EA Y 2RI N B B
5YFEFFAT 15 2 HERE T, 3R 56 41 Ab o FAth 3 56 4 4% 5%
Wi 225 AN 35 SR WA 35 BRAMIR Bk 0 8 Jin 23 5% i)
- HEX AP R F R HE S Ok A R
FNWAEM .

L35 Oww D&M *

* a a a a
130f [a LT a Ta a
a a a 11— a
a a a a

1.251 a a
1.20 -

1.15

+IEEE/(g e cm?)

1.10

1.05 L) =
d"se\&i@&;o\&iq8‘3’@8’1@3‘?’?'3‘;@'“ \‘5m|§‘6q§i°q§15e|§¢
BRI A B 4H

1 DCK s RS AEFF: RB AW S T F Ty g A A

B HEAS ORRPE UL TR 1) 5 @ x 2% M T b B35 35400 301 R A 01 11 22 57

B3 (p<C0.05) ; @R IA)/ING F1E IR 4 K5 35 W 9 [ S 5 1k b 28 20
) 22 5 8. 3% (p<<0.05), N,

1 MEBRBANELIETENTL

Fig.1 Changes in soil bulk density after exogenous carbon input
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Fig.2 Changes in soil pH value and cation exchange capacity after exogenous carbon input
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Fig.3 Changes in soil organic carbon and total nitrogen after exogenous carbon input
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Fig.4 Changes in contents of beta— glucosidase and dehydrogenase in soil after exogenous carbon input
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Fig.5 Changes in activities of beta-glucosidase and dehydrogenase in soil after adding different amounts exogenous carbon
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Fig.6 Changes in cumulative mineralization amount of soil organic carbon in different

exogenous carbon treatment groups during soil incubation
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Fig.7 Cumulative mineralization amount at 60 days
after adding different exogenous carbons
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Table 5 First order kinetic equation fitting parameters of soil organic

carbon mineralization with different exogenous carbon
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