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Concentration and components of dissolved organic carbon in soil profiles after crop residues were incorpo-

rated into the topsoil

LI Bin—bin, WU Lan—fang’

(Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research, Chi-
nese Academy of Sciences, Beijing 100101, China)

Abstract: Dissolved organic carbon (DOC) is regarded as one of the most important active components of soil organic carbon (SOC). Many
studies have focused on the effects of field crop residue retention on DOC in topsoil. However, information regarding DOC in soil profiles is
not available. To investigate DOC transfer in soil profiles after incorporation of crop residue into the topsoil, a field experiment was conduct-
ed at Yucheng Agricultural Experiment Station. The concentration and components of DOC in 0~40 cm soil profiles, in two treatments, i.e.,
with/without crop residue incorporation into topsoil, were analyzed. The concentration of DOC, the DOC/SOC ratio, components with the
functional amine group (CO-NH) and aromatic compounds (C=C and benzene ring), as well as the average value of molecular weights of
DOC compounds in the 0~40 cm of soil with crop residue incorporation were significantly higher than those in the soil without crop residue

incorporation. Moreover, all values decreased with an increase in soil depth, and the differences between at 30~40 cm and 0~10 cm were
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significantly different. These results indicated that both the concentration and compounds of DOC are changed during leaching from the up-

per layers of soil to the lower levels and are affected by crop residue management. With the increase in soil depth, the concentration of DOC

decreased and the composition of DOC became simple, whereas with the increase in crop residue incorporation, the concentration of DOC

increased and the composition of DOC became more complex. DOC, DOC/SOC, amines and aromatic compounds in the soil with crop resi-

due incorporation increased compared to those in soil without crop residue incorporation in the entire 0~40 cm soil profile; however, the dif-

ference between the two treatments decreased gradually with the depth of soil. Additionally, average molecular weight of DOC was higher in

the soil because of crop residue incorporation, and this difference between the two treatments was obvious in the deeper layers. The results

demonstrated that crop residues had a significant effect on DOC content and its distribution in the soil profile.

Keywords : dissolved organic carbon(DOC); concentration and composition; transfer and transformation; soil profile; crop residues incorpo-

ration into topsoil
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Table 1 Basic physical and chemistry properties in soil at

different layers
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cm matter/g-kg™' g kg g kg g kg™
0~10 15.6 33 1.1 22.9
10~20 14.3 2.6 1.0 21.8
20~30 12.2 1.9 0.8 19.7
30~40 10.4 1.1 0.7 18.4
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Figure 1 DOC content in soil profile under different treatments

SOC M 43 5 bl A4 - S8 U B R i B i B AIK, 3 a
AAp a3, 2014—2016 4F , 7E 0~10 cm T2 H,
CT - 4b P 5 1+ 3 DOC/SOC M) H 43 & & 0 0.7% +
0.01% , CT+4b P4 0.9%+0.02%; 10~20 cm 1 )2 35
# DOC/SOC T 43 & &5 0~10 em A HE , CT-40 F R &
W EE M 9.3%+1.1% , CT+ALFE R [ IR N 8.09%+0.3% ;
20~30 em + )2 A 4r & R 5 10~20 em )2 A
Ft , CT—4b 38R R0 25 4 9.9%+1.3% , CT+AIEFH T [
FE M 11.2%%1.5%30~10,10~20 cm F120~30 em 39>+
JZH DOC/SOC 1 43 & 25 57+ 8. 2 (P<0.05) , 30~40 cm

(DOC/SOC)/%
0.5 0.6 0.7 0.8 0.9 1.0

201

HERE Soil depth/cm

30r

+

2014

40l

(DOC/SOC)/%
0.5 0.6 0.7 0.8 0.9 1.0

101

201

30F

+HERE Soil depth/cm

2015

(DOC/SOC)/%
0.5 0.6 0.7 0.8 0.9 1.0

"E"Aa

HERE Soil depth/cm

30F

+

2016

40t

-©-CT-

2 FREAELFEFEDOCSOCHESRE
Figure 2 The DOC/SOC ratio in soil profile under

- CT+

different treatment



ZEHEH 45 RORFS I 4% P 00 - VR P A BL i BB A SR 2 1571

)2 13 DOC/SOC I H 43 % &t CT-Ab 3 h 0.6%+
0.03%, 55 20~30 em 1 2 22 5 A B, CT+4b 3 h
0.7%=+0.04%, 5 20~30 cm + /2 22 5 .2 (P<0.05) , i
PERT UL, B 3R B3I, DOC 443 e e vy o
CT+ib P E + 3 DOC/SOC B 1 4> & b i T CT-
AbFR, CT-AbPE 4 HEA) 7 Y [ UZ 0.6%~0.7% , CT+4b
P A3 0.7%~0.8% ., AbHRIA] () 43 B 22 HBEE
- g R B I T B T 4 /)N L ZE 0~10.10~20 em 1 20~
30 em 3442, CT+A1 CT-P 4~ 4k P Y + 3% DOC/
SOC H 4 o B 22 5+ B 3% (P<0.05) , 1 30~40 em + 2
o PSR BRI 22 SR B 2 3 a IR Sh L
P—3, L RS AT R B3 T 4 DOC 7E SoC
HRBIT (0 LA L 30 T 2 M 50 7 it 2 3B R B 1
TS -
2.3 AREI4AME I DOC AR PR MR
X DOC ST T /M s 4 A B, CT-5
CT+ W A~ &b B+ 38 DOC 5 W 1) 25 S0 35 Hh B A
200~210 nm &b , 38 25 % Fb 28 ARG AR AT, A Sy e
Wy A I X J8 , BV DOC 23 7454 & # CO-NH
BREA . W3R LIE H, CT-H1 CT+H A~ 4b # ) +
HE DOC I RAE 210 nm A0 1 W2 5 BE (R34 Fifi - S8 R B 1)
OB R R, 3 AR L A — 3, 2014—2016 4F,
0~10 cm 1 )2 1- 48 DOC %5 ¥ 19 Asion (5 CT - 420 3 Ky
2.3+0.2, CT+Ab B K 3.6+0.2; 10~20 em + )2 +3E Y

27.7%+2.6% , CT+REFH T B BE R 25.9%+1.2% , 1
+ )2 Z A & 8% 2% 57 (P<0.05) ;20~30 cm + )2 +
HE DOC Y Asionn B 5 10~20cm + /240 HL I G 1 35 25 5
(P>0.05) ;30~40 cm +)2 13 DOC [ Azion (H CT-AEF
H1.240.1, CT+AEFHH 1.5+0.1, 5 20~30 em 1+ ZAH
2R3 8 E K- (P<0.05) , B i -3 DOC HH iy
JRe S o e B A - J2 A IR i 2 KA

CT+AL 5 F CT-Ab P, 0 Fifi 5 4 308 B A9 38 hin , 4k
P[] Y 22 8 2 87 0k/ , 7£ 0~10, 10~20 cm Al 20~30
em 3 JZ - HE P ALBEA) Y 22 B 2 (P<0.05) , £
30~40 cm 1 )2 T3 RN EE 3 a I IXE 25 R
F— 2, U RS FE A HBE 0 T A 448 DOC 4
Sy RS T i B AT R R 3, FE AR
FALLE R
2.4 AEAMETIESIE DOCHKPEEREM RN
254 nm 5 280 nm I KA ) I (L RE A 4T 1
Bt DOC 431 05 B AL A WAL HE HA AR C=C 45

AZ\(J |||||
0 1 2 3 4
0 T
= Aa
= 1or
£
£ 20F
#
B 30t
_H
2014
4ol
AZIO |||||
0 1 2 3 4
0 T
HEH Aa
g P
= 10
oy
=
£ 20f
o
%
B 30k
=
-
2015
40t
AZIO |||||
0 1 2 3 4
0 T
- Aa
g P
= 101 -
_qg“ 'TE'—’G Ba
Z 20t S
2 Bh W Ba
= 30t ~
H /
Ca @ HH Ca 2016
40t

-©-CT-
B3 AEALE T IEFE DOCIE R LY R R EE

Figure 3 Absorbance values of amines in DOC of soil profile

-&-CT+

under different treatments
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Figure 4 Absorbance of aromatic substances in DOC of

soil profile under different treatments
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Figure 5 Absorbance values of molecular mass in DOC of soil
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profile under different treatments
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Table 3 Correlation between the amount of crop residues and
DOC content, the Az10um ; A2sonn , A2/A3 in different layer soil

+1-J2 Soil layer i [ Ttem AHOC R B
0~10 ¢cm DOC 4 DOC content 0.98%
Astom 0.99%
Assomn 0.99%
AadAs -0.97%*
10~20 cm DOC 5 DOC content 0.5%
Astom 0.74%
Assomn -0.92%
AsJA, 0.93*
20~30 ¢cm DOC % 1 DOC content -0.35
Asionm -0.9%
Assom [
AsJA, -0.85
30~40 cm DOC % DOC content -0.26
Asiom -0.17
Assomn 0.66
AsJAs -0.78

L = #3RRAE 0.01 K B R FARSE , *3RIRTE 0.05 /K-F b 2 35 AR
P

Note: ** indicates a significant correlation at the level of 0.01, *
indicates a significant correlation at the level of 0.05.
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Figure 6 The regression equation of soil DOC content with

the value of A210um,A2s0um and A2/As
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