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Effect of different ways of corn stover application to soil on composition and structural characteristics of or—
ganic carbon in black soil

DONG Shan—shan, DOU Sen”

(College of Resources and Environment, Jilin Agricultural University, Changchun 130118, China)

Abstract : The practice of corn stover application to soil is an important measure to improve soil fertility and increases soil organic matter.
However, the influence of different ways of corn stover application on humus composition and humic acid structural characteristics in soil is
not well understood. The black soil of micro area corn field at the Jilin Agricultural University was taken as the research object, and three
treatments were set as follows : CK(No corn stover incorporated ), C1(corn stover incorporated to shallow layer ), C2(corn stover deep incor—
poration ). Fulvic acid(FA ), humic acid(HA ) and humin(HM ) were extracted by the modified humus component method, and purified HA
was prepared by IHSS method, and to measure its structural properties of element composition, infrared spectroscopy and differential thermal
property. As the results show:Corn stover application to soil improved the organic carbon contents of soil humic components significantly,

PQ values of soil humus( the radio of HA proportion in ex—tractable humus ) increased significantly. compared with CK, the C1 treatment of

SOC, HA, FA and HM in the surface s0il(0~20 cm) significantly increased by 21.8%, 27.3%, 11.5% and 30% respectively, The C2 treat—
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ment of SOC, HA, FA and HM in the subsurface so0il(20~40 cm) significantly increased by 26.3%, 32%, 13.4% and 31.9% respectively. It

was found that C1 and C2 treatments could reduce the condensation degree, oxidation degree and thermal stability of HAs, increase the con—
tent of aromatic—C and aliphatic chain hydrocarbon, and make HA simpler in structure. These changes were representative in surface soil for
the HA of C1 treatment, compared with CK, the (0+S)/C ratio decreased by 11.3%, the aliphatic—C/aromatic—C ratio(2920/1620) increased
obviously by 23.4%. On the other hand, for the HA of C2 treatment, above changes mainly appeared in subsurface soil, the (0+S )/C ratio
was 9.1% lower than CK, the aliphatic—C/aromatic—C ratio(2920/1620) significantly increased by 23% compared with CK. It has great sig—

nificance to clarify the mechanism of improving soil fertility and to guide the practice of corn stover application to soil.

Keywords: comn stover; different application ways; soil organic C composition; structural characteristics

AT WA R - SRR PR A A AR A3, o
Yy BE AR PR O HEAE A, SR ¢ 9 T 0 - T
FREL R R W T AR bR , LA BS540 A8 Ak E 3 i+
SV 5T I T (el S UE B R AT A R SR 1
S8 [ B AAR FH L2 AR (COL) Wl HE A 7 B8 T AT A FG
FER It , e A R R r Ak vk R A HE
IKERIERE ST, 38 £ A ML & A EY e X
SRR IR I T S Al A F R 2,

H X FREFFE H BT 24 b RS FF 3
5 R it Xt - R 5 RO A A T VR A WL
S TR FFURIA NS - - 4 5 5 o 2 R AR 25 4
52", Hammerbeck S&“HIRX 21 EPIRFFE ] R AT
TS5 Re P A R AR e M, i - i BRI 3
BSLRE , Spaccini ZEONT UG FR BH , REFT it LR AT
55 AR = E AR UE M . Giacomini SFTHFSY
T FEFFS R4 O 5 A PR T
Yy B EE A R E R LR S XUFR SRR T
Fi SEOBIF Y 2R B, RS AT R 03 O =X 38 A vt
AT B4 J65 B A A P B, ) 4 384 LA | 4 RRN i
PIms R S TRk K, A LI H 3 s R 2 . gk
0 SEOI Y F I AR FE IR KR Bt Ak AR X AN ]
2 A A WL o LA R B T A A o S R Y
BET B BR T 2 T 4595 B3R e LAAh i
WAH HA BB PERE &, W5 & T a5 AR 2%

Jites RS FF 5 AN A MR ECE 3, H5 44
R AN AR, Al A e e R H A FE AR X
S35 N P A8 AL T B [T 2 e b S BLRR 5t N T
DT o - BT B ST 45 A v G AR T e A 38 A A

SEIMHCAER TG, O FH BN 1 3RS S A B
SR IR BT AN ) 75 3k B S A HLR 4
FRAIE I AR AR 22 538 DA IFTE o A S e X RG AT
TG AT LA, WESE T P R LA LR 2L A
FOEEF RN B 22 52, LAY Ohy 8 [ Aok 0 5 HE 418 3t 2
e

S

1.1 ##
111 it 14

TG T FH A 2R B AR R A4 B IR S I 2
B in X 5 FH (2005 4146 ), 3R B A+ A
TR E RS0 AR TE R 8K 1 (Argiudolls ) , Hi 3k
A LR 10,
1.1.2 L FOKFEFE

I I B ORFEFF (R BRIy 2577 )R A
ML R 2EHEEAES T, RN EE 2 5 mm, %K
KRFRMMETTANS A B 338.6 g-kg™, 24 6.87 g-kg,
C/N 47 493,
12 REAH*E

TR 3 P I  RAERE AT K AR AR HEA 75 HLBE
YE(CK) FHEFFEA 0~20 em 5 1R A (C1) F5FF
it A+ 20~40 em(C2), IRE0F 2014 4 10 H A7,
A H 3 12 000 kg -hm2, FEAjif IR & 160 kg -hm2( 1)
7 C/N H25:1), C1ARFE K2 0~20 em HHES
KFEFFANRA TG, BE/NXIE 28I H IRV
C2 fb3H: N THAZH FIETE 50 em, FIEHE 40 cm, ¥
40 cm, T 11 A {51 S AR TE A RIS 7], T JES HR o

&1 il T ENERMR

Table 1 Basic properties of the soil for experiment

R Depth/em  AAHLFT Organic matter/g-kg™ 4% Total N/g-kg™ 4 Total P/g-kg™ SEEER Available K/mg-kg™ pH
0~20 21.22 1.46 0.52 167.2 6.5
20~40 19.84 1.27 0.45 152.1 6.3
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Figure 1 Effect of different ways of corn stover application on

soil organic carbon
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Table 2 Effect of different ways of corn stover application on composition and PQ value of soil humus

TR /em A3 W HA/g kg B LR FA/g kg B HM/g kg PQ /%
0~20 CK 3.49:0.11c 1.99+0.09bc 5.26+0.22d 63.73+0.29bc
cl 4.44x0.09a 2.22+0.09a 6.83+0.12a 66.72£1.09a
c2 4.18£0.16b 2.18+0.05a 6.46+0.10ab 65.70+1.31ab
20~40 CK 3.06+0.08d 1.870.16c 4.64x0.11e 62.11£1.68¢
c1 3.67+0.09¢ 2.07+0.08ab 5.68+0.34c 63.89+0.66hc
c2 4.04£0.07b 2.12+0.04ab 6.13+0.25b 65.58+0.75ab
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Figure 2 Effect of different ways of corn stover application on FTIR

spectra of HA in soil
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Table 3 Effect of different ways of corn stover application on relative contents of the components of soil humus

B fem kg BAHIR HA/% & HLR FA/% B HM/%

0~20 CK 30.43+1.25ab 17.31+0.50ab 45.88+2.47ab

Cl 31.76+0.32a 15.85+0.82b 48.87+0.42a

Cc2 30.68+0.66ab 16.01+0.60b 47.44+0.16ab

20~40 CK 29.84+0.22b 18.22+1.35a 45.23+0.87b

Cl 30.12+1.01ab 17.03+0.75b 46.65+2.66ab

Cc2 31.19+1.07ab 16.36+0.27b 47.23+2.46ab

4 EARFBFEEX LEH HA STTRABBIFNT
Table 4 Effect of different ways of corn stover application on elemental composition of HA in soil
VR fem e HILHR /g kg JEER L

C N H 0+S C/N (0+9)/C H/C
0~20 CK 530.3 35.59 52.04 382.1 17.38 0.540 1.178
C1 552.8 38.42 55.63 3532 16.78 0.479 1.208
C2 543.8 37.38 53.79 365.0 16.97 0.503 1.187
20~40 CK 519.7 35.13 50.42 394.8 17.26 0.570 1.164
C1 527.3 36.55 51.48 384.6 16.83 0.547 1.171
C2 538.0 37.35 53.38 371.3 16.80 0.518 1.191




326

PRIty F365F52H

X 4 REWG SRR B A2 S o XA Ab T HA 2151
T R AT e 18 AT 58 B TR T2 B A AT T 5 s
Toono/l1720 F1 Do/ isao FUARLFH DA S B HA 2548 S8 A0 B2 A
T 5 5 A PR R R 55

5 CK A, C1 F1 C2 4bFR{Y HA 45897 2920,
2850,1620 cm™ Ab A AHXF IR YSCHR BE S AN, 7E 1720 cm™
FA LGS IR A58 FEE RAEAEG , 136 B RS A HH S HA I8 i
SRR A he o TR HG N R EE S m BRIk, 5 CK AL, C1
N C2 A FRRZFNT.R)ZE HA # L/ I 10 FI1 Lon/ 160 HE
ﬁiéj%:]: CK, ;H\:EP Cl 4&}%%‘%}% HA E/‘J [2920/11720 %n
Lo/l HLAEEE CK A ELYE ISR, 43901 135.6%
H1 23.43%;; C2 A TR ZFE N 22 )2 HA 1Y Lo/ I Fi1
Lol HUIEHE CK AR LI INTE 825, 43518 133.3%
F122.92%.
2.4 ERFEFHIEHEXT IE HA #IBE MR

FAEFRE HA BRI R B h & an &l 3 s, HA
FE S 7E I L R 2R B H i (351~360 °C) i #A A1
R (494~521 °CORICR . H iR = B2 S A5 i
REWRAL G 3 i | SR R S A5 R NS A
Yoo A Ak,

XPAN[A AR PR HA A5 fifg ik 2 v e 2 i 47

e RN 6.5 CK AL, C1 Al C2 4 BRER)Z AN
WA Z HA 7P | iR 0 AR B i A AN R R
B, FEFHAHAE HA JRREFNDT &b & & i,
A 42 C1AT C2 AbFEF HA (R38R &/ EUAE Ak
/P /NF CK, Hor . 3R)2 C1 AbBRER CK [%
TRBH S, 43 501K 37.67% .10.25%; W3 2 0] C2 b PRk
CK AR 2., 23510 33.04% .13.29% .,

3 itig

3.1 RAEBEA AR T IEA YRR AR
AT - FEFF I FAT A 1 025 JE e i 24
I HIURR S AR R R AT X %2 A PRk 2
O e BRI, REAT A A TR )= A L
BRE T ARG o RS ATIA T D SRR A 0 A K B0
FRBHE SR AL 1 78 R A, AT 0L e A )
B BB TN AT A AT LT Ak,
BT A IS REAT i A RS2 A LR AR R, RS
FEHtEA L2, AR i SRR SO 3R 2 Z RS FT 3
WA SRR TEEIEAR L, R AT BOE R RS AT IE T
WZRE A T IRRIZIE AT Z | BEA ROk %8 SR oo
AR A A, ) U 1 S S S A AT

£S5 FAREFEEITTE HA § FTIR it = E 05 Mg a 3158 BRI 220

Table 5 Effect of different ways of corn stover application on relative intensity of the main absorption peaks in FTIR spectra of HA in soil
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cl 5.038 1.883 6.514 10.23 1.063 0.677
c2 6.205 2.268 6.119 11.42 1.385 0.742
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Figure 3 Effect of different ways of corn stover application on exothermic heat and mass loss curve of HA in soil
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Table 6 Effect of different ways of corn stover application on exothermic heat and mass loss of HA in soil

e IR SR ARimgg” ST AR
iR =) HRiR =R
0~20 CK 0.288 3 3.732 12.94 209.3 501.9 2.398
Cl 0.579 0 4.670 8.066 255.6 550.1 2.152
C2 0.379 3 4.036 10.64 240.5 548.8 2.282
20~40 CK 0.245 4 3.613 14.72 188.0 488.0 2.596
Cl 0.355 9 4.387 12.33 229.5 537.6 2.342
2 04511 4.447 9.858 246.0 553.7 2.251
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