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W = FEFFEL (Corn stover deep incorporation, CSDI) T8 AE W RE AR F 30 £ )2
20 ~ 40 emiRAL, FH LA ORSFEAE Be A A0 7R Ak i vl RS R RS G AR SCRA s Aol R 2 B OKGE
PRk b i 56 A it FH 7 FF AR AR IR A A RAEBR 19 £ M P58 40 42, %8 CK . CSDI (2014) . CSDI
(2013 ) FICSDI (2012 ) HaFpibsi, AR KMEAFEF . 20144FEFRFIRE (RIBH14E ) | 20134F
FEFFERIL (BIBHE24E ) | 20124 FEFFERIE (BRIAHE34E ) |, WFGEREFTERIAAS [A) 4 B X D = i 9 ot 2 i
FEH R A5 A RRAE A 52 00 o 38 Ao AR T 2 A R B IR LR ( Fulvie acid, FA) . 8 ( Humic
acid, HA ) A4 E (Humin, HM ) , EPRES P2 (International Humic Substances Society,
THSS ) HEFZ MY )7 B BRHARE b, B U R, ZDAMEIE M AR M E HALE K . 45560 . S5CK
FHLG, FEFFRIE VARG W48 o 1 DI R G A oy A Pl & &, WER)ZE RSO TEW W, R
HLER (SOC) . HA. FAFIHMA HLER & B B3I T23.7% . 30.5% . 27.3%M46.1%, {HPQ{H ( HAZE
AIPREUE Y TR L ) A WA HASALEE RIS & BRI B, RIZFR)Z (0+8) / CHE
IR 14.31 %HI14.68 %, H/CLLAESN MIEM27.74 %H28.86 %, NEIREE RN T & mrm, 4
FRUETERAL, HAZSHB TR ik, BEEF BRI, WKL FSOC, FARHMA MLk & 22 T FE s,
HAf HLBR & 4 DA Es, POMEAL R, HAM G . SR b, BREEWEs, J7atkig
W, HAZSHE TR A4k ULRABE A BRI, FEFFARWIThor i, B FF IR X - 18 6 5 o 20 1l A 454
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XK TEFFERIRAERR s 3 A 2 A WAL 5 25 M ASRAIE
FEISES S151.9 X HkERIRES

KEEDFRF=EE K, RN AE
THHE, ZHGERMMEEE L UG YR,
i ELAR R TS i R e e FAE S R SE . RS AT [T
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HEAEEZ " ERATHR L H £ %

B MR Rt EREE T 5 7 AR MR IR . B
WA SR R BUE SR A L
). AR R R
incorporation, CSDI) #xl ), B AEWRSFFE
WT T RE20 ~ 40 em, FEMEDE T A5 AT 58 B2
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B, RBEIRZEENEH N
[ P Ah 2 0 Ff AR IS HARC T — &R 50 BE ST
Blanco-Canqui FiLal "' WFgE W] . EatELE10
@**ﬂ%m, B RIEOROKEBE T, WK AR 2
, GO0 ~ 5 em T2 B AR AAE G . ThomsenFll
Christensen[ﬂﬁ%%@lﬂ, VE 22 1 84 B4 4 ) H
4t hm*, 8t hm Ml 12 t hm® W& BREFFAH, +
LR SRS B ES 12 %, 21 %30 %. Malhi
A O g oF H R AT S R R R FE A R, KD
FEIE A F) T8 A0 4 3 14926 7 ) AR HILAECR] &L
R WA T BRI, AT A R T A PL
ERZNEM, 5SS HEML, BAE
B G Y . DRI RO AN 5 & ek & i, — 287

U R, R KT

IM%%DE\ﬁﬁ R RN AR PR, oy 4
WA e

AT RS FRAE AR, RS FFURA L T 78 15 Ak
fiti, (FHRREFRR A EAFEST, NiZRHAw T
B L ), AHIFSE 4 E Al 2 LIRS AT TR
Bk, Ju R 88 At o 2E R AR S AL AR IE Y 5
Wi, DA A B o A AP R e R JE] U 4 (L3

LR T

1.1 HREXHER
TR0 5 e H MO K2R [ (43°48'N,

TR AR SRS AT 5 AR R TR LRI R 125°23'E ) , BARUWICHR [9] o ToseAM: il
ARG AR T AP RN L IEHED SRS %L
1 L ERE KRR
Table 1 Basic properties of the soil in the experiment
o TR A HLT A AR R
il Depth pH Organic matter Alkalytic N Available P Readily available K
(em) (gkg™) (mgkg™) (mgkg™") (mgkg™)
oy 0~20 6.57 20.07 79.84 24.12 88.73
Black soil 20 ~ 40 6.46 17.74 72.29 18.36 78.25

1.2 it 493 : 1,

R CK, CSDI (2014) . CSDI (2013)
FMCSDI (2012 ) HL4FpAbEE, 43 5L Kt AT FF
HHBHE . 2014 R FFRIE (RAS14E) | 2013
@ﬁﬂf (VRIBHE24F ) 201 24FFEFFIRIA (IR

H34E) o g TONAEROE BEAT, AN LIS 1
F&'}'ﬁm em. PFIESE40 ecm. R40 em, #im NEIE
SEMERRTE A TR IR TR, T IS v A6 R iy R 28 oK
Z B ZEVAE . FEI L, K0 ~ 20 cm 120 ~ 40 ecm
1) 5y JFRCE . KR RS ) B ORFS AF 3 507l
BEHEW R, WHE K12 000 kg hm™, FfEiE IR
%160 kg hm™>, 420 ~ 40 cm. 0~20 em/liJF¥ +
wEBET, JBRKZE, BRI, RS L4
PR CK AT A [F) I R AR AR o 25 Ah 38 /0 DX T R
78 m®, EHE3WK, MHLHES ., AR EK, S
b 4r 368 (dbmt 4Rk 4 Fh A B A A ) HEAT
TEH WA, 4] REER, 1O RIRIR ., TRIEFS
FFA AL H338.6 g kg™, &R N6.87 gkg™', C/NK

T20154F 10 H REASAEBE)E (0~20 em)
FIME#)Z: (20 ~ 40 em ) T IEIEAT TN AE .
1.3 A%

+HEH LR (Soil organic carbon, SOC) % H
HR R PR M, B AR B HOE . ATR
iR AR 2 A 48— SR B b L (1, U oR
ST, pHRA A

- 98 Fi 5 5 2H R A B S 7I<FHF* Jor 41
B 4R EC " . 2L0.1 mol L' Na,P,0,+0.1
mol L™" NaOHR £ ¥ A 2 U] I\ - 38 v 41 B g
fi# ( Humus extracted, HE ) , 0.5 mol L"'H ,S0,
SrEEIEIE (HE) B EWIHMR (HA) 55 LR
(FA) , F®RAHEER (HM) o K45 EFikER
JFH o TR B e

HAFE 5 S B4t Ak . % T B 6 58 5 oy 2%
( International Humic Substances Society, THSS )

Meremrik 0 BT R RE0.1 mol LT HCIIE
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Z+KEL 2 10, FHO0.1 mol L™ NaOH A Wi i 425 £
HE, FHEHBUKHZ6 mol L' HCIMR 1L EpH=1.074
FIMHA, ZmdlEn . BB, ARG+
Je A B Ak 5 T HARE S

HAZSFI A« HATT R 4R H % [E Elementar
Vario EL T #7043 A AL 5 7E C/H/ N T i
frme, Hfc, H, NTE S = NEME, 0+S
TR R 22 00A 15 HAZLAM G i 56
AVATAR 360f8 HL AR 3 21T SR G35 00 2, R A
KBr/E %k, MHLYE R 4 000 ~ 500 em™, it
OMNICH A X 2L 03 B AT RR AR I R L, E4T 2
TE AT, 0T A ] U B30 R I I g 0 A 06 1 R
TR, RS — 0w A 45 0 BT B T A L RoR
HoWgETR R, 5 HFEENETZSCH STA 250034 43
BrAGHEAT 2238 B, FRECHE S 283 ~ 10 mg, 7
60 ml min ' TR EAM T, LI5S C min '
THEEJE H35CTFE600°C, FHILES H i Proteus
AnalysisBF A5 45 BE i 1 22 SRR ih £, I
W AR, TFRR AR, ST AT .
1.4 KB

FAMicrosoft Office Excel 2013 % %38 vt 17 4b
B, FHSPSS Statistics19.0%F 34T 8 35 M 22 55
Br, DA R | 25 850 BT I H Origin .5
AT AE L,

2 4 R

2.1 FERREFREFERM L 1EEH R0

A A L A PR F i TR, RIZFNE
KESOCHFHEEHM K. CSDI (2014) > CSDI
(2013) > CSDI (2012) > CK, ZRWF.
H5CKHM I, €SDI (2014) . CSDI (2013) #
CSDI (2012) AP RIZSOCHT HIHIM T15.62 % .
12.57 %H18.03 %; W.FJZSOC/HIHEI T23.71 % .
18.95 %H112.24 %, Ut BHFREFFERAA A T2 5 145
AP S, RIE VR )ZS0C BFECR B &
sy BEEFEEK, WAE3E/FS0CH & 5 TCK
HE TR, WRZHRRE A VUK T B
HHR,
2.2 BHRELREERN TIEEERESHEMN

25 Ak B 1 AT 5 o 20 Ay A ALK i SR 2 BT
N, HSCKAL, €SDI (2014) . CSDI (2013)
MCSDI (2012) AP R ZEHAF LA S 555

TOD

-

Lok

Q

2 aCcK

#® OCSDI (2014)

ﬁ st @ CSDI (2013)
@CSDI (2012

® (2012)

.H

0~20 20~40
SBAEGE Sampling depth (cm)
W CKOMRMHFEF, CSDUMFFIRE , SRR AL
ANFEAERR . T NG FEEARFACEF — L2 A F L SOC
TR ERDE (p<0.05) Note: CK represents no-corn stover

incorporated, CSDI represents corn stover deep incorporation,
and the number indicates the year when corn stover was deeply
incorporated. The same below. Different lower-case letters in the

same column mean significant difference at 0.05 level
BT FEAT RIS AN R AF FROXT 1 AT LA 1) 52 )

Fig. 1 Effect of CSDI with different years on soil organic carbon

HIIN23.57 % . 28.21 %AHN132.59 %, W.F)Z5 54
f130.45 % . 39.17 %H44.24 %; FAF LS &
FH Ny RZMITEIZCSDI (2014 ) kb FHBE i
%2, 9I17.23 %H127.39 %, CSDI (2012) AZbFHEmE
RFCK; A FHMA LIRS 2SR CSDI
(2014) > CSDI (2013) > CSDI (2012) > CK.
VLIRS FRURIA A I T LI 5H T4l 4 el , TRIE 14F
X R JE BRGCR T BEEFRRIG K, WRiL34E
JEHAF DR & 2 EFHEH, FAFIHMYS Z MR .
P QA /2 HATE AT $2 HUE 56 9 3 v BT o 1L 4]
S W A LT A AR B SR AR . AER2
ALLEN, M TCK, CSDI (2014) AbFETF 415
PQIERE A ¥, (HARfL A2 ; CSDI (2013) F
CSDI (2012 ) AbFETF FRIZPQIELIN54.26 %433
%59.34 %H63.26 %, WFKZEMNS52.75 %5338 N
258.47 %H63.84 %, FEEFREK, RL3FIE
T HEPQE W] W n B AR {1 3 .
2.3 FEHRELRERFERM T IEHATTRER BTN
AL XTHATT 2R A B, AT LA a7 2R W I 45
FFIE REHRRIE . TSR FE BT LAH / CH (0+S) /
CPEJR W AH Sk RAEH A Gy 1 45 48 46 & B AL B
SRESEITERR U, W/ C LA N R R T A
R BB, 2 3R & 1 R 7 R AL G )
Z M (04S) / CHOfEBE R W 2R /m 58 R b & A
B2 MR KAL & W) IR R 45 3 Sk A L0
TIHEHATTRAM WK, FLABHATC,
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Table 2 Effects of CSDI with different years on composition and PQ value of soil humus

SH R FNPQIE BY 221

Ak W W% HA LR FA W E HM
Treatment Depth (em) (gkg") (gkg") (gkg") POfR (%)

CK 0~20 3.16 £ 0.07¢c 2.67 £0.04b 4.66 +0.11c 54.26 + 0.69¢
CSDI (2014) 3.90 £ 0.24b 3.13+£0.35a 5.97+0.18a 55.53 +4.25hc
CSDI (2013) 4.05 +0.12ab 2.78 + 0.06ab 5.71 £0.13a 59.34 + 1.23ab
CSDI (2012) 4.19+£0.07a 2.43 +0.08¢c 5.21+0.22b 63.26 + 1.11a

CK 20 ~ 40 2.69 £ 0.08¢ 2.41 £ 0.24be 3.86 £0.33d 52.75 +3.23¢
CSDI (2014) 3.51+0.19b 3.07 +0.24a 5.61+0.07a 53.38 +3.14bc
CSDI (2013) 3.74 £ 0.16ab 2.66 +0.21b 5.23+0.07b 58.47 +2.92b
CSDI (2012) 3.88+0.11a 2.19+0.06¢ 4.64£0.17¢ 63.84 = 1.02a

TE e ARG 52 B ] — b J2 A8 [ b 2L J63 5 5T 4 7 22

column mean significant difference at 0.05 level

NAHIGCE & &5 TCK, 0+SILHE & #M/NT
CK, ViR ELMEIEHATRC, NFMHICE MR
KOTCEIEFE, SCKAHIL, CSDI (2014) . CSDI
(2013 ) FICSDI (2012) A3 T RIZFNTFRZHA
) (0+S) / CHAEMIMLFCK, HAcsDl (2014)
TR Z%Z, N14.31 %H14.68 %, CSDI (2012)

% (p<0.05) Note:

Different lower-case letters in the same

TR, N13.31 %HM13.54 %; H / CHAE &
FCK, HACSDI (2014) 8z, }27.74 %
H128.86 %, CSDI (2012) >, #0.30%7F
0.51 %. VLIRS FFIIAAH S HA LA A B A4 AL
TR, WA VRO SRR, i3
IR HAGE G B AL & BT

*3 BHREAREERN LIEHATREMBF N

Table 3 Effect of CSDI with different years on elemental composition of HA in the soil

JGBL ¥ Depth C N H 0+S
Treatment (em) (gkg™) (gkg") (gkg") (gkg") o (o) e e
CK 0~20 511.3 36.69 41.92 410.0 16.26 0.601 0.984
CSDI (2014) 530.8 48.83 55.58 364.8 12.68 0.515 1.257
CSDI (2013) 536.9 43.17 49.85 370.1 14.51 0.517 1.114
CSDI (2012) 541.4 37.84 44.54 376.3 16.69 0.521 0.987
CK 20 ~ 40 508.9 33.75 41.42 415.9 17.59 0.613 0.977
CSDI (2014) 528.7 47.49 55.49 368.3 12.99 0.523 1.259
CSDI (2013) 534.3 41.40 49.25 375.1 15.06 0.527 1.106
CSDI (2012) 538.5 36.75 44.08 380.7 17.09 0.530 0.982

2.4 FEHREAREFER LIEHAL ML IEHIS T

B2 AR A FAEFR T 5 HA M FTIRAS
b BALFEHALY W IR2 920 em™ AR F A X FRIE
BEC-HIF A RSB %, 2 850 em™ At F -CH,-Xt
FREE R C-HAR 45 BB A0, 1 720 em "AbR R R
FC=OF 4 4R sh AT T 620 cm ™ AR E T &

C=CAR G 4% ol A W i 0, 00 I 4% A B HL A 21 40 /13
TERARL, BA A B EH . (A& 4B HAL
— O AR A WO R B A S, LR RS
FFRIE A TR AE BR AT HA 4B BE A1 72 A 5

e T 3 AT HA 32 S W AT U A X 5iR B A R4,
FAC PR )Z N R ZHATE2 920 cm™' | 2 850 em”™
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0~20 cm 1620
2920 1720
2850
CSDI (2012) B
s 2
: g
e S
s CSDI (2013) 5
2 Z
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2 CK =
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CK
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K2 FEFFRIE A [A]4F BT HA I FTIR 1 & 1Y 52
Fig. 2 Effect of CSDI with different years on FTIR spectra of HA in the soil

FL 620 cm™" WS4 %) AF X6 58 B 24 85 FCK, 1 720
em” WSO f) AF DX 58 B /N T CK, 38 B RS FF 68
HA g s e 5 05 B bie & 3 m, RIS =R

HHTFCK, CSDI (2014 ) AbPEFRZEF K ZHAW
2920/ 1 620F12 920 / 1 720 HfH 4% T CK; CSDI
(2012) AbFRFE)Z AT EZHAR2 920 / 1 620 H1H

WHETCK. AR FAERRINS , 4032 920 /1 620
12 920 / 1 720 {EHH KB . CSDI (2014) >
CSDI (2013) > CSDI (2012) . BEEARSFFIRIAT
ST HARI IR R /05 T . ARGt AR BLmmeg hn s B
FAERR K, TRIE34E J5 HAJR I Bk /557 7 Bk A IR
TR EE AR, RRIGEPEDSS, 7 A PEHG TR .

F4 BHREARFERI TIEHARFTIRN i 3 2 IR Wl 8 33 58 7Y #2110

Table 4 Effect of CSDI with different years on relative intensity of the main absorption peaks in the FTIR spectrum of HA in the soil

Qb BERE AAXTTRE Relative intensity (% ) LA Ratio
Treatment Depth (em) 2920 em™ 2 850 cm™ 1720 em™ 1620 cm™ 2920/1 720 2 920/1 620

CK 0~20 5.232 1.253 7.466 9.046 0.701 0.578
CSDI (2014) 8.449 1.779 5.725 13.01 1.476 0.650
CSDI (2013) 7.681 1.739 6.087 14.59 1.262 0.526
CSDI (2012) 6.807 1.499 6.645 15.76 1.024 0.432

CK 20 ~ 40 4.718 1.180 7.292 10.40 0.647 0.454
CSDI (2014) 8.774 1.970 5.327 12.35 1.647 0.710
CSDI (2013) 7.813 1.776 5.936 13.50 1.316 0.579
CSDI (2012) 6.698 1.454 6.386 15.52 1.049 0.431

2.5 TEHREREER TIEHAREE R

XF 25 Ab F A EH A AT AR E RS AT, B3R
THEHAM Z AL (DTA) |, JEAE S 7E TR 2
R A R 7R B R R AR B R AR AL B4k 13
HAMIRFE e (TG ) |, J&HF b B I R /B (] 79 o Bt
A5k, MWHARIDTAM LT LAA W, FE 7 i
P B PR (351 ~375°C ) il i i 4

(498 ~521°C ) o HJBCAACFAE S 4540 A%
3 B e A 4 R 0B 1) 280, o TR A i 5
AT INIRIR LR S AL SR

i AT AR S BT R, RS FF IR A 45 Ak P
RIZHWFRZHALE D w5 AL i G AR F Yy
KFCK, U BREFFIRIE A HA S RE S i 107G L)
R, S TEMPIRERAEY T ELEY
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Fig. 3 Effect of CSDI with different years on DTA curve of HA

0~20 cm 20~40 cm
oh oh
E g
O o}
= =
il il
& CSDI2012) & CSDI (2012)
SDT (2013) (2013)
SDI (2014)
CSDI (2014)
0 100 200 300 400 500 600 0 100 200 300 400 500 600
i J& Temperature (°C) )& Temperature (°C)
El4  FEFFRIE AR R XTHA R TG M 2R 1 52 e
Fig. 4 Effect of CSDI with different years on TG curve of HA
F5 T REAREFERITHARBHRFKLE T
Table 5 Effects of CSDI with different years on exothermic heat and mass loss of HA
J i Exothermic heat i B K H Mass loss
.
. _ gL . . )
R (kJg™) (mgg™) JC T/ A
Ab B Exothermic heat ratio
Depth iR Ratio of high and
Treatment hiEModerate  fEiiHigh  of moderate and high i i High
(em) Moderate moderate mass loss
temperature  temperature temperature temperature
temperature
CK 0~20 0.190 3.591 18.92 190.9 433.7 2.272
CSDI (2014) 0.232 4.244 18.32 240.3 536.3 2.232
CSDI (2013) 0.220 4.637 21.09 220.4 552.5 2.507
CSDI (2012) 0.215 5.093 23.68 214.7 574.9 2.678
CK 20 ~ 40 0.166 3.302 19.94 190.4 419.1 2.201
CSDI (2014) 0.248 4.248 17.14 248.4 531.9 2.141
CSDI (2013) 0.215 4.445 20.64 224.0 542.7 2.423
CSDI (2012) 0.203 4.879 24.06 210.2 577.8 2.749
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Hm. MEFCK, CSDI (2014) AbBE TR HAM &/
Hh G L B /N FCK; CSDT (2013 ) FICSDI
(2012) W& FCK, £ M. CSDI (2012) >
CSDI (2013) > CK . BEHARFIRE14FS, HAK
FOEE T, BEE SR, WE34E T HARR E
P35

3 W B

3 BHREABERS LIEBNRFBERSE

A

AT FEFFGE A AT 4w e Pk
i, X REBPYCORE B, X0l EEEH
FFIE B 7 3o AR R DT LR
FERUEIVE R AW fhor i, 4 T 3 Pl
T, WRIZM T ZHAEMR LG 52, %
BB K PEEAR, AT 8 A 2208 00 8 e A
FTFAHHTEMRZ, Tang "™ FMBrahim "' 25k K
A HIF B 5 - HEE ML & B AR TR, A PR R &
THURAS, AR ) A GE A LR R R
il AR R, AR R R IR
BERAR . X AT BRI A SO BRI, A L
W PR EEER, W RZER T OZREA
BRESE M, A ML AE AW ik o i B b T R
LR

Bty 2 20 IF S 2 MRS R URAE i - 498 1 5 5
B R R, POIERE A K, (HARfL AR
W, LAY AR B BOAE S IR A 1) 3 A 1)
fbo RCHRGEREZAGAE, RS ER
TIEHA . FAFIHM & & 1 0 38, B+ 5%
PQEARfLA 3 . BB AFRRIGK , HAA HLAR & &t
B EAEE, FARIHMS Z Mk, HHEPQE
B, vTREZRE N R, FAFIHM
FEIE AL, B TR AE R K, TR B FA K &
A AR R 0 R B S — 2B 4E A O 5 R
ZRIHA, AT +IEPQIE BTt
3.2 EFERTAEER L1585 8 &M TR

AL

AR FEY : ARG 1F G L SEHAR L
JE .46 AR IR E M R R AL, MR R Y
BRI, HALE K8 T e . Rk ) BF5E
T, FEAF IR AR A A R A RAK T HASE &
ORIV EME TR, Mk . AR

o BkHoM A > U RS R BB FT AL LIRS
R HA TS 464 LR, (LR FF VA6 [
THRIEBER L. A SO A T RE A
RFFHEATERJZ 0T, SR AR, —
Iy WTBCE DB BT, B4 5 1L
PERRI AL R ) HA UL B 5
537 R FE ALK 2 DA
i MR HA SO S R
FERIRHRCAE

BT A BB, - HEH A UL IR 2 JE 2
THEY, BRI, 05 R AR, AR
o TR AR S A AR A R e
R AP IS RO TR M R
0 0L 7 Dl 6 3
Blo AR AT s B I I AE K, 1
SOOI LA O 2 B A 6
S CAE B O HE5) TS 38 23 53
AECO, . H0, 53— A MR B B 6 1
WITAF Tk, RHCHAL HHERT P4 2R, BEIR
SR T, SR FLRLE U 035 AR s
RIS T

4 45 ©

SCKM L, FEFFGIE VAR T 4 598 008 7 I 4% 41
S AL A BEE RN, WAR)E BRI,
HPQIE AL A B35 s HAZEHIAE &1 . A AL F
FaE MERAR, NRREERE RN I5 B bl & B, HAZE
ARl . Bl AE R BN, 34F J5 il FF BRI R0 ok
55, SOC. FAFMIHMA HLAR & it 2 PR, HALG
Pl o 2 BT, PQIEZELE %, HAGSE
AR 2 LTS, BeerEmiss, J5 & itk Mg
SETEIE TR, HAZS K # T2 24k, ULWIHE % 4F PR3
I, R R T 15 5 I 201 ok o5 2 R 285 A R I 11
A E N EC

2 &
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Effect of Corn Stover Deep Incorporation with Different Years on Composition
of Soil Humus and Structural Characteristics of Humic Acid in Black Soil

DONG Shanshan' DOU Sen'" SHAO Manjiao' JIN Yashuang® LI Libo' TAN Cen' LIN Chenming'
(1 College of Resource and Environmental Science, Jilin Agricultural University, Changchun 130118, China )

(2 Agricultural Machinery Management Station of Enyu Town, Yushu City, Jilin Province, Yushu, Jilin 130408, China )

Abstract [ Objective] How to reasonably use of corn stover has become an important topic in the
agricultural regions of China. Corn stover incorporation into the field is the best way in corn stover utilization.
However, the method of corn stover incorporation used to either overcast the corn stover on the surface of
the field like mulching or incorporate the corn stover into the shallow topsoil layer, which would obviously
bring about some problems, like impeding rise of soil temperature, seedling growth, favoring incidence
of insect pests. Corn stover deep incorporation ( CSDI ) refers to burying corn stover deeply into the subsoil
layer and it is believed to be a sustainable utilization model to solve the problem of burning of corn stover and
degradation of soil fertility. But with the days going on, it is not clear that the dynamic change in composition
and structural characteristics of soil humus caused by CSDI. This paper mainly deals with the effect of the corn
stover applied duration on components of soil humus and structural characteristics of humic acid in the soil,
so as to provide some theoretical basis for determining the interval of CSDI. [ Method] A field experiment
was conducted in a mono-cropping corn field of black soil at the Experiment Station of the Jilin Agricultural
University, with four treatments, that is, CK ( No corn stover incorporated ) , CSDI-2014 ( One year after
the corn stover deep incorporation ) , CSDI-2013 ( Two years after the corn stover deep incorporation ) and
CSDI-2012 ( Three years after the corn stover deep incorporation) . Humus, including fulvic acid (FA) ,
humic acid ( HA ) and humin ( HM ) with the modified humus component extraction method for analysis of
composition and then HA was further extracted with the THSS method for analysis of element composition,
infrared spectrum, thermogravimetry, and structure with differential thermal analysis. [Result] Results
show that in Treatment CSDI-2014 significantly increases the content of organic carbon by 23.7%, 30.5%,
27.3% and 46.1% in the soil, HA, FA and HM, respectively, and especially in the subsoil; but it did not
affect PQ much; however, it reduced condensation degree and oxidation degree of the HA significantly and

(0+S) /C ratio by 14.31% and 14.68%, while raising H/C ratio by 27.74% and 28.86% in the topsoil and
subsoil. Moreover, it increased the content of aromatic—C and aliphatic chain hydrocarbon, reduced thermal
stability and made simpler the structure of HA. The effects, however, varied with the time going on, in
Treatment CSDI-2012, organic C decreased in content in the soil, FA and HM, but increased in HA,
while PQ changed significantly; HA displayed an increasing trend in condensation and oxidation degrees and

became lower in aliphaticity, higher in aromaticity, and more complicated in structure. [Conclusion] With
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the days going on, the deep-incorporated corn stover in the soil gets mineralized and decomposed steadily,

weakening its effects on composition of the soil humus and structural characteristics of the humic acid in the

soil.

Key words Years after corn stover deep incorporation; Soil humus composition; Humic acid;

Structural characteristics
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