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Abstract

position of soil combined humus.Soil humus was extracted adopted grouping method of different humus combined forms modified by XiongYi-Fu

(1.College of Resources and Environment, Jilin Agricultural University , Changchun, Jilin
Micro-plot experiments were conducted to study the effects of four maize and wheat straw returning methods on the content and com-

Jiping ,then the organic carbon content,humic acid content( HA) and fulvic acid content( FA) of soil humus were determined respectively.The
results showed that the different ways of returning straw to the soil had significant effects on soil total organic carbon,loose joints and joint hu-
mus.Among them, the content of total organic carbon and HA and FA ,loosely-combined humus and unitedly-combined humus HA and FA were
the highest in straw mulching and returning treatment ;and the total organic carbon content ,FA content and HA content with loose state and
bound state were the lowest in straw depth treatment,and the difference was significant. The content of carbon and HA in stable and compact
humus was the highest in mixed mulching and returning treatment, but the difference was not significant. Different ways of corn and wheat straw
returning to the field resulted in different humus forms and contents. When the straw is returned to the field within one year,the best way is to

mix mulching of smashed straw and soil.

Key words

THATHUTTRAE 1 L i PR P A T R AR
AT M T RS Y A LR Bh A AR LR A B
SRR TET5 15 , e - AT AL IEATL AN A= At 58 1
B BT AT AU A SR, % -4y i A
JBt | R HEFR O3 0 A IR A 25 R ST R E M AT AR
F o 3 LSRR R kA
TSR TR R AUAT /N AN B A AT AE , 45 R i
HERIB A R S A th T AR RIBA LR 2, 1
SN FRL B 5 T A SRt 22 57, T LB 59570 A
4 BHEE SRR, RS BREE S RS R AS A, Tk
PR JEE LS P A 5 A L T T ol G B S B R A T
FURIAR P RAE D A AR o 4 PRI S8 58 5K
JoE R 5 AN TR AR | LR (R I e R A S e
B RFHE

AWFTEIEN, 1 HEE I F 2RI TAEY G i B, B £
et R R A A SRR T
HERFE BRI i T SRR FF A AR B
T I HUB A i, BT SR R A e 6
TEAFEFHE FXS AL R R E I C AR Z = HET

HETH FF EHAT R B (2018YFD0300203 ;2017YFD0201801)
EERB T Ham(1992—),%, R EFREA, AL L, HFLF B

APIEN, « WA, #A, W, AF RERFMAS R
W T RACHE R

KFESHE 2018-12-25

Straw return ; Humic substance ; Combind forms of humus

FAEBRFE " (R, Ay S RS AT E IR A AL, M
SEIEIAZ B ROR T B — 58 . A, 2B 15 B XK
BSREAT T ARSI B 7 20 - Sk 4 5 0 A o 5 o B A
Wi RIS, LA A B ORAE AT FHAIF 5 2550 S A

1 #MRl55HZ%

L1 GRIE 7RSI TT A , i 3 T
IRE: 125°24'9" 04 43°48"44" W4 /INK IEAT FAL B, B 4%
ANK A 30 em VRIF TR A) G FRE MK Y LARIE
A DRIEASHME . RgE1 4 0B b3 A, Bk
FRE TSR, Ry T B (A% FF B AL, TR ASFFBY AL 10 em
AIBERIT Fk 22 W AT AR B B RS FRIb IR G 5 HIR A 5
R FEAEFFRD 1~2 om IR SRR 5 V5 3 25 75/ X
Ferm, B2 W AT ; AL BE C, W e RS AT A2 IR & 38 |, Ry e
JE T KAE TR AT 0 A 0~20 em B2 52, 4b B D, F K FE
FRRYBEA A T 20 em 2RI T, B HOEAT 3 . /D
KA 2 mx1 m=2 m*, ¥k 10 000 kg/hm® 18 H
BN 2 kg IIFEFE FEFFREN 2 em KN, ANt AT
frf AL, AR ED) -

12 HEHRE KK 2017 4 5 H MM IR, REERHE S 10
Ho BAV/NXR 3 55 0~20 em 14 RIS G A £H48
B, ISR E I RT3 60 B 25

1.3 #H#RENE

131 S54SR PRI 65 B A 4 4 SR F RE R



47 % 18 1 LW

RB ERAEATEE 5 X3t LR IAR LT ESHh 57

B HAAGPBRINT 43Ik 5.00 g % HIEREAA 100 mL 25
L BRIE 0.1 mol/L ) NaOH &7 50 mL, $i$1345), 5
UFEEF A 30 °C Ry TE IR AR N B R, 5 2 R IBUH B0
15 min, E.08 A 3 000 r/min, WA V&R BEIR LS,
BOMAR Y Na,SO, $EHEY 5] J5 i 10 min PR EAT 2
O, B VSRR 250 mLZF B, FRU 0.1 mol/L
i) NaOH 7] 50 mL 4k 5.0, HE BFWR ek, XA
AR EEE 3~5 KBGO RS B OE A F
250 mLA5 A, g AR HR IO SR 0 I R P 45 A S B I 5 Ak
M ELEFINA 0.1 mol/L NaOH 5 0.1 mol/L Na,P,0, HJIE
AVW(pH 2974 13) 50 ml, 30 °C [ 1H IR 4R 90, 4 2 K
O, IR EVE R B RS B A D 1Y) Na, SO, 5] )5
I 10 min FRA B, FVEIREIA 250 mL 250N , 2045
i, BLE EIWOGE, — BT 5 3~5 K, B AR, Had FE Y
PRI EREE SR 5 B0 FRA A 0.1 mol/L NaOH 5
0.1 mol/L Na,P,0, MIR-A W ( pH 2924 13) 50 mL, £
WAL B AR A B A RS AT A 0T 5 SR 235 25 e il o 5
Ao TR EP A MM 7 25 45 A A B BE T A ML 75 ot o
1.3.2 OR[RJBCA 256 B8 S A HLRR P o 45 400 A LR 75
et PAVR DR FH A B R BT AL A, 43 0 W R4S B U 10 mL T
A, A IO = AR IR K I R Y 60 °C
T ZETE I = A5 B 10 mL () 5 3% FRET VA WL,
bRk ZE R 220 °ComFA, Dl A T <1 R A —
THRAARTE GG 1T 5 min, 157 Y8 50 5 A R 7 42k 32 700 0 2 -
.

1.3.3  R[RIZS G B A I SR (HA) e . 25 S0

Bt 50 mL 3 =443 , /i1 0.5 mol/L H,SO, i#FIJ&77 pH % 1.0~
L5 W= MAME T 60 CHEEAAFRN T 1 h, ZRTFHE
2 00, R ARG U R TIE Y 2R A1, H 0.025 mol/L [
H, S0, IXFPEdIR}, BB\ I, 7 LWk, & UiE A
0.05 mol/L NaOH iz 7 ¥t A 50 mL 4 &+, 0.5 mol/L
H,S80, WM pH="7, 288K e, HMAEER 1.3.2,
134 AFZEESEEAE BR(FA) BMNE, &2RNS
HORIUAZITH R H

B IR (FA) = A HlLbx- #1802 (HA)
1.4 FEFITRSH  EIEZ Excel 4bHE , K SPSS 22.0
GETTH A A T IR 0 22 AR S AT, T AR R
Duncan’ s Jrik/ 4T, P<0.05 {3674 B3 24 5, 45 RaRik N F
BIEH+bREZ
2 B#ERE5H
21 BENBMESEREAS £ 1EKY,B AR RS
(40.44 g/kg) ,D IbFH S Gk i B IR (35.32 g/kg) , L AL B fi§
12.67% . AbFR A B BY)SE 5408E C.D Sk 2 7] 22 5
o R B EMKYCH B>ASC>D, SRR (HA ) (5 B
FR(FA) &rf B AR (439008 18.41.22.03 g/kg) A0 HE C
) HA i fefi (15.62 g/kg) |, FLALFE B AR 15.15% ,AbBE A D
Z 2SN AL AL B R 25 5 0 A FE D W FA
FLTHH 3 A0, 1 B ALFRAE 16.11% , JCHH Wi, +
HEISARIRR AN & LR 2 BT i — 25 U B 3R ) A F %
B E A R R A D AP A A PR AR AR S R (HEA
M. H/F s BRIy D>B>A>C,

®1 AREBFEHARN LESEVR AR EERURAS LM

Table 1 Effects of different corn and wheat stalk returning methods on soil total organic carbon,humic acid content,fulvic acid content and humic

acid content/fulvic acid content o/kg

s KA LI L A Bl
Treat | Total organic Humic acid Fulvic acid Humic acid content/

reatmen carbon content( HA) content (FA) fulvic acid content( H/F)
A 38.56+2.24 ab 17.14+0.54 b 21.20+2.41 a 0.81+0.09 be
B 40.44+2.42 a 18.41+£0.42 a 22.03+2.51 a 0.84+0.10 ab
C 36.64+1.14 be 15.62£1.02 ¢ 21.02+1.69 a 0.75+0.10 ¢
D 35.32+2.86 ¢ 16.84+1.08 b 18.48+1.73 b 0.91£0.06 a

TE : [JFA NG TR R R R BEAE 0.05 /K 1285 3%

Note ; Different lowercase letters in the same column stand for significant differences between different treatments at 0.05 level
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Table 2 Effects of different corn and wheat stalk returning methods on humic acid content,fulvic acid content and humic acid content/fulvic acid

content of soil loose humus o/kg
FALESA B 2L R IR
Treatment Loose organic Humic acid Fulvic acid Humic acid content/
reatmen carbon content( HA) content (FA) fulvic acid content( H/F)
A 13.15+£0.68 b 3.59+0.62 a 9.56+0.65 b 0.38+0.08 a
B 14.33£0.48 a 3.99+0.33 a 10.33+0.55 a 0.39+0.04 a
C 11.64+0.79 ¢ 3.61+0.91 a 8.03+0.98 ¢ 0.46+0.15 a
D 12.71£1.02 b 3.34+0.85 a 9.38+0.61 b 0.36+0.10 a

VE : RIS NG FREFOR AR BIAE 0.05 KF 285 3

Note ; Different lowercase letters in the same column stand for significant differences between different treatments at 0.05 level
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Table 3 Effects of different corn and wheat stalk returning methods on humic acid content,fulvic acid content and humic acid content/fulvic acid

content of soil associative humus o/kg

qham RS A YLK HARHIR R HHE L

Treatment Linked organic Humic acid Fulvic acid Humic acid content/

reatmen carbon content( HA) content (FA) fulvic acid content( H/F)

A 2.98+0.53 a 0.59+0.26 ab 2.40+0.55 a 0.26+0.13 a

B 3.16£0.54 a 0.71£0.54 a 2.45+0.86 a 0.49+0.79 a

C 2.30+0.48 b 0.49+0.40 ab 1.81+0.61 a 0.38+0.51 a

D 2.31£0.33 b 0.31+£0.19 b 2.00£0.43 a 0.18+0.14 a

T RPN TR R R BEAE 0.05 /KF 1285 3%

Note ; Different lowercase letters in the same column stand for significant differences between different treatments at 0.05 level
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Tabled Effects of different corn and wheat stalk returning methods on humic acid content, fulvic acid content and humic acid content/fulvic acid

content of soil stable humus o/kg

g Tz A PR R R HE

Treatment Stable organic Humic acid Fulvic acid Humic acid content/

reatmen carbon content( HA) content (FA) fulvic acid content( H/F)

A 8.28+0.52 a 4.56+0.49 a 3.73+0.92 a 1.34+0.57 a

B 8.12+0.58 a 4.80+0.84 a 3.31+0.82 a 1.58+0.64 a

C 8.29+0.40 a 4.07+0.70 a 4.23+0.89 a 1.05+0.45 a

D 8.52+0.58 a 4.46+0.87 a 4.06+0.99 a 1.22+0.56 a

E : RS/ NG FRFOR A RAEBIAE 0.05 KF L2 5 3%

Note ; Different lowercase letters in the same column stand for significant differences between different treatments at 0.05 level

25 BESBERARIFE S48 5A RN fRE
P, FLik B0 22 /0 AR TR AR i, B BRI A
FRoy % O M. £ 5 AW, Ab B D OJE B ik o i IR
(11.79 g/kg) , 52 it die e A AL B B (14.84 g/kg) ML, %
1#11£20.55% . 25 A B Ak 5 1 AR EI/NA B>C>ASD, b3
D 5 H A AbHA 22 53 2, AbEE BB AE A RO & A
(8.90 g/kg) ,AbEf D 5k (7.46 g/kg) , A2 16.18%, %%
SRR AP CBREE FA & fim (6.95 ¢/kg) , i

IR D AbFE(3.04 g/kg) 5t 56.26% , 25 5+ B . Ab3E D
(1) H/F HfE R (3.68 g/kg) | i 3 i T A b B, H/F MK
#)/NA D>B>A>C,

RSB TR A/ B R T S I A G, T T
TRBIIE SRR o 36 S SRR AL NZE T 1 AR I (] R [R5 AT
R R AT BN K AT A AL, K BN D>
B>A>C AbHE C A/ FHAEH AR (0.82 g/kg) , AH LA FAY/ B
HAH R i D ALFE(1.09 o/kg) Ik 24.77% , 22 5 W3



47 % 18 #7 HFUWE FARAEZAREHFERFXNIERAREESHEYH 59

x5 ARAXERFEFEEN LRRESEAERAHR.EERURAE LA IE

Table5 Effects of different corn and wheat stalk returning methods on humic acid content, fulvic acid content and humic acid content/fulvic acid

content of soil tight humus o/kg

SF N N = S e

Ak %;"(n};‘_l‘ fﬁlgz}% Hm'ﬁiﬁ&'d F ?Eﬁ&d Humi " E(Jl * / fa/ %

Treatment 1g| t.y oun umic acl ulvic aci .umlc: acid content, Loose/ tight
organic carbon content( HA) content (FA) fulvic acid content( H/F)

A 14.14+£2.43 a 8.41£1.65 a 5.73£1.95 a 1.70+£0.89 a 0.96+0.19 ab

B 14.84+£2.46 a 8.90+1.37 a 5.93£2.93 a 1.99£1.21 a 0.99+0.19 a

C 14.41£1.72 a 7.46+2.31 a 6.95+2.88 a 1.64+1.65 a 0.82+0.16 b

D 11.79+1.41 b 8.74+1.03 a 3.04+1.35 b 3.68+2.17 b 1.09+0.13 a

T (RPN FREFR AR AL AR 0.05 /K b 225 B3

Note ; Different lowercase letters in the same column stand for significant differences between different treatments at 0.05 level
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