2015,34(7):1333-1340 < A 3® OE R FE F R 201547 H

Journal of Agro-Environment Science

s I EARFEF IS E L B R E BRI IE R S50

(FEMAL RIS IR A0, FAR KB 130118)

B SHITE T LN BT TR AR T K32 4504 T 0 E RS FFX 2B 4 R LK R R (52000 F1 2000~250 pm)
TR (250~53 wm ) FURS KR53 (<53 wm) S BLRR (FA)Z5FRFIE RS20 . 2555360 2 B ORI IN FORFEFF) 38, K H
BAK FA 23 THILEOTE EALE RIS Bk 5 T I A RO R 2 . KRS AT NG 4 FA 20 719 C .H.N &8, 0 %
HONFFE,H ¢/H.0/C FC/N FEIR HUAE S 51 HEXT BB T 18.18% . 17.929% 11 19.17% , fei T 2K /P IR A T A4 LU ABLAR T4 18 51.859% , 15
TR 55 T B BRI FUARL U X FE RS IIN T 252.47% , RV R IR FIRLAN R IR FA 431 BIRETRR /35 A BRAFF AL FUAE L BB T 34.86%~
604.35% , 7% B FRFEFF R BINGE 58 FA S F RO IETERE SR, 40 7 B e BO5 M TR IR FORFEFT 48, ANRLRAR A1
LZ 121 A NIE B 3 N TN i e W e i (A B 3 v Ly e R (B 3 N e S a2 NI B 3 N W o e
DS AR  FORFEFE RSN 2A + FA MSSHt FR k.

IR T B AR (AR LT A3 s ST 2 i s SR T

FESES:S153.6  XEIREM:A  XEHS:1672-2043(2015)07-1333-08  doi:10.11654/jaes.2015.07.015

Structural Characteristics of Fulvic Acids from Aggregates of Black Soil Applied with Corn Stalks

GUAN Song, DOU Sen”

(College of Resource and Environmental Science, Jilin Agricultural University, Changchun 130118, China)

Abstract: An incubation experiment was conducted to study the effects of corn stalk additions on the structure characteristics of fulvic acid
(FA) extracted from the whole soil and the macroaggregates(>2000 and 2000~250 m ), microaggregates(250~53 wm) and silt—clay frac—
tions (<53 pm) in black soil by using element analysis, thermogravimetric (TG ) analysis and Fourier transformed infrared (FTIR) spec—
troscopy. Results showed that the degrees of aromaticity, condensation and oxidation were higher in FA from macroaggregates than from mi-
croaggregates and silt—clay fractions in the control soil (no corn stalks added soil ). Addition of corn stalks increased content of carbon, hy—
drogen and nitrogen, but decreased oxygen content in FA from the whole soil. Compared with the control soil, the molar ratios of carbon to
hydrogen(C/H ), oxygen to carbon(O/C ), and carbon to nitrogen(C/N) of FA from corn stalks—treated soil reduced by 18.18%, 17.92%, and
19.17%, respectively, whereas the ratio of aliphatic carbon to aromatic carbon (aliphatic—C/aromatic—C ) increased by 252.47%. The ratio of
mass —lost at high temperature to medium temperature of FA was 51.85% lower in corn stalk treated soil than in the control soil. The
aliphatic—C/aromatic—C ratios in FA from macroaggregates and microaggregates in corn stalk treated soil were 34.86%~604.35% more than
those from the control soil. The aliphaticity of FA in whole soil increased, whereas the degrees of aromaticity, condensation and oxidation all
decreased after corn stalk addition. For aggregate fractions, the degrees of aromaticity and oxidation were higher in FA from macroaggregates
than those from microaggregates and silt—clay fractions after applying corn stalk to soil. Overall, FA from macroaggregates was more aromatic
than that from microaggregates and silt—clay fractions. These results indicate that addition of corn stalks would make the FA structure be—
come simpler in black soil.
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FA 1 C.H.N EEHX A5 T 9.04% .33.61%

1 34.88%,0 S8/ T 10.37%; H ¢/H .0/C F1 C/
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IR LB R T HA A SR A4, 23 T4 18.0790~23.60%
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U O/C BEJR FUAELTT 7, >2000 wm FH 2000~250 pm
KR L 250~53 wm THHATRIA S 10.229%~40.00% ,
Fb<53 wm By -HiRL 4 53 5 22.50%~62.50% (4% 1), %
HE—ERE I, >2000 pm Al 2000~250 pm KA E
K FA BEALE BT 250~53 um T RBIAFI<53 wm
Fy Kk 4y .

22 BXHARGHEERMRESHT

PEIIHT(TCA ), 20~110 CIRIR B BE A 85 7 i
R K A0 R X 5, 260~350 °C HE LB BE A i 4 5
O3 F G5 v A Wy AT R A3 A AR 57 A% R 43 R D7 IR
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Table 1 Element composition of fulvic acid from different aggregates in black soil(oven—dry and ash free basis)

AP Treatment HIZRIK Aggregate/um  Clg kg™ H/g kg N/g kg™ 0/g kg C/IN C/H o/C
XiF H# Control 42+ Whole soil 389.16 36.83 26.46 547.55 17.16 0.88 1.06
>2000 355.23 26.79 20.78 597.20 19.94 1.10 1.26

2000~250 386.81 31.58 23.47 558.14 19.23 1.02 1.08

250~53 42438 38.93 28.45 508.24 17.40 0.91 0.90

<53 446.88 46.74 32.52 473.86 16.03 0.80 0.80

FOKFEFF 4=+ Whole soil 424.33 49.21 35.69 490.77 13.87 0.72 0.87
Com stalk >2000 367.32 34.28 24.44 573.96 17.53 0.89 1.17
2000~250 432.17 43.44 31.58 557.66 15.97 0.83 0.97

250~53 42825 41.56 29.65 500.54 16.85 0.86 0.88

<53 461.13 56.83 38.14 443.90 14.11 0.68 0.72
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Figure 1 FTIR spectra of fulvic acid from different aggregates in

black soil under control(a) and corn stalk(h) treatments

®2 RIEARGHEEROAES

Table 2 Thermogravimetric analysis of fulvic acid from different aggregates in black soil

psil [EIE 3N R Mass-loss/% =/ Ratio of mass—lost at high

Treatment Aggregate/pm I Low temperature fiE Medium temperature 1o ik High temperature temperature to medium temperature
payiist 421 Whole soil 7.92 17.02 13.86 0.81
Control >2000 12.33 41.66 23.7 0.57
2000~250 6.45 40.82 1631 0.40
250~53 6.67 35.08 16.11 0.46
<53 11.14 30.47 13.97 0.46
FKRFEFF A1 Whole soil 4.01 29.55 11.38 0.39
Com stalk 2000 571 217 20,61 0.95
2000~250 5.96 30.94 22.48 0.73
250~53 — 39.14 19.09 0.49
<53 4.13 31.33 17.31 0.55
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53 wm GLATRIRSN AR 2 AT R K FA 7E 2920 em™
A AW SO SR 12 53 ) s T4 N REL 21.0290~27.99%
FR<53 wm Br—HKikidd o3 4h , Hofth =R FA 1E 1620
em™ AW IS 588 43 551) B X BEIR /N 47.629%~81.78%
2020/ 1620 ¢ Ak L AR 43 71 Le X BE 38 i 34 .86 % ~

604.35%(% 3).

FE NN EOKRFEFEALHL R [RI R 2 AT R K FA 1Y
LTAMEIEA L, KA (52000 pm A1 2000~250 pm)
HFFA 7 1620 em™ AW 5 L A3 1T 3R 44 (250 ~53
pwm) 5 85— KR4 2 (<53 pum) & 26.59% ~46.97%
(El1b, 3 3), AR SRkl 53+ FA 19 2920/
16204541F FU AR L R AT SR 36.179%0~92.28% (3% 3),
FEIAGA R AR S MKl 4L 43w FA B R TR /75 7 ke
1 H A R R A R A

3 iTFig
3.1 FMERBHMNELTREARGT S BB
BESEXENEN

TEICE TR, C/H . O/C BYBEIR HU AR A R AE 85 4
Yy R B AR AR BE IR bR L C/HLLO/C IYBEZR T
{53 B 540 A FE B AR AR B 2 1 Fhvs, 555 B AR HE
FRFEFF AR — RS FitE T2t FA 1Y C.
H.N & (5 0 & &EA s, C/H.0/C Tl C/N [
IR EUAB 53 B0t BRIk (% 1), SRR - v FOR A AT
FE A FA B R A Frssin (A 45 A2 54
R EA T TR FA I TE5 TRk, 5%
IR R —EU), Jindaluang SFOWESERM] €/
N ECAES N A LTS ) 43 i o % T <53 wm K5 —H
WM, HFA B C/H.0/C A1 C/N HEE R HfE
B3 MR F Ak A2 TR, B <53 wm B3 —AkL
AT FA B 40 A 2 B A0 A8 A0 AR B G 1 At 1A 2R
A B R T A A 2R A Galantini %1205
5 5 3 I SOOI Atk sE T H R
HRLH 1) FA J2 DU G B 5 55 )6 58 A0 A2 B A R Ak
B, T E AR SRR R N S R e N SR

#3 BXARGHEERIINSEE EZRKIERIEXTRE (%)

Table 3 Relative intensity of main absorption peaks of FTIR spectra of fulvic acid from different aggregates in black soil(%)

SEFE Treatment IR Aggregate/um 2920 em™ 2850 cm™ 1720 em™ 1620 cm™ 1400 em™ 1230 em™ 1034 em™  2920/1720  2920/1620
it & Control 42+ Whole soil 522 0.31 8.85 3.22 3.43 19.77 52.39 0.59 1.62
>2000 5.02 0.17 11.05 10.87 4.50 18.70 49.69 0.45 0.46
2000~250 5.90 0.19 12.52 4.86 2.00 24.06 50.48 0.47 1.21
250~53 7.60 0.00 4.05 1.83 3.84 25.65 57.03 1.87 4.16
<53 6.18 0.00 6.17 0.51 2.94 18.44 65.76 1.00 12.11
FKFEFF Corn stalk 4>+ Whole soil 5.82 0.21 17.16 1.02 4.45 26.54 42.60 0.34 5.71
>2000 6.42 0.24 25.63 1.98 3.16 23.95 38.60 0.25 3.24
2000~250 7.14 0.00 21.19 1.73 1.94 25.89 42.11 0.34 4.12
250~53 5.87 0.25 2227 1.05 6.77 26.32 37.47 0.26 5.61
<53 7.91 0.71 21.74 127 4.68 24.87 38.84 0.36 6.23
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FE U FOKRFEFF S I3 I 1 >2000 wm F1 2000~250
wm KARAKE <53 wm By AR 4150 FA RIBR I ik
T o XGRS AN PR A R AT A AL )
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