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Table 1 Variation of elemental composition of fulvic acids (FA) extracted flom soik applied with com plant residues ( overr dry and ash free basis, g kg™ !)

Incubation time

Treatment Elements 0d 30d & d 90d 120 d
C 418.7 426 4a 432 Ta 439. 8a 41.2a

Com stak H 3.9 37 8a 41. 2 43.2a 46.1a
N %.6 29 7a 5. la 34.8a 35.9a

0 520. 8 506 1a 493. (a 482.2a 476. 8a

C 418. 7 420 8a 434 la 438.9a 434. 1a

Com root H 35.9 36 7a 39. & 41.7a 42.9a
N %.6 28 4a 3l la 32.3a 33.6a

0 520. 8 514. 1b 495. (a 487. 1a 489 4b

C 418. 7 410. 8b 413. 1b 410 4b 408 4b

Ck H 3.9 34. 6b 32.7b 30 1b 29 3b

N %.6 26.7b 25.8b 27.% 26 1b

0 520. 8 527 9c¢ 528.4b 532 3b 536. 2¢

1)
of difference (p= 0. 05)

(p< 0.05) Letters following the data in the same column mean significance
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Fig 1 Vanation of element ratios and ash content in FA extraded from soik applied with com plant residues (V ertical bars signify LSD 0. 05)
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Fig 2 IR spectra of FA extracted from the soils under different treatments. (a. 0d, b 30d, ¢ 60d, d. 120d)
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a. Applied with com stalk resdue; b. Applied with com ot residues; c. Without any organic matt ers
3 FA  NaOD "I NMR

Fig 3 'H-NMR spectra of FAs extracted from soils under different treatments in dilute NaOD solution

H H(AlkH) 6=
1.5~ 3.0 .
(RingH) a FA 5=
H ,6=1.90  6~9.0 , H
5= 2.1 H(aH) : H(ArH)
*CH; o CH, H BCH, 6=6.7 6=63 06=81
5= 2.54 *CHs o CH2 6= 67 -OH -OR Ar
*CH 6= 3.4~4.7 H, 6= 6.3 -OH -OR
0 o CH ArH, 6= 8.1 -C00H  aCH
C o H, -COOH -COH COOR ArH
H H ( CarH) 6= 5.0 6= 8.32  NaOFrdl
: 6=4.5~55  (HCOO™) 2
2 FA

Tale2 Dstrbution and danges of different protors in FAs extracted from soils at varous stages

H AlkH H Ring'H H GrH HArH H HCOO - H

Com msidues  Incubation time(d) 6= 0.7~ 1.5 6= 1.5~ 30  6=30~45  6=6 0~ 9.0 6= 8.1~ 8 4 n’
0 11.65 23 % 3. 88 10.23 0.38 70
Com stak 60 13.83 3101 4. 5 8.35 0.22 635
120 12.02 13 17 71. 46 3.35 0.02 467
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Com rot 60 12.84 24 43 54. 91 7. 40 0.43 148
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I)n 6= 1.2~ 16 6=0.6~ 1.2 nis the ratio of the integral value of 6= 1 2~ 1.6 area to the integral

value of 6= 0.6~ 1 2 are
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EFFECTS OF CORN PLANT RESIDUES ON COMPOSITION AND STRUCTURE OF
FULVIC ACIDS IN SOILS

Wu Jinggui Wang Minghui  Jiang Yimei Wu Jiang
(College ¢ Resource and Environment Sciences, JilinAgricltural Unversity, Changchun 130118, China)

Abstract  Spectroscopic measurement ( Fourier transform infrared differential spectroscopy, Carborr 13 nuclear magnetic
resonance spectrametry, Matrix assisted laser desorption/ ionizatior-time of flight mass spectrometry) and elemental analysis were
perfomed of fulvic acids (FA) extraded from soils applied with corn plant residues.The results show that after corn plant
residues were applied into the soil, C,H and N contents increased, O content decreased, and ratios of C/H, O/C and C/ N all de
clined in soil FA. The carboxyl groups and aromatic carbon were camparatively lower, suggesting a low degree of oxidation and a
low aramaticity of FA. Structural changes in soil FA showed a trend of becoming simpler in strudure and smaller in molecule
size. At the same time, amide, alkyl C and O- alkyl C contents increased significantly. Combining capacity of soil FA with inorganic
minerals was gett ing weaker. Carboxylic groups in soil FA were turning from carboxylates into free carboxyls. Polysacdharide conr
ponents in FA also inareased. The changes in composition and structure of FA varied fram treament to treatment.

Key words Corn plant residue; Soil fulvic acid; Camposition and strudure



