+ 1 (Soils), 2026, 58(1): 81-88

DOI: 10.13758/j.cnki.tr.202502010042 CSTR: 32214.14.tr202502010042
T, REMRIZEsk, B4 ME, S5, FORFEFFAEM 4 B A KOG A AL R A2 . -4, 2026, 58(1): 81-88.

EREFEHA L PR E N GIRINBZ I

Fea't, REER', REE, LR RAET, R4z, B8, B R
Tuef, mEE, s’

(1 REBERE R R P T, Mo 211135; 2 PEBEBERERM B2, Mal 2111355 3 RARAFPHb R G G, b
100125; 4 ZHARI KRR SRR, AL 230036)

M OE: IR ORISR REARS FE A ALK ] 0 A5 A U SR T A AU A A R i S, A SCER AL TR+, %

BT ESFEFTI ) 200 ¢ 1HAEEALL); HEESREFTEE N 200 © 14450 ke/hm® ZARLN); +3ESHEFT LA 50 © 1+ EEATH);

50 : 1+450 kg/hm’ ZABHN)RPUAEEE , G500 . O T KAREFT B0 MAR- B Rl 2 ) B3 s, 3552 255 180 X, H M HN

AR FORFE R AR, 1R8] 76.87%; QTERSFFMIREARI R p, FEFFERIER . S5 BB SRRk (AR S, b SRR AH
B A s W A ML S S bR A B A0 55 7 s ) (8 g 3 in , o AN AR B8 5% 180 d IS A ML THE 2 N T 4.34 g/kg.

TEAHRIERUKSE T, S50 R A A 1 FH A FHEAH b, 398 RS F 56 5 S5 RS it 0B it ) 0 RE A B ML & o B4R+ T 13.88% A1

12.19% . 7R+ P SR i 2 %) et SRS FF IO P A 56 5 LU AR SR & A L, HN 5 H AR 5T T 3.33% Fi1 5.58%,

LN 5 LARFRHE R T 12.32% F1 13.79%.

EEA: WL RAFAH; AV HHEEPUR

FESES: S141.4 MHEAARERRD: A

Degradation of Maize Straw in Fluvo-aquic Soil and Its Effect on Accumulation of Organic
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Abstract: To investigate the decomposition dynamics of maize straw, the transformation of straw-derived organic carbon
functional groups, and their effects on soil organic matter and humic acid in fluvo-aquic soil, we conducted an incubation
experiment on soils from the North China Plain. Four treatments were established: 1) a soil-to-straw ratio of 200 : 1 without N
fertilizer (L); 2) 200 : 1 with 450 kg/ hm? of N fertilizer (LN); 3) 50 : 1 without N fertilizer (H); and 4) 50 : 1 with 450 kg/ hm?
of N fertilizer (HN). The results showed that: 1) The amount of maize straw degraded increased progressively over the incubation
period. By day 180, the H and HN treatments showed the highest degradation rate, reaching 76.87%. 2) During straw
decomposition, the relative proportions of carbonyl C, aromatic C, and alkyl C increased, whereas the relative proportion of
O-alkyl C decreased. 3) Soil organic matter content increased with both straw application rate and incubation duration. The
greatest increase occurred under the HN treatment after 180 days, with an increment of 4.34 g/kg. Under the same N level,
compared with low straw addition, increasing straw input enhanced soil organic matter content by 13.88% (without N) and

12.19% (with N). The absolute content of humic acid in the fluvo-aquic soil was strongly influenced by straw application rate.

DA H - 228084 B S5 5 IT KT H (2023n06020056) . [ 5 5 4 5 % 34150 H (2022YFD1500905 Al 2022YFD1500905) 1t [E£}27
e 52 s 1 Sl SRk TR H R R T G AT 55 (XD A28110100) % Bl

* il {5 /E# (czzhang@issas.ac.cn)

EF RIS FWEI(2003—), ¢, WEEHA, B-LorsAd, w5ty mh L3 7. E-mail: wangyaru24@mails.ucas.ac.cn

http://soils.issas.ac.cn



82 +

e %58 %

Compared with the initial soil, humic acid increased by 3.33% and 5.58% under the HN and H treatments, respectively, whereas

the LN and L treatments showed decreases of 12.32% and 13.79%.

Key words: Fluvo-aquic soil; Straw return; Organic carbon; Soil organic matter
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Tablel Basic physicochemical properties of tested soil
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Fig. 1 Dynamics of maize straw degradation rate under different straws
application rates and nitrogen addition levels in fluvo-aquic soil.
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Fig. 2 NMR spectra of maize straw
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Fig. 3 Composition of functional groups (%) in maize straws
characterized by *C CP/MAS NMR
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Fig. 4 Dynamic changes in soil organic matter content under different
straw return rates and nitrogen addition levels in fluvo-aquic soil.
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Fig. 5 Changes of soil humic acid content in fluvo-aquic soil during
straw decomposition
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