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Characteristic of wheat straw decomposition under
aerobic and anaerobic condition in soil

WANG Jing, CHEN Xi, ZHANG Ya-jie, GAO Hong-jian"

(School of Resources and Environment, Anhui Agricultural University, Hefei 230036, China)

Abstract Net bag method was applied to determine the chemical composition (carbon, nitrogen mineralization, the
residual quantities of cellulose,hemicellulose and lignin) during wheat straw decomposition process under aerobic and
anaerobic condition in soil. Results showed that the residual mass.carbon and nitrogen of wheat straw sharply declined
in the first 3 months, and then slowly decreased from 3 to 12 months incubation period. The decomposition of wheat
residues mineralization could be quantitatively described by the first-order kinetics equation (the determination
coefficient R?>>0.957) . Half-lives (t;,) of wheat straw mass decomposition under aerobic and anaerobic conditions
were 72.8 and 122.0 days,respectively,and the decomposition rate constants (k) of wheat straw mass were 0.022 0
and 0.014 0/d.under aerobic and anaerobic conditions respectively. The decomposition rate constants (k) of straw-C
and straw-N in wheat straw under aerobic conditions were 1.79 and 1. 67 times higher than those under anaerobic
conditions.and the biggest variations were found at the end of the first month. Cellulose, hemicellulose and lignin
residues in wheat straw were gradually increased during the whole incubation period. These results indicated that the
straw decomposition under aerobic condition were higher than that in the anaerobic condition.
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Table 1 Regression models of wheat residual weights and incubation time

kt

y=y ta+e”

AL P Treatments

Yo a k R?
1=, Aerobic condition 36.7 66. 2 0.022 0 0. 957
JK 4, Anaerobic condition 38.6 65.2 0.014 0 0.980

TE o va Fl k288 R R B - HE I 20 F AT 2R B 0T e o8 90 0 5 ek ) L 081 5 e B0 AR B0 3 8 BB R
/INZR WY T IS i 5 ek 020 A 5 40 5K B o D e B L5 o < 24 ¢ TR ST ORI y 1 B

Note: yo.a and b are constants; R? : Determination coefficient; y: Weight percent of initial mass remaining at

time ¢;k: Constant of decomposition rate calculated by the least-squares method; a: Percent of initial

mass of wheat straw to loss;yo : Asymptote value when it is oc.
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Fig. 2 Temporal variation of organic carbon

released from wheat straw
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Table 2 Regression models of carbon released from the wheat straw and the incubation time

Ab P Treatments

C,=C/(1—e ™)

C() k(] R2
X Aerobic condition 2.15 0.015 2 0.996
JR 4 Anaerobic condition 2.31 0.008 5 0.953

HE:Co Fl ko S2WEGR? R PesE R Co KM ZIREFF R B AL it (@) 5 ko - AT AR 2R M /N — 3R 1R A5 14
BT A R 33 K Co < IR YDA T 1 DT RERE A e KA

Note:Cy and ko are constants; R? : Determination coefficient; C, : Organic carbon released from wheat straw

at time ¢; £ : Constant of carbon decomposition rate calculated by the least-squares method; Cy : Carbon

mineralization potentials.
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Table 3 Regression models of carbon released from wheat straw and incubation time

— I WA One-pool

HH BT — 2 R AR Special

AbFE Treatments N, =N, (1—e )

N,=N,(1—e *)+Cut

N, ko R? Na ka C, R?
#-"<. Aerobic Condition 26. 4 0.020 0 0.995 27.3 0.011 0 —0.005 0.993
JR 4. Anaerobic Condition 27.7 0.012 0 0.993 29.6 0.019 0 —0.003 0.995

W — AT N, = No (1—e *) s No Hl ko« % B R? 9058 RA Ne B i 20N 22 F5FF R L A (mg) sk A0 L5 80 No - A
FEWMH T R BT — BRI N, =N, (1—e M) +Cot s Ny Bl ko : 5 WAL 53 090 AL B F0 — G N % C RAREEY

LR Sr B B {2

Note: One-pool model: Ny and k, are constants; R?; Determination coefficient; N, : Nitrogen released at time ¢; K, : Constant of nitrogen

decomposition rate calculated by the least-squares method; Ny : Nitrogen mineralization potentials. Special model: N, : Nitrogen

mineralization potentials of the more stable N pool; &, : Constant of the more stable N decomposition rate; C,: Rate constant of

mineralization of the more stable N pool.
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