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Abstract: An incubation experiment was carried out to reveal decomposition characteristics of straw of maize and wheat
and their effects on soil carbon and nitrogen contents. The experiment was lasted in dynamic microcosms for 32 days at
30°C with 8 treatments combined with 2 moisture levels, namely, relative water content of 60% (M) and 80% (Mg,) ,
and 4 straw levels, namely, maize straw addition, wheat straw addition, mixed addition and no addition. The results
show that,1) there is a strong influence of soil water content on the decomposition of the both crop straw in soils, and the
rate of CO, evolution at RCW 60% is lower than that at RCW 80% throughout the incubation period. Moreover, the
ratios of CO, —C derived from straw to the total released C from straw are 40.1% and 51.5% under the Mgy, and Mg,
treatments, respectively, and the increases of SOC content are 2.24 and 1.43 g/kg for the two treatments. 2) The rate
of CO, -C evolution from maize straw decomposition is consistently higher than that from wheat straw. In the treatments

where maize straw are added, the cumulative amount of CO, —C evolution and net SOC increase are 408 .35 mg/pot and
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2.12 g/kg, and those for wheat straw additions are 378.94 mg/pot and 1.56 g/kg. When the two types of straw are

mixed with soil, the two values range between those of solely additions. 3) Compared to no straw addition at the end of

32 d incubation, the contents of SOC, microbial biomass C, total N and microbial biomass N in the straw addition treat-

ments are significantly increased, and they are almost ranked in maize straw > maize and wheat straw > wheat straw.

Therefore, it is more easily to transform the straw carbon into inorganic C (CO,) than into SOC under high water condi-

tion, and maize straw decomposition is easier than that of wheat straw. In conclusion, the high contribution of straw re-

turning to soil can be regarded as a supplement to soil carbon pool and nutritious elements including N, and microbe, and

thus soil quality is improved.
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Fig.1 CO,-C emission from straw decomposition under different conditions
[# (Note) : WS—/NEFEFT Wheat straw; MS— F KFEFF Maize straw; WM—/NEFE TS EXKFEFFIE & Wheat straw + Maize straw; NS—IEFEFFITA No straw. |

x1 FRAFEGETRFEBIESD CO,-C B R AR E (mg/pot)

Table 1 Cumulative CO,-C evolution amounts from straw decomposition under different conditions

wE FEFT A28 Staw type ¥HE
Moisture WS MS WM NS Average
Mgo 357.07+14.06 b 397.96 £ 12.23 a 400.11+3.78 a 124.68+0.78 d 319.96 B
Mg, 400.81+6.13 a 418.75+10.78 a 409.63+7.20 a 156.27 £5.56 ¢ 346.37 A
Y{E Average 378.94 B 408.35 A 404.87 A 140.48 C

# (Note) : WS—/PEFFT Wheat straw; MS—EKFEFF Maize straw; WM—/NEFEFF S5 EXKFEFFIE B Wheat straw + Maize straw; NS—ILHEFFIN
A No straw. AFALIE 2 B WA 5% KT THT, AREE FEFHEE) AL ELBE 1%KF T FHFT The multiple comparisons of different
treatments are conducted under the levels of 5% , and the multiple comparisons among various levels (average) of moisture and straw supply are conducted under

the levels of 1% .
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2.2 FRKGTHFERYTRBRAZMm
REKGEZMT &5 32 d WiEF, L RAE DK
AL AR 5 BBV YR FF AR B A A1 AR
W, TR RI/NE ERFEFRE _F RGN,
REE R A ALK, P M E KRBT MR R
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Table 2 Soil organic carbon content under different conditions

wE FEFT A28 Staw type ¥HE
Moisture WS MS WM NS Average
Mgo 15.17 £ 0.50 abe 15.99+0.62 a 15.62+0.52 ab 13.41+0.40d 15.05 A
Mg, 14.14 + 0.20 bed 14.81 £ 0.51 abed  14.96+ 0.35 abc 13.79+0.37 cd 14.43 A
Y{E Average 14.65 AB 15.40 A 15.29 A 13.60 B

7 (Note) ;: WS—/PEFEFF Wheat straw; MS— E KFEFF Maize sttaw; WM—/NEFEFTF 5 £ K FEFFIE S Wheat straw + Maize straw; NS—IGH5FFhn
A No straw. AR AL B £ B BT 5% K F T HAT, ARIEE FEFMHECHE) ML EHEFE 1% KF T # 417 The multiple comparisons of different

treatments are conducted under the levels of 5% , and the multiple comparisons among various levels (average) of moisture and straw supply are conducted under

the levels of 1% .
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Table 3 Effects of straw decomposition on soil organic matter

content under different conditions

B FEFF A2 Straw type B
Moisture WS MS WM Avg.
Mgo 1.76 sbc  2.58a  2.20ab 2.18 A
Mg, 0.35 ¢ 1.02be 1.17abc 0.85B
¥ifE Avg.  1.05A 1.80 A 1.69 A

& (Note): WS—/NEFE FF Wheat straw; MS—E K # FF Maize
straw; WM—/NEFEFT S EKFE TR A Wheat straw + Maize straw.
AT E 5 E W 5%KF T HAT, AREE BFHROE)E
LEHEAE 1% KFET #HAT The multiple comparisons of different treat-
ments are conducted under the levels of 5% , and the multiple comparisons a-
mong various levels (average) of moisture and straw supply are conducted un-

der the levels of 1% .

R4 FRAFETHAERLIEDREWEBRL R (mg/kg)

Table 4 Effects of straw decomposition on soil microbial biomass C under different conditions

2 E FEFFRP2E Straw type HE
Moisture WS MS WM NS Average
Mg, 309.60+5.66 b 315.90+1.61 b 181.25+12.74 d 130.45+11.91d 234.30 B
Mg, 361.26 + 40.84 ab 241.76 +24. 11 ¢ 384.29+31.27 a 128.93 +£10.86 d 279.06 A
Y{E Average 335.43 A 278.83 B 282.77 AB 129.69 C

H (Note) : WS—/NEFEFF Wheat straw; MS—E KFEFF Maize straw; WM—/PEFHFTFES EKFBEFFE H Wheat straw + Maize straw; NS—ILHEFFiN

A No straw. AFALIEE 2 B WHAE 5% KT T#HAT, AREE FEFHE(E) B L E LB 1%KF T #4T The multiple comparisons of different
treatments are conducted under the levels of 5% , and the multiple comparisons among various levels (average) of moisture and straw supply are conducted under

the levels of 1% .
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Fig.2 Proportion of CO,—-C and organic C in straw derived C under different conditions
[1F (Note) : WS—/NEFEFF Wheat straw; MS— E K FEFF Maize straw; WM—/NEFEFF5 EXKFEFFIE S Wheat straw + Maize straw. |

x5 FRAFHETLEFLEESE(g/ke)
Table 5 Soil total nitrogen content under different conditions

2 E FEFFRP2E Straw type HE
Moisture WS MS WM NS Average
Mgo 0.70+0.01 ab 0.71+0.01 ab 0.71+0.01 ab 0.67+0.01 ¢ 0.70 A
Mg, 0.71+0.01 a 0.72+0.00 a 0.72+0.00 a 0.69+0.00 be 0.71 A
Y{E Average 0.71 A 0.72 A 0.71 A 0.68 B

H (Note) : WS—/NEFEFF Wheat straw; MS—E KFEFF Maize straw; WM—/NEFEFFS E R FEFFIE S Wheat straw + Maize straw; NS—LAEFF N
A No straw. AFALIE 2 B WA 5% KT THT, AREE FEFHEE) AL ELBE 1%KF T FHFT The multiple comparisons of different

treatments are conducted under the levels of 5% , and the multiple comparisons among various levels (average) of moisture and straw supply are conducted under

the levels of 1% .

FEFF B B IS R )5+ S A LR A A
LB, 3K 6 B, 7E Mo Fl My K3 R GTF,
INEYFREFFREME L b 2 E P340 5148 & 0.035
#10.029 g/kg; M/NE EARFEF X ZH B HHAR
MRS FHAR IR IR 8 0.029,0.034 F10.032 g/kgo

5+ EMAEYREREM, N F KD Z 4R
FRR MY HE m LB B (R 7). 7 MWK
ERET . ERHBFLEN T ERAYERYIBE
F MK EHTERE, ERMEYRBTREER
BEISE, FINNE EREZFERGREFERMEM
T EREDRA LD FERE 62.5%.65.6%
M72.7%,

6 FRAZKHTRAERILETLASTENFIM (k)
Table 6 Effects of straw decomposition on soil total

nitrogen under different conditions

= B FEFF R Straw type #fE
Moisture WS MS WM Avg.
Mg 0.031a 0.036a 76.13+4.96a 0.035 A
Mgo 0.026a 0.032a 80.11+9.06a 0.029 A
¥{E Avg. 0.029 A 0.034 A 78.12 A

& (Note): WS—/NEFE FF Wheat straw; MS—E K # FF Maize
straw; WM—/NERF 5 E KB & Wheat straw + Maize straw ;
NS—REHFMA No straw. AR ALBLA L E LB 5% KV T #HAT,
AR E FEFFf2E (H1E) 028 E LB 1% K F T #4T The multiple
comparisons of different treatments are conducted under the levels of 5% , and
the multiple comparisons among various levels (average) of moisture and straw

supply are conducted under the levels of 1% .
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R7 FAFHETHEFERY LRPREDERSEHHME(ng/ k)

Table 7 Effect of straw decomposition on soil microbial biomass N under different conditions

BE FEFFFHE Straw types bl ]
Moisture WS MS WM NS Avg.
Mg, 68.91+4.25a 74.21+7.87 a 76.13+4.96 a 40.71+£6.36 b 64.99 A
Mg, 78.10+8.98 a 75.67+4.52 a 80.11+£9.06 a 49.78 £4.71 b 70.91 A
Y{E Average 73.51 A 74.94 A 78.12 A 45.25B

H (Note) : WS—/NEFEFF Wheat straw; MS—E KFEFF Maize straw; WM—/NEFEFFS E R FEFFIE S Wheat straw + Maize straw; NS—LAEFF N
A No straw. AFALIEE 2 B WHAE 5% KT T#HAT, AREE FEFHE(E) B L E LB 1%KF T #4T The multiple comparisons of different

treatments are conducted under the levels of 5% , and the multiple comparisons among various levels (average) of moisture and straw supply are conducted under

the levels of 1% .
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