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Effects of Mixed Straw Return on Soil Organic Carbon Fractions and Greenhouse Gas

Emissions
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Abstract: To investigate the carbon sequestration and emission reduction effects of mixed maize-soybean straw in field return,
this study simulated straw return by microcosmic experiment, which used no straw addition as control (CK), and set two types of
mixed straw and maize straw with five straw additions of 0.5, 1, 2, 4 and 10 mg/g, and then the differences in soil organic carbon
(SOC) and its carbon fractions, the rate of SOC mineralization and the emission of greenhouse gases were analyzed and compared.
The results showed that the addition of 0.5, 1, 2 and 4 mg/g of mixed straw and maize straw did not significantly increase the
SOC content, but promoted SOC mineralization and soil CO, emission. The contents of SOC, microbial biomass carbon (MBC),
dissolved organic carbon (DOC) and readily oxidisable organic carbon (ROC) were significantly increased when 10 mg/g of
mixed straw and maize straw were added. Mixed straw treatment significantly reduced the rate of SOC mineralization, cumulative
CO, emissions and global warming potential, while significantly increasing soil MBC content compared to maize straw treatment.
However, N,O emission rates were extremely low throughout the incubation period, with no significant differences among
different treatments. In conclusion, the addition of 10 mg/g of mixed straw not only significantly promoted soil carbon
sequestration, but also effectively reduced greenhouse gas emissions, which is crucial for improving the sustainability of
agricultural production.

Key words: Mixed straw; Straw return; Organic carbon and its fractions; Greenhouse gases
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PR 25 38 T B[] () S, R T A L 34 T b 2 34
T geAh, FEFFAH ATRESIAR H CO, RIHERL,
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1.7 2 1). FEFFFRASREINE 1 PR, AR
FEA/NXBEHLI 10 4> 10 em BREY AL, EERIEAE
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Table I Nutrient contents of test straws

PR TS A w #p C/N
(g/kg) (g/kg) (g/kg) (g/ke)

403.20 16.20 1.79 30.94 24.88
439.20 16.30 1.68 7.08 26.94

PLRAFSFF

KREFERT
ERFERT

1.2 Rt

BRI LIRS A AL EE R X IR (CK), 1 E E K-
KGR G FEFF O A F KRS FF (M) RS A 258 (5
FhFEFFIA HEALFE 0.5, 1. 2. 4. 10 mg/g(11~15,
MI~MS5), 33t 11 ASAbEE, FEA4bPE 3 AEE ., R
Bemt, FREL 30 g FUAbHAT ) AR S AR (RS FFIR A
¥15], BT 100 mL 705 €A BB s I mZEis
IKVE Y 35 K % T K Y 60%, Belffifi (8
FRBEERL M S, ARG -4/ e 25 °C
FAF T R R SR 28 d B IR ], 2 R A SUARRE A
T JA e BRI A SR R 1 R K 43
1.3 HARESNE
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Fig. 1 Soil organic carbon contents under different treatments R d
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Fig. 2 Soil organic carbon mineralization rates under different
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Fig. 3 Contents of soil active organic carbon fractions under different treatments
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PG 13 MBC & 2 1 3 5 T FOKFEFFAL B, 3 A
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Fig. 4 CO, and N,O emission rates under different treatments
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Table 2 Cumulative greenhouse gas emissions and global warming potentials under different treatments

isi CO, HFHEI & (mg/kg) N,O EBHE AL (ng/kg) A BRI IR T (mg/kg)
CK 212.66+13.46f 53.90+1.66a 228.72:+13.76f
11 315.69+9.18e 62.06+3.08a 334.18+9.27¢
2 385.48+6.51d 50.28+2.94a 400.47+5.85d
13 566.66£9.14c 65.09+11.01a 586.05+11.46¢
14 926.63+24.29b 60.41£11.27a 944.63+20.99b
15 1 810.40+29.93a 71.98+9.41a 1 831.85+32.30a
CK 212.66+13.46f 53.90+1.66a 288.72+13.76f
M1 293.79+13.09¢ 48.29+2.36a 308.18+13.52¢
M2 436.67+30.09d 50.40+1.09a 451.69+30.00d
M3 616.47+17.00b 50.82+3.10a 631.62+16.26¢
M4 973.62+26.06b 55.19+7.95a 990.06+28.43b
M5 2 140.41£13.43a" 55.70+2.71a 2157.01£12.78a"
Jr 20T FEFFZEEL(S) P<0.001 P<0.05 P<0.001
FEFF R It (A) P<0.001 P>0.05 P<0.001
SxA P<0.001 P>0.05 P<0.001

e RPAFENEG FRFRIR ] — R R T A FIRAT A i 4 BE 2 8] 25 5 .35 (P<0.05); * ** 435 37 [A] — RS FFES Ak T A [l 4

FFH 2 8] 2% R AE P<0.05, P<0.01 /K3,

10 mg/g BFik E i 2 7K (P<0.001), FE AT RINT - 1
N,O S HER A W52 0 (P<0.05), SAT, FEAFER N
HRI A S EAE T R HE N,O AR R ¥ 0 5 5
M (P>0.05), FEFRSFFASINEL N 0.5 mg/g B, IRGFEFT
AEFR(T1) Y 145 NLO S FRHE &= 3 & T FOKRFS FRAL
FEM1), HARAbHRITC 3525 5 o FEAFRM | RS AP
T e K H A8 AR R 4 Bk 49 R v A B R
(P<0.001), 4= BRIG IR S 28 4k F 2T 13 CO,
SRR . 50T HRAH EL, A BRI IR IS SRS AT 0
P BE I 2 B O, FORFE FTAb B ) A BRI TRl s
I s IR AR A AL, FERS AR N 10 mg/g B,
G BRI RV S K L R ORFS AT AL P = T IR AR
FFALFH(P<0.001).

3 g

FEFFA R 4R B AR SOC S =i E S, 4k
1M SOC [E773Z F 2R ZE BsZm, 48258 | it
W RFEzmt ] . RS FEER RS RO N AR Y A
25T R IATEF A AR F 1 SOC &P, Sk
ARWFFE R, 0.5, 1. 2. 4 mg/g FEFFR B H
$Em SOC i, MYFEFFASINEIAE] 10 mg/g I,
SOC # i Z (K 1), X W SOC By I 5F5FF
I IIM S, (AMEENE, EARRBANET,
RAFEF AT KFEATXT SOC FERFME B HE
S, RIAFEFFZEAINT SOC &I ME/N, Hfrid

FH ) 32 224 AL 238 S 3R W A i RS T, 15 i SOC
Pl BAWR RN, R AR B R 1 b
T WX ik JEC ) ) R 8036, DA 81 4 A BB 17
S SRR, fhn, skebr RS, D E AR
i AT RES SR - A HLR MO R, 33k SOC [
FEUEES s T4 AMEm A LA SOC FaEm
30% B, -3 ML AY IR S T A R AR A
AT 10 mg/g WREFFASINE T, POARISHURS FTAi
A di AT SOC Fi iy 40% Fi 39%, X A] gl
I BEAS EIEAALR R R, {2 iE T SOC M REIFE .

SOC 38 5 Bl 4] 43 hy I 14 e F2E 1 R o ok J2E 79 348
4% MBC., DOC., ROC F1 POC #iA M2 1% A Mok
414y, J& SOC ALY FIFEHR, 1T MAOC Bk 2
FEAMURALY T T s A HLBR 4L 40 X4
ST B RN PR A0 L0 P PR 2 oy v B s | RS AT
FH AT ARG AR B i (HOR A4 4 22 1AL LA — 2 Y
25U S AR SRS AT A H S A ML A 43 s R |
Tl (%) ] ) A A S B2 0 R AR sl 28 WD AH O . 7
AWFFE T, IRAFEFFACHLE &5 T MBC &, i
FORFEFFALHAFI B2, JoHIEAE 10 mg/g
FSFRA IR T, IRAFEFFALEER MBC & & 8%
FEKRFEFFAEBE(E 3A). XA REE IR A FEFFH
IR 5 A A AN [) T B — 1) FORAEFT, 1l Beid o
) A50R TN T A HL A o e i, DT Ol 38R E )
PR T HE 2w AR, SE LS TR Y AR Y R
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RS, M2 R, FORFSFE A AR A L AiE
A3 ik SR T g BRI 1 G A A G AR R AR
P i IR AR S ToRAEFE, 4 me/g A
10 mg/g BYFREFFEINEY BE T -5 DOC #1
ROC K% (& 3B A1 3C). i 2 BIFRSFFI4 H 1o H:
SYFR A AR P B, $2 T DOC il
ROC &, RUERFFIRALR LM B2 5, (HF;
FFAAS N X 3K P A AL o3 i 1 i BAT B EH .

POC #il MAOC #& SOC MyEEH W, S5+
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