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Effects of strip composting for corn straw combined with livestock manure on soil active organic carbon

LI Hu, WU Jinggui’, LI Jianming

(College of Resources and Environmental Sciences, Jilin Agricultural University, Changchun 130118, China)

Abstract: To evaluate the effects of applying straw strip in—situ composting in agricultural production, the effects on the distribution of soil
active organic carbon in straw in—situ strip composting in the field combined with the application of different livestock and poultry manures
were determined. The black soils in the agricultural science and technology demonstration park in Fanjiatun, Jilin Province, were used as
experimental objects. Corn stalks were used as the test material to conduct field in—situ composting experiments, where the treatments
under study included conventional straw return to the field (CK), straw strip return (ST), straw strip + pig manure (STP), and straw strip +
chicken manure (STC). Soil organic carbon (SOC), soil microbial biomass carbon (MBC), soil dissolved organic carbon (DOC), and soil
easily oxidizable organic carbon (EOC) were measured. Moreover, the content of each component of activated organic carbon was analyzed,
and the carbon pool management index (CPMI) was calculated. The results showed that the contents of SOC, MBC, DOC, and EOC in the

treatments with strip straw composting were all higher than those of the CK treatment. Among the treatments, the strip straw treatments
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combined with livestock and poultry manure were more effective in increasing the content of active carbon components compared with that

of the CK. Correlation analysis also showed there was a significant positive correlation between SOC, DOC, EOC, and CPMI in the strip—

straw—composted soil, whereas these parameters had a highly significant negative correlation with the oxidation stability coefficient (K. ).

The strip straw composting method of returning straw to the field effectively increased the content of SOC, MBC, DOC, and EOC in the soil.

Chicken manure was more conducive to increasing soil organic carbon content, whereas the treatments with straw combined with livestock

and poultry manure were more effective in increasing the soil active organic carbon content, increasing the CPMI, and reducing K... The

findings of this study reveal that the straw in—situ strip composting method combined with the application of different livestock and poultry

manures has a positive effect on improving the quality of the black soil carbon pool.

Keywords: straw strip composting; livestock manure; active soil organic carbon; soil carbon pool management index
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[X.(43°65' 02" N, 124°98' 60"E) . J& T FE A KB
Z A X, A2 SR 4~5 °C, AR - 34 B R 450~
600 mm, H.70% $EH 7 6.7.8 A 0y ; JLFH ] 125~140
d, A B 2 600~3 000 °C, 4F 7€ & & 1 200~1 600
mm, & SR TR A - SRR R R - B A 119.13
mg - kg™, B 38.04 mg - kg, WAL A 134.27 mg -
ke, AL 27.55 g- kg, pHE 7.08.
1.2 R 5HERRE

ARI UG T 2019 4 4 J1 i 5 ok FHBE AL X 41 1%
Th AR 2 RS AT A0 FH 2 15 15 B 4 A A B R
T334 FH (RIS IR, CK) L E KRS FF 4545 38 H(ST) L E oK
FEAF A7 8 455 26 (STP) | T K S AT 454 146 H +X89 2%
(STC) o IR /NX B HIFL R 40 m*, ZE 58 0.65 m, 22K
5m, B/NXECE 1228, A T 3 i, ]
IR K H  HERVEY Ry E oKk (PRI 698 ) , 4 Fl A
—ZF K, AR VL E B 2k A5 H
FHERYER , & & 20 2 0 F A B HEE HA
6 & 25 H B AR M) (GB/T 25246—2010)
SR, A HL R AP o 2R 1,

R WMBERMER(g kg
Table 1 Basic properties of materials(g-kg™)
ERTEE AR AU

Wkt R

Total nitrogen Total phosphorus Total potassium Organic carbon

Malerial content content content content
FEFF 8.25+0.11 1.18+0.05 11.27+0.07  482.86+2.84
¥FE 20.04£0.04  7.23+0.03 8.45£0.14  272.63%6.48
M 16.86+0.12  7.86+0.02 12.23+0.02  253.44+3.36

TEAIR I 1 (2019—2020 4E ) |, F% FF 41 34 [
2710 000 kg« hm™, & FHIRECK 1 U (B[] Ry 2019 4 4
) o WHNZENE & (R & 1 4 545.260 kg hm™) 73]
N FEHE2 000 kg hm™ X932 151 kg hm™, 1L AR it FH
T A 2 M B FH i (PR RE R A TR AE N+P,0s+K:0, Jit
i o 240100 15, BV 57 53 249%, Jiti FH 5 4 824 kg -
hm™) o SR FOKFEFF B ] s o7 M, A5 A 6 2205
e — A4t (5 72 60~80 em, K 5 m) , B /NX N
AW, EKRFEFA R R 10 em LLF o HHEDRE
FRUFRUREEE XS SRR ERFE AR S AR E L
B, 7 R E A 2~5 em.,

1.3 HmilE

TEE SRS , 23 917E 60,90, 120,150,360 540
dPEAT L HERE A A RS . CK A B BBURE (67 B E ok
FEAR 10~20 em &b 0~20 em + )2, T FF £5H5 HEJE 148
FEOLE R 2 HE B AN S5 HE T T, 2%y i W i R

1% WHART]

2515 10~20 em &b 0~20 em + )2 (HEH) , B HAEIR S
Jp—A~RE, S FAE R 7 0~20 em )2 (O ) B
B BRI HER A | B 3R S A [ S2 6
Je 43 BB R 4, — B A EERE L 2 mm 0, X - HEfR A 9
A=y (MBC) A1 H 38 9 il M A HLAKR (DOC) 4 70
E L, R A TR L 4 3 1 mm FT0.25 mm
i, R4 A 39 35 AR PR P S5 R0 SE A T P B 20 43 %)
SERY, B ML I A R R R B 1k - A i A

KoSO, 4 By, 4- 18 5 A A A LA R A KMnO. 48 £k
TR, - R AR A HLAR R FH 0.5 mol - L B R A1 2 42
R
14 HHEAKX

A=Qroc/ (Qsoc—Qroc)

AI=AIAY

CPI=Qsoc/ Qsoc’

CPMI=CPIXAIX100%

K.=Qssoc/ Qroc

Qssoc=Qsoc=Qroc
A R T FE 5 Qroc S 13 5 AL ML 5
gokgs Qsoc M EIRA MRS &, g ke s AL RRR 5
FBEGA NS ERIEIGIE ; CPINIRPEFREL; Qsoc' NS
ZH R, g kg s CPMI MR PR BRFE L Qssoc I
IR EME AN S i g ke KA E BB
1.5 HIELES S

T A I A5 K06 24 5K FH Excel 2010, Origin 2017 3F
T3 THE AL B R SPSS 13.0 Bk k45 48 it
531

2 HRE5RMH

2.1 WML BEENRESEMN M

T FF FH 0] 2577 HEJE 3 S I & & 265 + 3 soc
TR AN 1R £ A BRSAAS R R R 1 i - 8
SOC &, SOC 8 AE 60 d & 540 d 5230 538 hin i b
CFRE i, HE & AL 3 438 SOC P 1 & =ik
PN STC(22.72 g+kg™') > STP(21.99 g-kg™')>ST(20.85
g-kg)>CK(19.49 g-kg™) . HEJE 150 d B} 454k 3 SOC
SRS CKAH & &34, STC . STP . ST A4b i + 3% SOC
B CKHET T 3.09%~12.05% . 540 d i} STC STP ST
Ab 4 3 SOC & B A CK AL B4R & T 5.71% ~
15.35% fE e B EVE 2R . HEF &S0 L3
SOC &7 22.12~24.67 g-kg ™', £ N STC>STP>ST>
CK., 150 d i} STC STP ST, CK &b FE 1€ SOC 7 &5 43
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Different lowercase letters indicate significant differences among different treatments (P<0.05). The same below
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Figure 1 Effects of strip composting of corn straw in the field on the content of soil organic carbon
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Figure 2 Effects of strip composting of corn straw in the field on the content of soil microbial biomass
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Figure 3 Effects of strip composting of corn straw in the field on the content of soil dissolved organic carbon

STP. ST 4b # 7£ 150 d B 4 1 DOC & & 4 5] 4% Jin
27.46% \25.19% .6.54% , 1 540 d i} -3 DOC % & 4)
S 30.75% .19.99% .8.90% , 55 Ab P14 2% T i 2
5 CK AL HRAH H , HE R STC . STP ST Zb FHAE 150 d Aif 4
HE DOC & 54 I 55.67% .42.32% .30.16% , 1E
540 d i} 13 DOC & £ 53 53 1 52.60% . 42.46% .
27.24% ,SAb PR 2 R B E . 5150 dAH L, 540 d
A 1 STC STP ST b BR4R & T 2.80% ~10.02% , HE
T STC.STP ST AbFEHE S T 4.84%~13.79% o
2.4 3t 1S KU B VRN

Fili FF P 1] 455 HE 65 4340 B GE -+ 38 EOC A 52 i
B 4 iR, 5 Ab FEES $E 8 3 EOC & &, Hrp i &
BAEA PR TR R, S AT B E . K
FRFEWI R FE K, 5 EOC & 5 52 2o 14 0 5 B F
A, 7E 90 d B EOC & e i o D 150 d
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Figure 4 Effects of strip composting of corn straw field on the content of soil oxidizable organic carbon
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Table 2 Effects of adding livestock and poultry manure and corn straw field strip composting on soil carbon pool management index

HUREAY B Sampling location LB TR Treatment TR 2 A T P BE R B AT TR E CPI T A R B cPMI
S HENE 1 Strip heap edge CK 0.062+0.001b 0.77+0.01b 1.30£0.04c 100.29+1.88b
ST 0.075+0.002b 0.94+0.03b 1.37£0.01b 129.23+2.74b
STC 0.135+0.022a 1.69+0.28a 1.50+0.01a 253.11210.78a
STP 0.125+0.006a 1.56+0.07a 1.45£0.01a 226.8129.67a
S5 HEIS R Under the strip CK 0.062+0.001d 0.77+0.01d 1.30£0.04c¢ 100.29+1.87d
ST 0.097+0.005¢ 1.21£0.06¢ 1.52+0.02b 183.62+8.08¢
STC 0.136+0.001a 1.70+0.01a 1.64+0.02a 279.00+2.21a
STP 0.116+0.003b 1.45+0.04b 1.57+0.02ab 226.64+3.66b

VI R B A T 7 B2 540 d 9B . SR P B A TS (B AR E 22 5 [R5 AN ) 5 Bl 7R 25 A 31 ) 2 5 (. 2% (P<0.05) -
Note: The data in the table are the data of 540 days of application of animal manure.The data in the table are the mean+standard deviation ; different
letters in the same column indicate significant differences between treatments (P<0.05).

b, HEF STC,STP, ST 4b B + & CPMI 43 5 # & T
178.19% . 125.98% .83.09% , 13 CPI 73 942 & T
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The data used in the figure are soil indicators of 540 days of the application of livestock manure
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Figure 5 Effects of strip composting of corn straw in the field on soil oxidation coefficient
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Table 3 Correlation coefficient between active organic carbon and carbon pool management index of strip composting soil in the field with

corn straw adding livestock manure

S0C DoC MBC EOC cPMI K.

S socC 1 0.871%% 0.893% 0.816% 0.804+ -0.827%%*
Strip heap edge DOC 1 0.883%% 0.869%% 0.861%% ~0.892%%
MBC 1 0.836%* 0.827%% -0.868%*
EOC 1 1.000% -0.977%
cPMI 1 -0.972%

K. 1
Sl HEI R SoC 1 0.914%% 0.952%% 0.940%% 0.935%%* -0.929%
Under the strip DoC 1 0.960% 0.970% 0.969% -0.967%*
MBC 1 0.940% 0.936%* -0.941%%*
EOC 1 1.000% -0.976%*
cPMI 1 -0.973%%*

K. 1

T AR 20 M T S0 i 7 85 26 540 d R eI IR, B35 (P<0.05) , 4 B35 (P<0.01)

Note: The data used in the correlation analysis are the various indexes of the soil after applying livestock manure for 540 days, *significant (P<0.05) ,

#*yery significant(P<0.01).
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