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Effect of Soil Facilities on the Carbon Decomposition under Fresh Straw Returning Conditions in Greenhouse
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Abstract [ Objective ] To explore fresh straw returning technology in greenhouse and define the effect of soil facilities on straw decomposition.
[ Method ] Adding four different greenhouse soil (LC1, LC2, DT1 and DT2) and equal amount of tomato fresh straw in PCS fluid medium, the
relationship between soil facilities and the carbon decomposing rate (CDR) was studied. [ Result] Among the four greenhouse soil, LC1 had
the highest total salt and fungi quantity, lowest pH, and its CDR was 91.39% ; LC2 had the highest organic matter and lowest total salt, its
CDR was 87.91%; DT1 and DT2 had the higher bacterial quantity and lower fungi quantity, its CDR were 91. 26% and 92. 45% respectively.
There was no significant difference in the carbon decomposition rate among LC1, DT1 and DT2, and was significantly higher than that of LC2.
The correlation analysis showed that only the soil organic matter was significantly negatively correlated with CDR. pH, total salt and bacterial
and fungi quantity were no correlation with CDR. Partial correlation analysis showed the biased correlation coefficient between CDR and pH,
total salt and fungi quantity reached significant level. Path analysis showed that the soil organic matter had effect on CDR through the soil total
salt and fungi quantity, the soil total had a positive decisive role on CDR, the fungi quantity had negatively decisive role on CDR. [ Conclu-
sion] The soil total salt and fungi quantity are the key factors on CDR.
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Table 1 Soil characteristics of four greenhouse

s 1B m e F
Treatment Organic matter pH Total salt Bacteria Fungi
reatmen o/kg o/kg x10° A~ x10* A~
LC1 23.13x1. 15 ¢ 7.10+0.02 b 6.64+0.04 a 1.32+0.03 d 7.83+0.18 a
LC2 32.25+0.44 a 7.27+0.09 a 0.93+0.02 d 2.67+0.02 ¢ 3.34+0.07 b
DT1 22.90+0. 56 ¢ 7.23+0.03 a 1.25+0.03 ¢ 5.96+0.09 a 1.35+0.01 ¢
DT2 25.11+0.36 b 7.24+0.03 a 1.39+£0.01 b 4.33+£0.05 b 1.31£0.02 ¢

T : RIS NG B3R 22 57 8.3 (P<0. 05)

Note ; Different lowercase letters in the same column indicate significant differences( P<0.05)
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Table 2 Residue quality,carbon content and carbon decomposition rate of different treatments

4hEm BRI T BT HLIK B Sk AR T A B WROMRR
Treatment Residue quality Residual organic Residual total Total carbon before Carbon decomposition
reatmen g carbon//g/ kg carbon,//mg decomposition,//mg rate//%

CK 0.54+0.03 ¢ 26.62+0.70 a 14.37+0.89 b 57.59+0.24 d 75.05£1.55 ¢
LC1 3.35+0.02 ab 4.57+0.03 ¢ 15.29+0.08 b 177.50+3.63 ¢ 91.39+0.13 a
LC2 3.41+0.03 a 7.97+0.58 b 27.15£1.94 a 224.78+4.73 a 87.91+1.07 b
DT1 3.4120.06 a 4.52+0.06 ¢ 15.40+0. 12 b 176.31+3.03 ¢ 91.26+0.21 a
DT2 3.31+0.04 b 4.28+0.31 ¢ 14.18+1.17 b 187.76+2.10 b 92.45+0.54 a

VE: MBS Bk 2 5% 1 % (P<0.05)

Note ; Different lowercase letters in the same column indicate significant differences( P<0.05)
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Table 3 Correlation analysis between soil index and carbon decompo-

sition rate

AL

;iible i X, X X4 Xs
X, 0. 545 1

X, -0. 465 -0.830" " 1

X, -0.271 0.488  -0.711"" 1

X -0. 120 -0.723" " 0.928"* -0.885"* 1
Y -0.813**  -0.192 0.272 0.294  —0.085

TE: = = FORUBFAM R (P<0.01)
Note; * s indicates extremely significant correlation( P<0.01)
R4 TEFENRS EEERREXSHN
Table 4 Partial correlation analysis between soil properties and carbon

decomposition rate

LB UTiiES ¢ Ky P{E

Correlation Partial correlation  ¢-test value P value
r(y,X,) 0. 626 2.125 0. 066 4
r(y,X3) 0. 789 3.392 0.009 5
r(y,X3) 0. 946 7.739 0. 000 1
r(y,Xs) -0. 940 7.289 0.000 1
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Table 5 Path analysis of soil properties and carbon decomposition rate

[F]E18 45 228X Indirect path coefficient

A5t HIRBRRE 5 YMRAL
U Direct path Correlation coefficient
Variable coefficient X X X; X with Y

X, 0. 450 0.210 -1.907 0. 427 -0. 813

X, 0. 399 0.245 -3. 405 2. 569 -0. 192

X 4. 105 -0.209 -0. 331 -3.294 0.271

Xs -3.551 -0.054 -0.289 3. 808 -0. 086
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