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Effects of attapulgite on the humification of cabbage waste composting

ZHU Yijuan"?, XTIAO Honglin', LIU Yangting', ZHU Kangwen®*, YANG Zhimin"?, YANG Hongjun', CHEN Yucheng"*"

(1.College of Resources and Environment, Southwest University, Chongqing 400716, China; 2.Key Laboratory of Agriculture Soil Pollution
Risk Management and Control for Ecological Environment in Chongqing, Chongging 400716, China; 3. Chongging Academe of Eco—
environmental Science, Chongqing 401147, China; 4. College of Smart City, Chongqing Jiaotong University, Chongqing 400074, China )
Abstract: This study aimed to elucidate that the addition of attapulgite promotes the humification of cabbage waste compost. Cabbage
waste and corn straw were used as raw materials in this study, and attapulgite with mass fractions of 0(CK), 2.5%(T1), 5%(T2), and 7.5%
(T3) were added to the raw materials for aerobic composting to investigate the effects on their basic physicochemical properties, organic
matter components, and humification. Correlation analysis and structural equation model (SEM) were used to explore the mechanism
behind the humification process. The results showed that the high temperature period of the compost was prolonged by 1-3 days with the
addition of attapulgite. Seed germination index increased by 27.97% and 42.06% with better maturity and organic matter degradation rate

increased by 1.67% and 6.92% in the T2 and T3 treatments, respectively, compared with CK. In addition, compared with that in the initial
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state, the content of fulvic acid (FA) in CK, T1, T2, and T3 decreased by 39.88%, 42.92%, 47.28%, and 47.68%, respectively, at the end
of composting. However, the content of humic acid (HA ) increased by 89.08%, 129.78%, 135.83%, and 162.50%, respectively, at the end

of composting, which increased the aromaticity of the pile. The results of correlation analysis and SEM demonstrated that the addition of

attapulgite caused a positive and negative shift in the correlation between dissolved organic carbon (DOC) and humic fractions and

precursors, indicating that it promoted the synthesis of HA by affecting DOC. Simultaneously, it also increased the pathways that

significantly affected the formation of HA, promoting the conversion of amino acid, reducing sugar, and FA to HA, thus enhancing the

degree of humification. This study demonstrated that the addition of attapulgite at 7.5% can significantly promote the composting of

cabbage waste, effectively activate precursors, and improve the aromaticity and humification of humus.

Keywords: aerobic composting; humification; cabbage waste; attapulgite; dissolved organic carbon
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Table 1 Basic physicochemical properties of composting materials
J5UE} Material pH* 7KK * Moisture content/% Mk " Total carbon/%  E&" Total nitrogen/% % FL" C/N ratio
455k H P57 4) Cabbage waste 3.99+0.02 93.86+0.08 40.3+0.18 2.310.01 17.40+0.05
FKFEFF Maize straw 7.11+0.01 6.67+0.16 41.68+0.72 1.01£0.01 41.59+0.66
U™ 1 Attapulgite 7.91£0.05 4.19+0.10 1.03+0.16 0.05+0.01 —

FEEERE S T2 R R R

Note™ is based on the wet weight," is based on the dry weight.
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Figure 1 Schematic diagram of the aerobic fermentation reactor
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Figure 2 Changes of basic physicochemical properties during composting
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Figure 3 Changes of organic matter, dissolve organic carbon, humus components and precursor content during composting
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Table 2 Changes of humification index during composting

HsJ 8] Time/d 1 4 7 14 21 30 45
SUV A, CK 0.34+0.06b 0.68+0.15a 0.97+0.17b 2.30+0.29ab 2.55+0.27a 1.81+0.22a 1.73+0.16ab
Tl 0.33+0.06b 0.60+0.12a 0.78+0.15b 2.08+0.20b 2.61+0.32a 1.78+0.27a 1.65+0.23b
T2 0.51+0.33a 0.68+0.06a 1.04£0.14b 2.36+0.39ab 2.71+0.15a 1.83+0.19a 1.80+0.09a
T3 0.41+0.15ab 0.67+0.17a 1.65+0.17a 2.62+0.01a 2.88+0.23a 1.75+0.11a 1.78+0.15ab
SUV Az CK 0.32+0.06a 0.58+0.15a 0.84+0.25b 1.87+0.26ab 2.04+0.23a 1.47+0.28a 1.47+0.15a
T1 0.31+0.06a 0.53+0.11a 0.67+0.17b 1.66+0.22b 2.08+0.25a 1.44+0.25a 1.40+0.21a
T2 0.47+0.11a 0.58+0.05a 0.86+0.11b 1.88+0.20ab 2.17+0.09a 1.48+0.16a 1.52+0.08a
T3 0.38+0.15a 0.57+0.18a 1.34+0.10a 2.09+0.07a 2.33+0.14a 1.48+0.06a 1.49+0.12a
DP CK 9.69+0.86a 8.02+0.89a 9.58+1.14a 16.53+1.73a 20.65+2.14ab 26.81+2.70a 30.52+1.26b
T1 4.70+0.70¢ 7.83+0.58a 7.73+1.09a 14.43+1.96a 18.80+1.74b 25.09+2.15a 30.63+1.27b
T2 8.15+0.32b 8.04+1.12a 10.08+1.29a 16.36+1.27a 22.65+2.12ab 28.71+2.33a 33.64+1.67a
T3 9.27+0.29a 6.78+1.38a 10.51«1.21a 16.71+1.62a 23.88+2.21a 29.29+2.37a 33.30+1.85a
HI CK 4.73+0.28a 3.84+0.29a 3.33+0.90a 5.91+0.87a 7.08+1.40a 9.70+1.05ab 9.66+0.20b
T1 2.32+0.37c 3.51+0.14a 4.05+0.89a 5.35+0.39a 6.55+0.43a 7.64+0.89b 8.74+0.53b
T2 4.03+0.35b 3.83+0.55a 4.64+0.46a 6.35+0.25a 7.80+0.55a 9.48+0.96ab 10.46+0.42ab
T3 4.54+0.07ab 3.61+0.62a 4.69+0.37a 6.52+0.26a 8.56+0.77a 10.54+1.01a 11.13+0.22a

T AN [E)/INE PRI R )T kB R) 22 57 825 (P<0.05) ¢

Note: Different lowercase letters indicate significant differences among treatments during the same period (P<0.05).
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Figure 4 Relationship between humus components and precursors , physicochemical properties during composting
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