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Abstract: In the present study, a simple composting unit based on the use of crop residues and animal manure (CRAM)
compost was developed to elevate greenhouse CO, concentrations. Through the methods of fungi inoculation and pH regu-
lation, concentration of CO, in the composting greenhouse was increased by more than 100% of that in the control green-
houses. Moreover, the release of CO, from a heap of fermentation in present unit could last nearly 3 weeks. Consequent-
ly, the vegetable yields for all vegetable species including celery ( Apium graveolens L. ), leaf letiuce ( Lactuca virosa
L.), stem lettuce ( Lactvca sativa L. ), oily sowthistle ( Sonchus oleraceus L.) and Chinese cabbage ( Brassica chinensis
L.) were increased by 260% , 135% , 115% , 140% and 322% , respectively. Therefore, the use of CRAM compost in
greenhouses not only increases farmers’ income, but also provides us a new strategy for the disposal of agricultural organ-
1c wastes.
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Fig.1 Diagram of the crop residues and animal manure
composting unit used in the greenhouse

1 ABRERESHASBE. A BREKSIEE
Table 1 Contents of carbon, nitrogen and phosphorus, and C/N ratio of agricultural organic wastes used in present research

KEEFE R C N P H,0 N
Materials for fermentation (mg/ g,DW) (% ,FW)
FEFF Rice straw 426.2 8.9 1.3 8.0 46.1
¥ 2% Pig feces 399.3 29.5 11.5 73.5 13.5
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Fig.2 CO, fertilization in crop residues and animal manure compost greenhouse

[ (Note): a—REEE S AW CO, ¥ F H Ak Changes in CO, concentration in the CRAM (crop residues and animal manure) and control greenhouses
during the daytime of the 8th day; b— Z B 5] 8:00 AW CO, B Daily change of CO, concentration in the CRAM and control greenhouses at
8:00; C—REEMIH] 12:00 & MW CO, EE L Daily change of CO, concentration in the CRAM and control greenhouses at 12 :00.]
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Fig.3 Edible shoot weight of vegetables grown in
the CRAM compost treatment
[# (Note) : C—Celery; LS—Leaf lettuce; SL—Stem lettuce;
0S—Oily sowthistle; CC—Chinese cabbage ]
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Table 2 Assessment of the consumption of manure and crop residues by CRAM compost implementation

ol BB BAEHEENEER EHFER ERME
Agricultural wast Consumption per harvest Annual consumption Annual contribution rate
riculiural wasies
(thZ) (thZ)l) (T/a)Z) (%)
28 Manure 4.0 12.0 30.0 14 ~54%
FEFF Crop residues 12.4 37.2 93.0 16¥

1 (Note) : 1) KWL =@ 4 3 T3 6 ™ HHHE Calculated according to three vegetable harvests per year for 6 months; 2)# 2.5 % 10° A A FR3E
j(ﬁﬂﬂ‘ﬁm Calculated according to 2.5 million ha of land used for vegetable production in greenhouses; 3§ 5.5-22x 107 mﬁﬁﬁlﬁi/\ﬂ(ﬁiﬁﬁm 55 to
220 million tons of the manure were discharged to water bodies every year; DHIFEFFEERB6x 100 vaitE (] Total output of crop residues is nearly 6 x 10%
Va,
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