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Efficiency of Using Earthworms to Assimilate and Transform Straw—Sludge Mixture

CAI Yu—qi', CAI Shu-mei? NI Sheng—ya’, LANG Sha-sha®, YU Bin?, WU Jing?, QIAN Xiao—qing’

(1. Nanjing Institute of Environmental Sciences, Ministry of Environmental Protection, Nanjing 210042, China; 2. College of Environmental
Science and Engineering of Yangzhou University, Yangzhou 225009, China; 3. Yancheng Station of Agricultural Environment Monitoring,
Yancheng 224000, China)

Abstract: In order to explore the effect of earthworms assimilating and transforming straw—sludge mixture, a simulated cultivation experiment
was carried out in laboratory. Six treatments were designed in the experiment, different in ratio of rice straw and municipal sewage sludge, that
was, 0/100, 10/90, 20/80, 30/70, 40/60 and 50/50. Inoculated with earthworms, the mixtures were incubated at normal temperature. The mix—
tures were maintained duly in volume and moisture by replenishing the material and water in light of their consumptions. After 6 weeks of in—
cubation, unassimilated materials were removed, weight of earthworms, their cast and nutrient content were measured, and hence assimilation
of the mixture was calculated. Results showed that assimilation rate in treatments 10/90, 20/80 and 30/70 were much higher than that in other
treatments. Biomass of earthworm in treatments 10/90 and 30/70 were significantly higher than that in treatment 50/50. Obviously addition of
straws significantly increased the transformation rate of the mixture into bio—manure. Besides, organic matter instead of total nitrogen and to—
tal potassium content of earthworm cast bio—manure was positively related to the ratio of straws, However, total P dropped significantly when
the ratio of straws reached 40% and 50% as compared with CK and treatment 0/100.
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Table 1 Physical and chemical properties of tested materials
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Table 2 Effect of the ratio of straw and sludge on assimilation rate

of the mixture by earthworm

IR FT Triffe k3¢ g - m 2
(F2) Jos s 5 AT
100/0 50.7+4.3 beA 50.7 0.0
90/10 61.4+4.7 abA 55.3 6.1
80/20 62.0+£5.8 aA 49.6 124
70/30 60.1£6.5 abA 42.1 18.0
60/40 55.845.9 abcA 33.5 223
50/50 49.4+6.4 cA 24.7 24.7
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Table 3 Effect of the ratio of straw and sludge

on growth rate of earthworm biomass

TGURIRERT (3 ) MR R g m e S
100/0 71.1£5.9 abA
90/10 73.5£6.5 aA
80/20 73.3+7.7 aA
70/30 70.2+8.1 abA
60/40 65.9+9.4 abA
50/50 59.5+7.9 bA
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Table 4 Effect of the ratio of straw and sludge on transformation

rate of the mixture into earthworm cast bio—manure

TGPRIRERT (3 ) U512 A A kg e S
100/0 16.8+1.5 bB
90/10 20.6+1.9 abAB
80/20 22.742.1 aA
70/30 23.1£2.5 aA
60/40 22.2+2.7 aA
50/50 21.1+2.3 aAB
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Table 5 Effect of the ratio of straw and sludge on nutrient content

of the earthworm cast bio—manure

15 Ue/FEAT W\ HESR > B it/ g kg

HE) HHUF SEN)  2BE(P05)  4HI(K0)

100/0 308+26 ¢cB  19.5+2.1 aA  15.7x1.7 aA 12.1x1.4 aA
90/10 320+29 ¢B  19.2+1.7 aA 15.1x1.5 aA 11.9+0.9 aA
80/20 336+31 beAB 19.1£2.7 aA 14.5+1.9 abA 12.3+1.5 aA
70/30 354436 abAB 18.5£3.1 aA 13.7+£2.2 abcA 12.7+1.7 aA
60/40 379+33 aA  17.84£2.6 aA 12.2+1.7 beA 12.9+1.5 aA
50/50 410+39 aA 172434 aA  11.3+2.4 cA 13.7£2.1 aA
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