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Feasibility Analysis of Different Organic Wastes as Cultivation Substrates

KANG Kai-li, WANG Pu,LIANG Yu-ting et al ( Wuhan Institute of Landscape Architecture, Wuhan,Hubei 430081 )

Abstract In order to explore the feasibility of different organic wastes as culture substrate,the physicochemical properties, nutrient contents
and germination index of cassava residue, earthworm soil , garden waste , coconut husk , reed residue and peat were tested and analyzed. The re-
sult showed that the bulk density of earthworm soil and cassava residue was 0. 67 and 0. 47 g/cm’ respectively , which were significantly higher
than that of other materials. The porosity of cassava residue, garden waste and peat was suitable, with a pore ratio of 1:2-1:4. Earthworm soil
was alkaline with a pH above 8, while other materials were neutral or slightly acidic. The electrical conductivity of cassava residue was the
highest and the EC value was close to 3 mS/cm. The contents of organic matter and nutrient of coconut husk were both the highest, which were
86.6% and 12. 8% respectively. The germination indexes of cassava residue, peat and earthworm soil were at a high level between 60% and
80%. The matrix materials were evaluated comprehensively by subordination function method, and the evaluation value from high to low was
coconut husk>cassava residue>earthworm soil>garden waste>peat>reed residue ,which could be used as the basis for selecting organic waste as

cultivation substrate.
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method
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Table 1 Physicochemical properties of organic wastes
i N
ikt 4R Bulk LB AL P L
Raw material density//g/ em’ Total porosity//% Aeration porosity//% Water-holding Void ratio
¥ P ¥ P ¥ porosity//%
RE s Cassava residue 0.47+0.03 b 60. 12+2. 15 cd 14.59+1.13 ¢ 45.53+1.01 b 1:3.12
P F4) Garden waste 0.39+0.02 ¢ 56.02+1.49 d 17.62+1.49 ¢ 38.40+2.98 ¢ 1:2.17
73K Reed residue 0.18+0.01 d 82.35+1.02 a 43.54+2.40 a 38.81+1.38 ¢ 1:0.89
#ir 15 + Earthworm soil 0.67+0.05 a 75.51+3.46 b 32.36+1.38 b 43.15+2.09 be 1:1.33
4 Coconut husk 0.23+0.02 d 86.43+1.36 a 14.69+1.23 ¢ 71.74£2.59 a 1:4.88
e s Peat 0.32+0.02 ¢ 61.96+2.67 c 14.3120.74 ¢ 47.65+1.93 b 1:3.32

T : (AP [RINE TR 28 5 .3 (P<0. 05)

Note ; Different lowercase letters in the same column indicate significant differences( P<0. 05)
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Table 2 Chemical properties and nutrient content of organic wastes

" ; Y
o I . B o I
material mS/em OM//% nitrogen,//% phosphorus//%  potassium//% nutrients /%
AZ i Cassava residue 6.19+0.01 e 2.99+0.01 a  41.39+0.91 e  1.90+0.04 b 1.60+0.03 a 0.61£0.00 ¢ 4.11+0.07 b
Fel K% F+4) Garden waste 7.13£0.01 ¢ 1.58+0.08 ¢ 45.81+1.34d 1.71+0.21 b 0.41+0.04 ¢ 0.48+0.05 cd  2.60+0.30 d
F1ER Reed residue 7.30£0.01 b 1.87£0.04 b 51.23+0.10c  1.02+0.05 ¢ 0.23£0.05d  0.62+0.04 ¢ 1.87£0.05 ¢
it 5]+ Earthworm soil 8.38+0.13 a 1.62+0.09 ¢ 37.79x1.39f  1.01+0.04 ¢ 0.78+0.07 b 1.29£0.09 b  3.08+0.12 ¢
HiB##E Coconut husk 6.40+0.04 d 1.05+0.12d  86.64+0.59 a  3.65+0.11 a 0.34£0.04 cd 8.82+0.08 a 12.81+0.08 a
Je s Peat 5.06+0.02 f 0.57£0.00 e 54.63+0.39 b  1.19+0.06 ¢ 0.11+0.03 e 0.46+0.03 d 1.76+0.12

VE: PR ING TR 0 5 % ( P<0. 05)

Note ; Different lowercase letters in the same column indicate significant differences( P<0. 05)
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Table 3 Germination index of organic waste extract

. EHEOWRKIE RN
Raw material Germination Radical Qermlnatlon
rate length//cm index//%

KB Cassava residue 0.55+0.07 a  0.40%0. 14 ¢ 77. 88
FAMRE F4) Garden waste  0.25+0.02 c¢d 0. 65+0. 07 ab 57.77
JFE AR Reed residue 0.18+£0.02d 0.42+0.03 ¢ 27.12

1 15 + Earthworm soil 0.37+0.09 be 0.48+0.07 ¢ 62. 11
HilBE Coconut husk 0.43+0.05 ab 0.36+0.02 ¢ 55. 44
ek Peat 0.37£0.05 be  0.51+0.02 be 66.29
757K Clear water 0.35+0.07 be 0.81+0.02 a —

TE : RIS NG FRERoR 28 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 4 Comprehensive evaluation of different organic wastes
\ AT

Jet HE fLBREL X il RIS KRR Compr-

: : WS A 1 : H%
Raw Bulk Void pH o Total Total Total ~ Germination  ehensive .

. . . KEC TOM . . . . . Ranking
material weight  ratio nitrogen phosphorus potassium nutrients index evaluation
value

ABE Cassava residue 0.039 0.012 0.008 0.000 0.003 0.027 0.134 0.004 0.029 0.041 0.297 2
FAMREF ) Garden waste  0.029 0.026 0.015 0.042 0.008  0.021 0.027 0. 001 0.010 0. 025 0.204 4
P K Reed residue 0.000 0.000 0.016 0.033 0.013 0.000 0.011 0. 004 0.001 0. 000 0.078 6
Hir M5+ Earthworm soil 0.067 0.038 0.000 0.041 0.000 0.000 0. 060 0.023 0.016 0. 029 0.274 3
HBE Coconut husk 0.007 0.000 0.010 0.014 0.047 0.081 0. 021 0.229 0. 136 0.023 0. 568 1
e Peat 0.019 0.010 0.000 0.000 0.016 0.006 0. 000 0. 000 0. 000 0.032 0. 083 5
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