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Study on the Application of Municipal Sewage Sludge as a Soilless Culture Substrate for Torenia fournieri
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Abstract

ferent proportions of mixed substrates including municipal sewage sludge, mushroom residue,rice bran and herb residues on growth of Torenia

[ Objective | The research aimed to achieve waste utilization of municipal sludge. [ Method ] This experiment studied the effect of dif-

fournieri and compared the growth indexes of T. fournieri under the different soilless culture substrate situations and under conventional culture
substrate situations. [ Result | Under the condition of no additional fertilization during the cultivation process,the growth indexes of the T. fournieri
in the soilless culture substrate were better than those in the conventional culture substrate. In vegetative growth stage, the growth status of
T. fournieri in substrate 3 (the municipal sewage sludge content of 40% ) and in substrate 6 ( the municipal sewage sludge content of 70% ) was
better. In floral blossom,most of examination indexes of the treatment groups were better than the control groups. And the number of flowers in
substrate 3 and in substrate 6 was better. [ Conclusion ] This study provides a reference for the environmental resource utilization of municipal sew-

age sludge.
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Table 1 Compositions of different substrates %
RSS2 i K
Substrate Municipal Herb Mushroom Rice
number sewage sludge  residues residue bran
1 20 40 40 0
2 30 35 35 0
3 40 30 25 5
4 50 25 20 5
5 60 15 15 10
6 70 5 5 20
7 80 5 5 10
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Table 2 Basic physicochemical properties of different substrates

EC{H

SRS 24 s 240 wR AR G g
Substrate Total N Available P Total K Total nutrient  Organic matter pH conductivity Salt
number % % % % content//% Ms/cm %

1 1.11 3.93 1.37 6.41 50.93 7.28 0.392 4.10
2 1.33 2.43 1.63 5.39 47.30 7.38 0.375 3.15
3 1.87 3.03 1.82 6.72 57.70 6.69 0. 427 3.21
4 1.54 2.82 0.98 5.34 62.18 6.68 0.382 3.34
5 1.11 2.10 0.61 3.82 66. 72 6.64 0.319 3.72
6 0.55 1.99 3.26 5.80 66. 72 6.44 0.319 3.25
7 0.97 2.78 2.46 6.21 55.16 6.34 0. 439 2.65
Jesk 1t Peat soil 0.23 1.17 1. 66 3.06 87.82 3.16 0. 064 6.40
HEHE Coconut chaff 0.37 0.33 1.83 2.53 26.41 6.10 0. 100 5.90

T ZR T RGBT PR A w3, 22057 8 S e AR 2  LITR 51)

Notes : This table is provided by Guangdong Huayang Environmental Protection Science and Technology Co. Lid. ,the substrate 8 is a mixture of peat soil and

coconut chaff 2:1
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Table 3 The effects of different substrates composition on the growth of Torenia fournieri before top-picking

RS B Tl SCUNURS I I HEL Mk
Substrate Height Crown breadth Maximum leaf Maximum leaf Branch level Lateral branch
number cm cm length//cm width//cm £ number///

1 7.71£1.33 be 21.42+0.80 ¢ 5.31£0.72 a 3.44+0.53 a 2.25+0.22 a 6.00+0.76 ¢
2 10. 64+0.44 a 25.17+3.06 be 6.17+0.50 a 3.61+0.17 a 2.58+0.08 a 8.17+0.33 a
3 11.30+1. 16 a 29.75+3.04 a 6.04+0.54 a 3.74+0.29 a 2.44+0.21 a 7.56+0. 69 ab
4 9.13£1.91 ab 25.96+0.75 ab 5.87+0.51 a 3.58+0.35 a 2.53+0.25 a 6.33+0.76 ¢
5 9.56+2.27 ab 26.00+3.91 ab 5.76+0.62 a 3.27+0.29 a 2.25+0.30 a 6.28+1.07 ¢
6 11.31+1.51 a 26.25+1.25 ab 6.21+0.43 a 3.74+0.23 a 2.53+0.19 a 7.06+0. 19 be
7 10. 06+2. 11 ab 25.50+2.05 b 5.87+0.51 a 3.66+0.25 a 2.56+0.21 a 6.28+0.19 ¢
8 5.72+0.24 ¢ 16.00+1.09 d 4.16+0.23 b 2.73+0.20 b 1.42+0.17 b 4.00+0.00 d

7 IR ING FhE 3R P<0.05 [ %25

Note ; Different lowercase letters in the same column indicate a significant difference at 0. 05 level
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Table 4 The effects of different substrates composition on the growth of Torenia fournieri in the full-bloom stage

Lo RG] T FoRMK TR 58 BT i {15343
Substrate Height Crown breadth Maximum leaf Maximum leaf Branch level Lateral branch
number cm cm length //cm width//cm 2% number//>

1 41.75+£3.70 a 50.08+2.36 a 7.19+0.21 a 4.39+0.09 a 2.25+0.22 a 6.94+0.61 b
2 39.08+1.38 a 52.58+0. 88 ab 7.09+0. 19 ab 4.31+0.06 a 2.58+0.08 a 7.44+0.25 ab
3 43.17+0.38 a 55.58+2.84 a 7.09+0. 12 ab 4.31+0.17 a 2.44+0.21 a 7.08+0.38 ab
4 41.17£0.52 a 52.17+0. 80 ab 7.31£0.15 a 4.43+0.22 a 2.53+0.25 a 6.83+0. 17 be
5 40.42+0.72 a 50.50+4.55 b 6.81+0.19 b 4.05+0.08 b 2.25+0.30 a 6.72+0. 25 be
6 39.58+0.72 a 52.50+0.25 ab 6.4420.15 ¢ 4.04+0.12 b 2.53£0.19 a 7.11x0.38 ab
7 41.83+2.50 a 54.08+1.66 ab 6.83+0.14 b 4.23+0. 11 ab 2.56+0.21 a 7.72+0.39 a
8 29.50+5.22 b 39.75+2.61 ¢ 5.75+£0.25 d 3.42+0.08 ¢ 1.42+0.17 b 6.11+0.69 ¢

1 AP FE/ NG FhERR P<0.05 8 #2557

Note ; Different lowercase letters in the same column indicate a significant differencea at 0. 05 level
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Fig.1 The content of chlorophyll in different substrates
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Table 5 The different growth indexes of Torenia fournieri in the flower decline period

BEJ i PR Je B 2N NN SN I3 3L (5% TEAAL
Substrate Height Crown breadth Maximum leaf Maximum leaf Branch level Lateral branch Number of
number cm cm length //cm width//cm 725 number//}> flower /%=

1 44.75+0.87 a 50.11+2. 14 ab 7.15+0.01 a 4.37£0.03 a 2.25+0.22 a 9.94+0.61 b 142. 17+29. 48 be
2 39.75+0.43 ¢ 50.22+2.22 ab 6. 66=0. 29 be 4.04+0.05 b 2.58+0.08 a 7.44+0.25 ab 126.50+30. 64 ¢
3 44.50+1.32 a 54.56+13.80 ab  6.70+0.19 b 4.31£0.17 a 2.44+0.21 a 7.08+0. 38 ab 206. 17+41. 88 a
4 42.11+0.51 abec 57.56+3.86 a 6.92+0. 17 ab 4.46+0.08 a 2.53+0.25 a 6.83+0. 17 be 160. 25+32. 64 abe
5 43.33+2.65 ab  53.78+4.67 ab 6.57+0.23 be 3.83+0.11 ¢ 2.25+0.30 a 6.72+0. 25 be 186.83+18. 11 ab
6 40.78+2.52 be  57.3324.63 a 6.32+0.21 cd 3.86+0. 14 be 2.53+0.19 a 7.11£0.38 ab 189.08+33. 11 ab
7 42.22+1.60 abc  59.44+2.36 a 6.68+0. 27 be 4.01+0. 12 be 2.56+0.21 a 7.72+0.39 a 142.17+23.29 be
8 36.00+1.53d  46.89+0.96 b 6.00+0. 13 d 3.60+0. 12 d 1.42+0.17 b 6.11+0.69 ¢ 66.42+15.26 d

T : ISRV S BERIR P<0. 05 1 822 57

Note ; Different lowercase letters indicate a significant difference at 0. 05 level
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Table 6 The different biomass of Torenia fournieri in the flower decline period

5 Hb - Ho T i Mo b HWHTE
Substrate Above-ground Under-ground Above-ground Under-ground
number fresh weight//g fresh weight /g dry weight//g dry weight//g
1 131.61+19.74 ¢ 12.56+4.92 abc 20.67+2.66 b 5.05+1.44 cde
2 143. 64£10. 25 abe 14.73x1. 11 a 21.65+1.14 b 6.91£2.96 abc
3 164. 66+14. 28 ab 13.40+2.91 ab 22.57£1.02 b 8.48+2. 11 a

4 141.58+13.93 a 8.78+2.06 cd 26.03+0. 82a 3.65+2.23 de
5 134.79+19.70 ¢ 10. 41+0. 08 bed 16.81+0.82 ¢ 5.56+£2. 66 bed
6 138.06+16. 51 be 9.77+1.92 bed 20.26+0.52 b 7.55+1.12 ab
7 170. 14+19.48 a 8.90+0.75 cd 23.23+0.47 ab 4.88+1.48 cde
8 79.75£12.92 d 8.39+0.43 d 7.90+0.32 d 3.34+0.99 e

T FFIAF/NG FRERIR P<0. 05 By #5255

Note ; Different lowercase letters in the same column indicate a significant difference at 0. 05 level
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