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Effect of different substrate compositions on growth of stereoscopic

greening plants
LUO Xinwu, GAO Yuhui, HAN Mengmeng, SU Chunging,ZHEN Weiguo', GONG Yanzhang

(Guangdong Landscape Architecture and Ecological Restoration Engineering Technology Research Center/
Guandong Wenke Green Technology Corp Ltd, Shenzhen 518026, Guangdong China)

Abstract To explore the effect of new materials on the growth of stereoscopic greening plants, Chlorophytum comosum
(C. comosum) and Epipremnum aureum (E. aureum) were used as test materials, the planting experiments of 2 kinds of
waler-retaining materials and 3 kinds of substrates were carried out based on the stereoscopic greening module. The
membership function value method was used for comprehensive evaluation. The results showed that substrates B had a low
bulk density, moderate total porosity, good gas water ratio, moderate pH, high content of total nitrogen, total phosphorus,
and total potassium. C. comosum and E. aureum treated with rock wool + substrates B, showed higher plant height, larger
net growth of plant height, larger aboveground dry weight and total dry weight, so the comprehensive evaluation were the
best. It could be seen that when using modules for stereoscopic greening, the optimal treatment were namely rock wool,
peat: ceramsite : glass pumice : cow manure=2:2:2:1 as substrate.

Keywords stereoscopic greening; substrate composition; Chlorophytum comosum ; Epipremnum aureum; water retaining

materials; membership function method
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Tab. 1 Information on raw materials and water retaining materials for planting substrates
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Tab.2 Planting substrate ratio information
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Fig. 1 Experimental design and realistic picture of stereoscopic greening planting module
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Tab. 3 Physical properties of planting substrate

ESrie T K/ (glem®) SALBREE % BB % FEKFLBREE /% oK
A 0.430.03h 47.48%+3.31%c 17.46%+2.34%a 34.37%=2.79%h 0.5120.09a
B 0.5020.02h 52.74%+1.62%Dh 19.74%+6.99%a 37.07%=6.49%} 0.57+0.29a
C 0.5120.05h 54.85%+2.87%h 19.87%+4.12%a 38.929%+4.71%h 0.53+0.18a
CK 0.87+0.01a 59.19%23.20%a 8.60%+2.08%h 55.23%=1.99%a 0.1620.04h

B OB+ bRifE 22, /NG FRERRIZRIR 0.05 7K 1925 57 (P<0.05).



551

BT, A5 AR R BTAC HO ST AR S AR ) A R RS R

35

22 MEERMOLFEMER

F e X ST AR S AL JE T 1) pHL 7E 5.50~8.00 4 EL,
SR AW pHRER , HAx ARG pH 775 225K, 45 4b
PRA) 3% 22 5% . SL R &k Ak 3 BT EC { 7E 1.00~1.50
mS/em N E, 355 B 1Y 1.37 mS/em B2 & , CK 51K N
0.22 mS/em , £5 AbHR) 25 5 dp 2 . R B SL T 0 R 4 L

RAEE>1.0 g/kg, &WE=>0.4 g/kg, &81>24 o/kg HH,
S A R S AT G EOR A AL R A
S LT B AR N 8.32 o/kg. DAL CK A AR, LISE
J5 B fc i M 10.67 g/kg HB 35 5 T H A A BE . 4540 B
() 44 AL Bk AR K 24.34 g/kg H 0 3% & T HA
ARFHE AU ST B (A AL AE AR A AR (R 4).

F4 PREESULAE R

Tab. 4 Chemical properties of planting substrate

Er i A pH1E ECAE/(mS/cm) R (gkg) MR/ (gkg) SR E R (g/kg)
A 4.71+0.05d 1.05+0.07b 5.63+0.21b 1.29+0.33b 12.82+0.39h
B 6.04+0.03b 1.37+0.16a 8.32+0.13a 10.67+0.10a 24.34+0.04a
C 5.27+0.09¢ 0.74+0.03¢ 3.83+0.40¢ 1.50+0.09b 16.37+0.04b
CK 7.05+£0.04a 0.22+0.01d 1.49+0.26d 0.10+£0.07¢ 13.52+0.15b

TE B8 0 I E + A2z /NS PRI R 0.05 K E 922 594 (P<0.05).
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Fig. 2 Changes and net increase in plant height of Chlorophytum comosum
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Fig. 3 Changes and net increase in plant height of E. aureum
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Fig. 4  Aboveground,underground and total dry weight of C. comosum
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Fig. 5 Aboveground,underground, total dry weight of E. aureum
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Tab.5 Analysis results of membership function values for plant growth indicators

HY R A7 FRHi/em PR KA em MBS TE  WTFATE BTHg CFHE SGEHA
YA 0.40 0.63 0.41 0.57 0.38 0.48 3
TA 0.57 0.64 0.42 0.57 0.40 0.52 2
YB 0.47 0.69 0.52 0.50 0.51 0.54 1
TB 0.50 0.41 0.51 0.37 0.49 0.45 4
EsuliiEe
YC 0.67 0.38 0.41 0.31 0.23 0.40 6
TC 0.57 0.50 0.39 0.35 0.36 0.43 5
YCK 0.55 0.47 0.58 0.52 0.47 0.52 2
TCK 0.38 0.45 0.48 0.40 0.45 0.43 5
YA 0.48 0.51 0.48 0.53 0.60 0.52 1
TA 0.43 0.47 0.62 0.59 0.43 0.51 2
YB 0.45 0.49 0.44 0.63 0.62 0.52 1
TB 0.39 0.46 0.59 0.63 0.46 0.50 3
=33
YC 0.41 0.29 0.66 0.53 0.63 0.50 3
TC 0.52 0.48 0.56 0.49 0.53 0.52 1
YCK 0.56 0.43 0.48 0.50 0.44 0.48 4
TCK 0.64 0.38 0.43 0.38 0.41 0.45 5
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