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Abstract: Vertical greening is a technology that uses a new substrate to plant plants on the structure facade and vertical
surface, which has been widely used in various urban scenarios. The performance of vertical greening substrate has
fundamental research significance for three-dimensional greening cultivation. The effect of water and fertilizer mainte-
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nance effect of the substrate is the key factor to determine whether the vertical greening planting plants can survive and
grow well. Curing soilless matrix is a cultivation material processed by artificial waste. It has the advantages of clean
hygiene, stable nature and good cultivation performance. It is an ideal material for vertical greening cultivation. Reten-
tion effect of water and fertilizer is the key factor to determine whether survival and growth of plants in vertical green-
ing, this study was based on the three types of solidified soil-free substrates, which are currently commonly used in ver-
tical greening, including the soilless substrate ‘Lei Tu’, the Japan solid soilless substrate ‘Pafcal” and the domestic solid
soilless substrate ‘Tan Mian’. Peat soil was selected as the control. The physical and chemical properties, retention of
water and fertility were compared, and the potted experiment was executed to verify the effect on cuttage and griwth of
plants. The ‘Lei Tu’ bulk density was small and the water holding capacity was strong, which had advantages over the
other two substrates, but the air permeability of the three substrates was poor, so it needed to keep the plant gap in the
planting process. The pH value of the ‘Lei Tu’ and the ‘Pafcal’ was more suitable for plant growth. The organic matter
content and nitrogen content of the three substrates were higher than the natural soil. The concentration of nitrogen
and phosphate loss of the three substrates in soluble experiments was extremely low, which would hardly cause the wa-
ter body to be nutritious and affect the environment. The results of the three types of matrix solidification had reached
experimental expectations, which had a significant advantage over peat, the traditional substrates. The effects of cuttings
and growth of Callisia repens ‘Pink Lady’ of the ‘Lei Tu’ were the best and were the most ideal vertical greening sub-
strate among the three tested substrates. The results would provide the theory of the cultivation of vertical greening.
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Fig. 1 Schematic diagram of lymphatic dissolution device
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Tab. 1 Basic physical properties of four solidified soilless substrates

R AT PRIK LB T A LB B FEKFLBR SUKFLBR L
Substrate Bulk density/ Water General Aeration Water-holding Gas and water
(g-em™) retention/% porosity/% porosity/% porosity/% pore ratio
’m+t (CK) 1.25+0.01¢ 93.91+13.25¢ 66.37+0.23" 50.95+1.14° 58.4243.16° 0.14
2+ 0.14+0.01° 249.00+14.97 86.55+0.29° 14.87+2.35° 71.6942.64 0.21
PRIERHER 0.22+0.01° 128.6+10.44° 77.1346.15" 13.50+1.34* 63.63£7.19* 0.21
=] 7= 3¢ A 0.28+0.01° 171.70£11.14° 84.10+0.96° 10.07+0.58" 74.03+1.24* 0.14

E: FFAR/NG PR 22 5 B3 (P<0.05) .

Note: Different lowercase letters after the same column indicate significant difference (P<0.05).
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Tab. 2 Chemical nutrient results of four solidified soilless substrates
SR B = 25 R 44
I pH Organic matter content/ Total nitrogen content/  Total phosphorus content/ Total potassium content/
Substrate 1 1 1 1
(g'kg") (g'kg") (g'kg") (g'kg")

st (CK)  6.00+0.01° 814.77+50.10° 13.40+0.67¢ 0.05+0.01° 0.16+0.02°
21 5.49+0.12° 475.44+125.80° 5.97+0.32¢ 0.06+0.01° 1.14+0.69°
PRIFRLER 5.25+0.04° 445.73+97.14° 17.74+0.25° 0.12+0.00° 1.30+0.22°
] 7= e A 6.31%0.02° 662.62+107.09" 15.65+0.43° 0.10+0.11° 1.94+0.01°

T FPIARR/NG PRSI 22 5 3 (P<0.05) .

Note: Different lowercase letters after the same column indicate significant difference (P<0.05).
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CK: Jemt; A: 2+; B: 9FRHR; C: B R,
CK: Peat soil; A: Lei Tu; B: Pafcal; C: Tan Mian.
6 MBEEZ\BITEEARERSHIFHENRZIXE
Fig. 6 Cuttage solidification and depot experiment of C. repens ‘Pink Lady’ on different substrates
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Tab. 3 Effect of four kinds of substrates on rooting and growth of cuttings branches of C. repens ‘Pink Lady’

89 S SFRIRREL FHRK P fief
Substrates Average root number Main root length/cm Plant height/cm Fresh weight/g
’mt (CK) 13.80£1.45° 8.25+0.29° 7.35+0.33° 3.02+0.37°
&1 27.40+1.04° 8.62:+0.18" 7.89+0.25° 3.33+0.17°
TRIERR 5.60+0.40° 4.96+0.14° 5.58+0.23" 3.56+0.28°
] 7 SR A 2.20+0.51¢ 7.13+1.37° 7.14£0.66" 2.46+0.33"

E: FSAR/NG PRSI 25 B3 (P<0.05) .

Note: Different lowercase letters after the same column indicate significant difference (P<0.05).

CK: ®mt; A: 21, B: RFFE; C: EF=RA,
CK: Peat soil; A: Lei Tu; B: Pafcal; C: Tan Mian.
B7 AHEEIMERENERMERBER

Fig. 7 Rooting and growth of cuttings branches on four kinds of substrates
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