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Study on Ecological Effects of Indoor Vertical Greening Plants
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Abstract
sequestration, oxygen release, cooling, humidification and dust-retention of 6 indoor vertical greening plant species (including A. * Sliver
Queen’ , E. aureaum ‘Virens’ , P. mandaianun ‘ Royal Queen’ , A. Andraeanum, P. Tetraphylla, S. podophyllum ‘ While Butterfly’ ) was quanti-
tatively measured and comprehensively evaluated. [ Result ] The results suggested that all the vertical greening plants showed significantly im-

(Shenzhen Techand Ecology & Environment Co. Ltd. , Shenzhen, Guang-

[ Objective ] To investigate the ability of vertical greening plants on improving indoor environment. [ Method ] The efficiency of carbon

provements on indoor environment quality, with various effects by different plants. E. aureaum ‘ Virens’ was the best plant species of carbon se-
questration and oxygen release per unit of plant green area, which absorbed 5.48 g/ CO, and released 3.98 g O, every daytime. While P. manda-
ianun ‘ Royal Queen’ , released 581.34 g water vapor and absorbed 1 415.85 kJ heat every daytime per unit of green area, as well as reducing
temperature of 0. 12 °C , was the best plant with cooling and humidification capabilities. A. andraeanum had the best capability of daily dust-reten-
tion per unit of green area, which retained 0.010 0 g dust daily and 3.640 O g annually. [ Conclusion | The ranking of comprehensive ecological
effect of the 6 vertical greening plants per unit of green area was A. *Sliver Queen’ , E. aureaum *Virens’ , P. mandaianun ‘Royal Queen’ , A.
Andraeanum , P. Tetraphylla, S. podophyllum ‘ While Butterfly’ . This study implies building vertical greening system should consider the integrat-
ed ecological effect instead of purely landscape effect.
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Table 1 Indoor vertical green wall plant
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No. Species Families Scientific name

1 B KEFAERE Syngonium podophyllum ‘ While Butterfly’
2 A PN Anthurium andraeanum

3 214k KEg 2Rl Philodendron mandaianun ‘ Royal Queen’
4 23 Krg 2R Epipremnum aureaum * Virens’

5 WEF  KMEFR Aglaonema * Sliver Queen’

6 S E IR Peperomia tetraphylla
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Fig. 1 Diurnal variation of photosynthetic efficiency of indoor

vertical greening plants
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Table 2 Daily carbon sequestration and oxygen release amount of indoor vertical greening plants

EX b2 iai]

EEbaygi] Pz TR U Flet AL
B R H RSt A H ki B Bt
AR E AL - . Daily carbon e
et 7| Daily carbon  Daily oxygen release . Daily oxygen release
. Leaf area ) M ) - sequestration ’
Plants . sequestration per  amount per unit . amount per
index PP e per unit of o .
unit of leaf area of leaf area greening area unit of greening
g/ (m* - d) g/(m’ - d) o/ (m - d) area//g(m’ - d)
??Epipre_mnum aureaum ‘Yirens’ 1.68 £0.25 3.26 £0.40 a 2.37£0.29 a 5.48 £0.67 a 3.98 £0.49 a
Eij’; Philodendron - mandaianun = Royal -y 4y ¢ 1 3.17+1.03ab  2.31£0.75ab  4.47:1.45a 3.25+1.18 a
AR5 Aglaonema * Sliver Queen’ 1.55+0.72 2.87 £0.26 ab 2.09 £0.19 ab 4.45£0.40 a 3.24+0.29 a
L3128 K Peperomia tetraphylla 1.08 £0.06 2.55 +0.40 abc 1.85+0.29 abe 2.75+0.43 b 2.00+£0.31 b
215 Anthurium andraeanum 1.06 £0.05 1.60 £0.53 ¢ 1.16 +0.38 ¢ 1.70 £0.56 b 1.23+0.40 b
% Syngonium podophyllum 0.76 £0.17 2.07 £0.47 be 1.51 £0.34 be 1.58 £0.36 b 1.15£0.26 b

TE: RPN RV NG PR BB 22 57 B3 (P <0.05) .

Note: Different lowercases in the same column stand for significant difference( P <0.05).

—e— G ¥ Syngonium podophy! lum
—8— 4% Anthurium andraeanum
—A— %14k Philodendron mandaianun Royal Queen’
—¥— %% Epipremum aureaun Virens’
1607 —e—4R2)5 Aglaonema Sliver Queen’
53h %8 T, Peperamia tetraphylla

AR
Transpiration rate /l mmol/ @’ s)

9: 00 11: 00 13: 00 15: 00 17: 00
BH/E) Time

E2 ENEESNUEYMNEBERATL
Fig.2 Daily change of transpiration rate of indoor vertical

greening plants
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Table 3 Cooling and humidification of indoor vertical greening plants

BAL T AR AN AR EX ez taii] B bS] Wi
HHE i B B iR mAg L
a4 Daily cooling Daily humidifi- Daily cooling Daily humidifi- C/ ‘1.:': i dx'
Plants per unit of cation per unit per unit of cation per unit of ootng 'eg;ee
leaf area of leaf area greening area greening area per unit o /G
o/ (m* - d) K/ (m? - d) o/ (m* - d) K/ (m? - d) greening area
£1%fi Philodendron mandaianun ‘ Royal Queen’ 412.30+£96.28 b 1004.15+234.49 b 581.34+135.75a 1415.85+330.63 a 0.12 a
R85 Aglaonema * Sliver Queen’ 337.01 £62.38 b 820.78 +151.93 b 522.36 £96.69 a 1272.21 £235.49 a 0.11 a
1% Syngonium podophyllum 579.11 £96.32 a  1410.42 £234.60 a 440.12£73.20 ab  1071.92 £178.30 ab ~ 0.09 ab
NFA T Peperomia tetraphylla 299.99 £20.26 ¢ 730.62 £49.35 ¢ 323.99 +21.88 be 789.07 £53.30 be 0.07 be
28 Epipremnum aureaum ‘ Virens’ 186.05 £39.09 ¢ 453.12 £95.21 ¢ 312.56 +65.67 be 761.24 £159.95 be 0.06 be
1% Anthurium andraeanum 180.52 £44.39 ¢ 439.66 =£108.11 ¢ 191.35 +£47.05 ¢ 466.04 £114.60 ¢ 0.04 ¢
T [FIFUA R NG PR R B E M 22 57 35 (P <0.05) .
Note: Different lowercases in the same column stand for significant difference( P <0.05).
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Table 4 Dust-retention of indoor vertical greening plants o/(m’ - d)
\ ; \ . FER VRS BV £
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SHE SN 2L SHE [N EL BUH W i TR B
H A A . . )
it} . . Daily dust- Annual dust-
Daily dust-retention Annual dust- . . .
Plants . . . retention per unit retention per
per unit of leaf retention per unit ¢ . it of .
area of leaf area of greening unit of greening
area area
1% Anthurium andraeanum 0.009 4 +£0.002 5 a 3.43+0.93 a 0.010 0 +£0.002 7 a 3.64 £0.98 a
258 Epipremnum aureaum ‘ Virens’ 0.005 2 +0.001 9 ab 1.91 +0.68 ab 0.008 8 £0.003 1 a 3.22+1.15 a
4R B 5 Aglaonema * Sliver Queen’ 0.004 6 £0.000 8 ab 1.69 £0.29 ab 0.007 2 +0.001 2 a 2.62+0.45 a
LHFATE Peperomia tetraphylla 0.006 1 £0.003 0 ab 2.22£1.08 ab 0.006 6 +0.003 2 a 2.40+1.17 a
9 Syngonium podophyllum 0.007 2 +0.001 O ab 2.63 £0.35 ab 0.0055+0.000 7 a 2.00+0.27 a
214k Philodendron mandaianun ‘ Royal Queen’ 0.003 3 +0.000 4 b 1.19+0.14 b 0.004 6 +0.000 5 a 1.68 £0.20 a

AP RN TR B B 22 57 8. 3% (P <0.05) o

Note: Different lowercases in the same column stand for significant difference( P <0.05).
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Table 5 Comprehensive score of ecological benefit evaluation of vertical greening plants per unit of leaf area
BERGE HMRRL AR AR AR Za i

W Oxygen release effect Humidification effect Dust-retention effect Comprehensive score H
Plants Ranking

A T A T A T A T
19 Syngonium podophyllum -2.09 29.07 4.41 94.06 1.55 65.50 4.89 98.89 1
41 44 Philodendron mandaianun * Royal 2.43 74.32 1.43 64.26 -3.38 16.17 0.60 56.01 2
Queen’
4 8 J5 Aglaonema * Sliver Queen’ 1.19 61.88 0.08 50.81 -1.68 33.24 -0.52 44.84 3
SN E R Peperomia tetraphylla -0.17 48.30 -0.58 44.19 0.13 51.32 -0.78 42.17 4
2% 8 Epipremnum aureaum ‘ Virens’ 2.77 77.71 -2.62 23.84 -0.92 40.77 -0.97 40.28 5
1% Anthurium andraeanum -4.07 9.28 -2.72 22.85 4.30 92.98 -3.15 18.49 6
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Table 6 Comprehensive score of ecological benefit evaluation of vertical greening plants per unit of greening area

=i T € AR EE iy i

WY Oxygen release effect Humidification effect Dust - retention effect Comprehensive score HE4
Plants Ranking

VA T VA T VA T VA T
L5 Aglaonema * Sliver Queen’ 1.73 67.32 2.34 73.39 0.12 51.07 2.91 79.09 1
2% 8 Epipremnum aureaum ‘ Virens’ 3.41 84.14 -1.52 34.78 2.26 72.58 2.89 78.89 2
£14}4 Philodendron mandaianun ‘ Roy-  1.77 67.71 3.42 84.24 -3.32 16.77 1.30 63.04 3
al Queen’
215 Anthurium andraeanum -2.82 21.76 -3.75 12.47 3.83 88.31 -1.91 30.88 4
LNEAE Peperomia tetraphylla -1.08 39.17 -1.31 36.88 -0.71 42.86 -2.17 28.35 5
F 1 Syngonium podophyllum -3.01 19.90 0.83 58.25 -2.16 28.42 -3.02 19.76 6
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Table 6 Correlation between the sowing amount and the plant performance under different seeding quantities

FBRA RUIRER

T B HRUMRGBET  WEU RAFK Effective branch mmber T RORSIRELREC
;! - Plant Effective branch  Rhizome Main inflore- per plant // A~ cuv ra 1 000-grain
Planting . . . pod number number .
height height diameter  scence length = — weight
mode X X : —K ¢ a5t per plant per pod
cm om mm om The first The sec- 5 A pA &
. . Total
time  ond time
i No-tillage 160. 88 95.75 7.94 49.56 3.74 0.125 3.87 134.12 15.04 4.34
BH#F Ploughing 161.44 96.94 8.35 49.46 3.72 0.063 3.78 134.51 14.49 4.43
r -0.101 0 0.132 8 -0.3259 -0.3494° -0.2355 0.0465 -0.215 8 -0.308 9 -0.010 0 -0.1332

‘B‘E:n :32’r0_05 =0. 349 3,r0_0] =0.448 7, * i’%i_\‘ﬁ%*ﬁio

Note: n=32,r, 4 =0.349 3 ,r,,, =0.448 7, * indicated significant correlation.
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