o) it pgle o5 il

@og)l 05031 JRGA e V G i€

30 B e Hlgo ady w3l g S 0, Sdes (AL 45e5 g CllS g g5 U
Ol Juad 50 dpin ool byl 1l

Teigad puol ¥ coblS anbld ! 61392 0 yguaie

i g9, ol ¢ g 5,5LaS ouSiasls o sy Slel ad | cwlis IS ggzmadls )
A.ef.«.c ijo)s oKl ‘(5))5LW5 ouSiisls e LSLAS e g @L&L ijl.c 09; )Lm.;bk v
A.ef.«.c ijo)s olKidlos ‘6))3LM5 IRV “swLo.wSL‘> 05; slbw! ¥
fatemeh.kazemi@um.ac.ir : Jgtue ooy *

odS

=G e golazl sblie slylo asly aos o ralS 1) lae (gloo il 4 (0508 juw (Sloratonpn Slas|
4 Qeams ()9 457 (15 (gl ogas o Slillas Sy g2y (nl bl Glgl3 elazl 5 (agomo
5 ccmbio Gludss 5 (g, 0, Sloe a5 (5 s X8L ioren Cawl b waws | ol jatee oyl LS
Sz Sbae i anllin 0l htn ol £l S 5520 il ol oS (sl | g o 5
woys T+ el g IED S pSUY e mgeaS sagg D + ol It i sSeSIY 0) CliS e £33
@ jew slad jo oolainl 5)50 Jgere S 5 CangaoS co)9 10 + oy O+ 7,18 CengeS Y (CangraS
&= o (Potentilla sp.) <SSl iy «(Frankenia thymifolia) LasSl e Jichgy ol 455 aw g (wals lgie
Sls las bt el Giolesl slo, S5 laie 4 (=5 s 0o aw S Layl,i o (Vinca minor) sl S
b bl )0 855 513y 136 Cou L1855 (bl 4230 5 K5 s par CodsS (bl sleale 5o
Ot SIS 6 5 im0 8es ()l cre 655k 4 4l S1B CiS g 3 45 aw ja b, aSls
Tl @ by ol (atlh (%S 5 )8 CewgeS (Gol> DS w50 LiSUI3 4sS 4 by e ad) e ls
e Sl s ol LSS i 455 g ) ol ol 331 Jpene SIS 3 2
S0 30005 Caz (omlie yiw 2l 4 (Jgene SIS 4 (izmes 090 0 dnog el Slao

Sl sed (2B e

)‘JQL) W ‘wy OL:..? ‘(S s wﬂ.«g LC)L9 WMI‘SN LY ),...m.: .'d‘wéw

doddo

o S w4 WK had s b G Sy et drwgl 0 GloysiS o (e Ll o
5 eiale S plim Ll o alS iiig 058 (ol (Sogll 5 oo gy den  Sogll sile SMie sl 4 e
O S 590 s 50 Cmaz g (it o 38l 4 g5 Wig ) e (Saadatian et al., 2013) ol oolls o ,u
Ahmed) oo oo il 38l (6 50w (SLad DgaS JSio 28, (5l wiadign Sl S lgie 4]y (sog0e o slalad
.(and Rashid, 2009

5 Pl plans e (§3908 s 30 3529 (SN Slaylnd 5 e slasles sln il Slesl
(Blnabld, 2010) éw oolazwl B 6[.@[.@3 ‘_g‘)J Y}QM )‘9)& w) 9 JAL> W (GO0 &L 9 Los ‘_g)l.m).u..:

V¥ .y
e


mailto:fatemeh.kazemi@um.ac.ir

o) it pgle o5 il

@og)l 05031 JRGA e V G i€

S90S g gm0 S 3l Lo 50 s (SLAS Al dnwgs & 5L 5 e slalad (gl Cueal 4 e adE ol 4y W
el 5L e 10 (60508 jw SliSle p ) drwgd 4 3LS 0 (sgm 5l LaS

SaigS 0l )y S oo Ll GLS (608, p 3 (2 g e slalad o Shee 3 coge (BB SAS Sl s
03xol juw olad aylgss 3l sl (pl aims e |y (s090e zolaw 5 0iiS 0l s0g0e (LS 5l Sy g oS oy
(§Og0s C5Ja.w JJLO.A 30 (80908 Diygo A Yus 4O oS C«M‘Os.o.c4w|).303)l.c A.s‘@‘) L;:"'”’LQ)L""‘“ )045&9_&‘54
ciS sl yiws (Jaafar et al., 2011;) coul (yy0e (SaSG a5 09 oo 0dpel (i) Hlass lgo ol g auS al)
g ol il o olp colin dame s ol Hlals oy cga wollae Ll 40 )9l ool 8 10 (650 (b uicmed
Sl 5 Some et i 5l eolaiwl asl e slacale 5l 8 5,0 SOb g laasles (BT (S slag B een
5 el 485 8 4z gi 3550 13 Glnl HeiS 50 (SHU Ao 5 CnsSsS le Sy i g S e el
Gaan b Jle caiaS Ly oloy Jlas )3 Jpame Sl 4 Ganw) lp (LS Gladiss 5 Shes 55 2 Slalllas
(Rayner et al., 2010) <l ouls plxil S oo s s jo LS

‘J....fso J....:) AW L as ‘:Lbdajf )‘ La9.0$ ] @LQ}}S M)L..) r} B 6Lm)‘9ab 9 Le,cl.» LS‘J’ alﬁf g_)bb.:‘
g S sozls a5 Loguw Jud 5l olodisS o lae ST 0 0ed o colaul baojle cpl jo aliis sexles Lol
S5 Wb OlalS £98 5 (e SBEI )0 398 oo soliinl wiiS wld ) SiS 5 BesnS SLS1 ) (295 4wl o
o> b alol> o coloy gy aS all ghge 4 b lals clls G slad alpw ol Gil8l res aS 0,5 Jes
lad pom Sl Gl 1) (6,10e S @ 5ha JBlas b pazen aldl ol alils jew 0 g Jlo Jad Loz 50 S
olS bl )50 & )le 4 (ASTM International, 2014) wes ascs |y mlis 51 (5,590 50 S Ta> 5 0iS ol 5
iy OBLS 3590 53 aslllae & 5Ls cnl 5 Sl batnrs (0l (Sliy (oll S (G050 s (Slaeaions 12 canslie
5ol ax ,0 calio alS g5 dx a5 85 veaal et B oS oo )55l L L 1) 095 Lol a8 ol (gloguds 4
Aibee o

30 e Sl ol pgas j0 (Jg cnl 00ss )T 7ol molie )0 jw slaylgs glp (gooxie wlgd wix o
g ol iy g (LS a5T Ol Glae Ll o5 aus 5l ppinn Jlgly8 8 5 cole dmugi diols joie o ypls
ol 5o 1 0ls (b5 el ()l 4 ey (61 o (slaliad o npe Jule 90 (nl GRS 2 eaeilSe 51 (BT
Sz Sl sl s 5 (LS GladisS AiS e o) 2 g aslllas G 0 05le (5392 Wi L 4y LS (g
85 B e 9 (o) n 0)90 )l ($39es pe ST 4 (Sl

gy 9 Slgo

(53918 0383 s (5Lad e 5 SLE pole 09,8 Sl £l ) VTRV linls (o5 Galii] !
50 5 ale bl Jelge 5l canlio alold b S [0 (gog0e cuiS sla Bb «3uizs ol plosl gl o ploxl gwgo )3
S oyled) ol Sl by A b cpl o colaiul 0590 (G090 CuiS i 8L Lail Cgim 4 g, Cux
S5 aw b Bolas JolS Sels B o oM codnl g0 a0 ciwlosl z5b 0g (VYAY Jls ;o AV gl s
Og e dw o Bl AT £ )8 958 5 mhaw Hloz o ClS e iy Lol S c8 S sl

s (Potentilla sp.) xSl &, (Frankenia thymifolia) LasSl,g Jols iogsy ol 5o axlllas 5 50 4isS 4w

0l oolaiwl il ooy 9)lee Jolds a5 S s gz 5l i cpl jo 09 (Vinca minor) 81,5 g

V¥ .y
WI;M



o) it pgle o5 il

@og)l 05031 JRGA e V G i€

CasgeaS ayy 10 + Coglyy POT. 4 5 SBY-L

Muu‘gﬁcbﬁdw).)oom‘b)}odwgsb -f

Olinsls )3 5 W0y0,5 CuiS 195 (55, 2 ole (29558 ;0 (BLS ot g ol Sl NYAP agy )0 el

Ol o skl 8550 (65Lo] pis (23,8 D90 (510 ooy wings caw, JulS il 4 aLS sladisS aSVYAY

el g ol plol (VF) S 5 pa3e; gy el 2 RS g (S par GAAS) g loskad (55lol e 039
S G5l (1) 5l g el (odag; wby gy b o ol ab) (S

oSl anulin s sl (IMP8) (sl 1581 5SS L Lo Silin sl 5 yuily g 525 ol Waosls 5JLT

23,5 sy JoST 138005 b L logad b ndy Sjgo (Sg8 geil bl (o) 090 Slio

Sy g gl
J.\.M)? 4)95 ‘}JLD.MQB oolw u‘f;‘ sM) ua}l.w 9 ‘SQSULLQ GQLQJ 6‘;1 S| 05%" \ Jsb B 45)9.14.:[.0.(&
(P<0.01) o5 ,lo sine

2LS laaiss g oS sla iy 13U G e g gl 5 S Slas il lg 4 s €V Jgoo

(o)

AR <\Y </ YYVYAY/Y

61.,4.'9&) ool a0 G rar ol @)lﬂa\;ﬁ QIM@L:.A

S5k

*

v
vy e ey TYEOIVA- s e
A N Y \ARRAVAY 5 ol ele slas
Y
5

ey vy e TYEEAYY Y R
1% “yivs v AYYAAY EE R
oY JIYF N0 £FFYA \$ b ele slas

*%

Wl G Fomb o 8es 4555 an o 0 (gl g 5sb w azel SIS jin ld; a3l L LS o
Lo o oy (aFLE (0708 5 758 CageS (Sol> St i )3 LSU B 4igS & by ye 0 (e Ls (G plien o
A0 9 ) o6 par CotnS W oo LV JSE jo by loges aF jglailen allos axél S o clSSl a4
St s cuiSl m 5 (SR gon 455 90 9,90 0 el a8 18 s 00 o LSSl 8 @S ldlw
Gl slo g job ) ol S (oDl 4250 9 S5 s par Sl 5 SIS 30 (A Sl (59, Dud 4 axely
G rar CuinS « S5y e (B e asS o Lol cwl a3 )T SLash Al Sledlw x50 9 ;) 0550 50 ol 0old
ilee CansSsS sl CeAS S 4 bgy e Dl a2 )0
S5 Slgige (LS gl Jlowl cuis lae S5 aijlo oS 0 Sles p pedits (30 0l e SLLS
(39 S ST hag hls b rizen 0583 ay iz Lol 5 asl (o slaoslys wiejl S’ Lids I, alS

V¥ .y
e



)

) il rgle 0y5muss el

@0yl olBhils WA Hoaped V G i€ Vb
%';M

)

ASTM) ol Joeo 50 ol (owyiws SoblB b g ol (s3ie dlge 0,033 Cud b g Ol Cgd (5SS cgs adss
.(International, 2014

Sl eols las 1) cwlin o Slas azely S @ s T 0lgo (9l slo s iolejl ol 5o

6 6
\%: 9
% \
3 2 34
9 :
22 b
| =
S0 s0
LSl
CasseoS nys 10+ ol py 15O+ ZaysS S Y+ CansgraS (ay5 10+ Sy TEDH g sS5S X
s S0+ /50 + 5 S/
B CngnS o3 10+ Cud /80 + S ST !" 9-“-"“5&5")‘_ Q“’“Jf Ehe ’5" _
B e e e . B CagroS (nys/d + Sl 15O+ )8 CanvgraSY -
SogeaS go5l0 + el 1704 g8 CmpeaS Y M oals i a4 o sLad o oolitul 3550 Jsono S5
M sals olgie a4 jew glad )0 oolaiul )50 Jseme S
. 6 4000
! ® 3000
£
o 4 5]
33 = 2000
3
o2 3 1000
S ~
S
. 0
0 3 -
REE S sl
Gz snyg 10 + oy 5O+ oy 5SS /¥
S gy 0+ S 1985 55 B ooy oy 1+ ol l50 2 5 SIS
B oS (g 10+ Sl 170 ¢ S ST B CongaS s/ + oy 150+ )5 CanguaSTY -
EWM 90+ Sod g PO+ 7B CungeSTY e l V L) T .
M sals olsie 4 jow slad 1o soliiwl 5 50 Joaro S

M sels olgie a5 jw glad ;o ooliiul 550 Jsore S

S (sla i 9 b g5 o 0y WSl g (s CoiS SlaGeSle anlie €T IS0

@ D50 dnogs e Hled Slasl S JcinS sl i ol e LiSOlE il 4365 Ll slasle 4o
iboed ()15 e )0 50 005 Sz (ol S azel S LS
&Ll
Ahmed, M.H.B. and Rashid R. 2009. Thermal performance of rooftop greenery system in tropical climate

of Malaysia. In: Proceedings of the conference on technology & sustainability in the built

environment. 391-408.
ASTM International, 2014. ASTM E2777-14, Standard Guide for Vegetative (Green) Roof Systems

(West Conshohocken, PA, US).

Binabid, J. 2010. Vertical garden: the study of vertical gardens and their benefits for low-rise buildings
in moderate and hot climates [1476132]. United States — California: University of Southern
California.

Fernandez-Cafiero, R., Ordovas, J. and Machuca, M.A.H. 2011. Domestic Gardens as Water-wise
Landscapes: A Case Study in Southwestern Europe. Hort Technology 21, 616-623.



) il rgle 0y5muss el

@og)l 05031 JRGA e V G i€

Honjo, T. and Takakura, T. 1990. Simulation of thermal effects of urban green areas on their surrounding
areas. Energy Build. 15:443-6.

Jaafar, B. Said, I. and Rasidi, M.H. 2011. Evaluating the impact of vertical greenery system on cooling
effect on high rise buildings and surroundings: a review. In: Proceedings of the 12th international
conference on sustainable environment and architecture (Senvar). Indonesia. p. 8.

Rayner, J.P., Raynor, K.J. and Williams, N.S.G. 2010. Facade greening: a case study from Melbourne,
Australia. 1l International Conference on Landscape and Urban Hort. p. 6.

Rozum, J. 2014. Irrigation effects on growth and visual quality of three ornamental grass species.
Horticulture and Landscape Architecture. Colorado State University, Colorado, USA.

Saadatian, O., Sopian, K., Salleh, E., Lim, C.H., Riffat, S., Saadatian, E. et al. 2013. A review of energy
aspects of green roofs. Renew Sustain Energy Rev. 23:155-68.

Wong, N.H. and Yu, C. 2005. Study of green areas and urban heat island in a tropical city. Habitat Int.
29:547-58

Effect of growing media type and plant species on qualitative performance and
growth index of external green wall in climate conditions of Mashhad during
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Abstract

Construction of vertical green systems not only reduces temperature of the environment but also
brings many economic, environmental and social benefits. However, there are still little studies on the
growing media which can allow the plants to be established. Also, finding a growing medium which can
provide the growing and nutritional performance and environmental sustainability with the plants is still a
challenge. The purpose of this study is to evaluate the performance of four growing media types (30%
cocopeat + 65% Perlite + 5% vermicompost, 30% leaf litter + 65% perlite + 5% vermicompost, 30%
mushroom compost + 65% perlite + 5% vermicompost and common soil used in the green space as the
control) and three ground cover plant species (Frankenia thymifolia, Potentilla sp.,Vinca minor) in growing
conditions of three external green walls as the controls of the experiment. The results showed that visual
quality, color and health index of Frankenia was not affected by the growing media in the summer season.
Regarding the growth index, all the three plant species in the soil as the growing medium had a significantly
lower performance. The highest growth index was recorded in Frankenia when planted in the growing
medium containing the mushroom compost and the lowest growth index was observed in Potentilla planted
in the common soil. Based on the results of this research, the ground cover species of Frankenia planted in
the growing media containing organic materials for construction of green walls is recommended. Further,
it seems that, common soil alone is not a suitable substrate to be used in external green walls.

Keywords: Organic bedding, mushroom compost, visual quality, ground cover plant, sustainable system
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