) ales OVl Sleal AYAF g ALD SLEL psle o XS ey

f:?ja)wJ}aé)éwl&oCﬂ"blrc)bgb’:’é‘ﬁ6)QTMsumj)3é|&;eﬂ}|w)ﬁ
agie 33 Js
"Bl 4kl (T3 e e Fag g
e@‘a‘@l?bl.}?}l;a);)libbl—v g%wjbﬁaliﬁ\aaeubﬁjlﬁajféb‘—" AJ.@,JZ.Aw})}a@l)g&j@hgsﬁiéﬁ;&}b—\
A 592

tehranifar2009@yah00.Com :J stus otiws 5*

o>

S 3 A 2 L OT 1 s b ol Oy 45 ol Olezs b &S5 1 loks3 Lo L (GreeN roof) S ol

Al dga (S I 2alS (@55 O pae oS 2l Jald s ol sble il 43 5 15 OT 4o ¥ &K 516 s,y
A3 0L O 4hal 5 IS (ool 5 (5 Jome &SG r pliaalina 05y b p JiS o3 o Gile 5 ol joe sb
ot F Gy gy Bn b (Oewn 5 5 Tle 3 Jgudd Cannd 93 53 LilasT ol ool s g8 Sl OBl 03 e
IS8 5o JosSB alesT e 55 T 5L (s 6l (Ol 5 5le) e 087 Jge 55 5 (ol JulS (slaes o)
OLLE (slo i 18 b 5 anluligyl 18 528 ¢35 o5 ST) ba o s ¥ 53 ol 48 4 L dslas JlST glacS L
e b kT w35 4w s (e 03 5 508 psde (555 poite) (238 LS 5 (LS5 5 Shay (S =) hdy
oS 0313 0Lz Ul ialesT s o plonil SIS F 5 G 595 ¥ 5 5L 5 93 c0ba 03 530) e )3 5 (I ¥) 2t
2 Shee g ok g 5 anlyin)l 52 ks ST 5 sab 3 1) 3 Shee o e LSS 5 anlu i)l S 2
o et in ged b 1y 3 Shee o 2 g e 3 0T I 4 5 5o 8 oot cpsd SaalafT 55 Koo o b 1 Amls Ol
3,0 Sl N5 o 4 ingy Dglize LSS Gy aw) ks s b 93 a5 3 K5 eslin Jli mr LT Uil 5las 53

335 aoy

5855 S50 (s o (Ldd &l o G (LB o 55 (Sla sy 5Ld SIS Dlods”

A0

b ol Spp 4 45 Sl Dlez b &K1 (ol colis e b (Green 100f) S ol o315 93 b oS 5l edsiy (slapl

» b €55 (Roof garden) ol gl 5wl 435 515 O do 0¥ &K 5135 5 ddy e 5 ALE 2 L 0T 51 2o
Flan Jor 53 oo 3,85 &K 15 i o 03 oyl 53 Slodisl b s 41 o slapl 2338 o L a5 ol 6 (53,
oo sk 2l dga (S JT 2al8 (655 O pan 8 (2l Jols o ol Gl e T oo ot 4 a g Jaoe (5IS”
il s O (61 1) ool 5 (s 5 Jome S5 pl e3linel 05y sl o s CoblB imen 5 03 1o Gile 5 ol
2> Gl Sliions 55T oo @l b w5 £ 55 SISl 1) Sl LS 5 03 505 ksl 5 G 15 Ok T e el
oS g5 Dbl Jole o tege Sl (S ol 53 Zaslie U5 el ahpdy Do OT L Jad 0 Dl g g0 5 40 0]
@8 Do g S 53 (YA (5 KU 5 Sils) Al e 55LT s phe by Cusgdons Sjs0 )5 oS 4
£5 K 5l S 5 e Y S S g 85 2 ) A S S s s bl 5 (S5 s 4 OIS

W(V'\' CQB}M@U)&;}Q)}«,&‘\{43;\Y,A—V«(}.L»}w‘;cﬁﬁﬁwmgéu\%@)éb;JK



S Al Yl Sleal-\YAF g AL @g;\{r}uass‘ o

(i gl o3 sl Sh Sos e 3 Ly dals iy s s BB s e eSS LT 4 S st
05 728 o ol (238 G Ll 3 BT Jlad ol (5 g 655 10 ks 0L T iS5 Sas oS
e 65 Ve el 0L Gle oS TAY I i 68 S o a8 ples ey ol b oS8 b1 ey 5
585 Wl e K a3 1y s gla oL ST IV 68 o g copl p osdhe iy o by 74

SRR PR

ol ek Lt (63 508 (Slalad Sl eslinul oy p e b il (lal2d o 4 08 @ Jolad byl gs s el b a5 L

ol 45 S S8 Ol sl 3 cboyl g5

b w959 é‘}o

4 b pomen 5 (33023 Yl b S Gy oy outa L (ks 5 5l) o 5 o D Cood 93 53 3 le3T !

JlS slacS Tl K8 o3 S8 JhlesT I 5o (Okl 5 5l o S U g 53 chgia yed 53 T 35S Comal
(S ) g OWLE (lo 5 1S s 5 anly i)l S b 03 25 ST ooy camas ¥ s Al 484 L sl
e 0333 3 (W) Culb o b oLT w35 a5 (e 03 5 508 ook 65,5 pasb) (5858 OaLS 5 (LSS5 5 Sy
o gl 3 e3limal 5550 glawY Sule; b (Saudly (slaams o oblE us el GUSS 50 ¥ 5 5USS 5 99 <Ok )3 55))

RHRAIALY

das (15 =X by 3RS g Lk Bl 25 =Y) (6 (8 005 65 5 OT o (S ol ey g 3y Slio
=0 5 dlo oS 700 51 b Cads 25 =F (ol e 00 L gz 55 =Y coiledl e V00 1 2S5 s

Sy ﬁ’ﬂ’(er‘W‘fﬁjxaM
Som g mbs
"f“'dw

,Mq,uj,tlsw‘g,ﬂg,;uﬁg,;bsﬁw&@J;QL,;Q\J;)Mti.u,)us};..éagfuugwdﬂu:,»uﬂ@u

MY 3 FNAE) 5 5 Olin 5 52l 53 &5 5 OT dsigmmmn o YL Ails Obe )3 133 Shoe o g (0 e p3
FIAY) Olin ) b 53 5 LSS olS 53 (Usms Sn FVY) sl b 53 s 0 (S siomn b adalicn g e 25 olS )3 (s
F o omleT 53 8 sk 55 5o 8 stz 4 (258 OWLS paemme 53 (Y 5) Jgils) 55 0525 ST olS s (Uges e

313 QLS s Sy (it S glie 5 oty3 8 o551 OLS g 08 53 e Jud



) ales OVl

el =IVAF AL D

S pske 0 K e

L s\ PR RUPNES

sl b gl S0l aslie ) Ut

Score Proline RWC
305,5%s) @A)
d
85
da f/AYa  oY/rbc 03 ,Ls ST
da Y/I0\D  FEFAC awludy)l.o
d
¥/voc f/Vfa  FAVIC Lol .o
da Y/Vb YA/Vad LSS
vd \¥YC . #4/0Fa Y
b
fb V/¥YC  FAIYYC Nz,
e md vesta 658 pae
\f «/Yvd Yre B pake
oa /#¥cd  AA/eVa A P2

Score Proline (/) RWC
(U303 50
$5

f/vda VEde  FY/RAED 05, ST
0/+va f/fAcd FY/YAD oo

awls g,
¥/ b \/\Ae V+/AYVC Lol .o
o/vra f/vYa F#/AVab LSSl
Y/6+b \/\¥be srrova SISk
f/0:a WSE' NARE'S My
Y/Yob YRde VAT o5 8 ps
\/eeC e NEC a3 e g
f/o.a +/Vode #f/Afa A P2

Aas QL:JIJ)\:@Q)L&:P\;U@}L.«):SJ:@ Cog

:Jbs‘}a&hﬂ(ab).}azm‘%Lhr}.kwula.b‘jWJd‘):w;Q)yQWawb@bw‘

¢S Jyad

3 ST SUuds 55 ualb 5 LS Lol es 0> b3l s .C,.mla.u“zjf4§|)|\°)\’“J),\?).>d:1uﬂw)j@t3

|y sy 2l 55 o3lad 5 4y g 51 OLLE 1 alad ol 93 iz god 2l 1y > Shes gy (20 03 0T JLis 41 5 503

L3 gy S slite LSS 595 4m) ks Sl b 93 2 5 s Soslie Gl en (65T Uil Sles 55 o oo (F 5 ¥ Ustor)

338 w5 3,18 (&l Ll o S

503 8 5ol OLS o e p S 55 Jeab B s (2leT 53 8 sk 53 ja 8 pade 2 4 (288 OWLS § ez )

sl OLES 5 g Gy pwlie Cwglae



) el Yle

Dby o s (e gl =F st

el =VYAF e ALO

SLb pske o K ngs

e b s SOl dlie Y 5

o ol o Sy
> U S O
S ()5,
$5
Y/Aved  ¥oec fAAd 05 ,Ls ST
Y/6-de Y/\YC 7Y/0:bed  anlu s yl.Co
Y/onde  \v-d £5/vfd L of .o
¥/ AC ZRr:! oY/vred LSS
YXve  ¥/¥fc  v/srabe S,k
¥/+Ac ¥/a0b OF/Fscd p L
f/0Ab Y/evd AT TR AT
o/ +a \/#5d A¥/Ffa 5 o
f/Avab \/a¥d Vva/Ysab A p
<okt
Y/Ada Y/¥ve V+/¥va Ol 53 59y
Y/VYa Y/AAb FY/z0a Ole 3 59, Y
Y/$Vb ¥/AYa OF/a¥b Ol 53 5, Y

o ol s o G5
> U S ST
e )
<5
Y/Aved  Y/A0b YY/+Ad 03,5 ST
Y/6-de y/4¥cd FY/\eC awlo syl .o
Y/oAde  Y/fvbe 04/1\b L gl s
¥/ AC f/VAa YV/fad LSS
Y/vve Y/Mb #YIVED S,k
Y/+AC Y\ b AEVAN N My
¥/0Ab \/$5d MR (555 s
va V/6\d AY/bFa 5 p e
f/Avab  \/fvd v+ /Aeb e 3
kT
Y/Ma Y/ b Fy/eva Ol 43 59,
¥/vYa Y5 gY/via Ole 3 s, Y
Y/55b Y/A+a YWD Ole ys s, Y




s s Yl Sleal -\ g AL D _s;l;pu.pue)i;fw

1. Butler, C. Orians, C.M. 2011. Sedum cools soil and can improve neighboring plant performance during
water deficit on a green roof. Ecological engineering. 37: 1796-1803.
2. Nagasea, A. Dunnettb, N. 2010. Drought tolerance in different vegetation types for extensive green roofs:

Effects of watering and diversity. Landscape and urban planning. 97: 318-327.

3. Pataki, D.E., Carreiro, M.M., Cherrier, J., Grulke, N.E., Jennings, V., Pincetl, S., Pouyat, R.V., Whitlow,
T.H., Zipperer, W.C., 2011. Coupling biogeochemical cycles in urban environments: ecosystem services,
green solutions, and misconceptions. Frontiersin Ecology and the Environment 9, 27-36.

Effects of plant diversity and different watering regimes on optimum planting design in warm and cold
seasons of Mashhad

N. Vahdati', A. Tehranifar?, F. K azemi®

1- PhD student of Horticulture Science, Ferdows University of Mashhad, 2- Professor Dep. Horticulture
Science, Ferdows University of Mashhad, 3- Assistant professor Dep. Horticulture Science, Ferdowsi

University of Mashhad



) ales OVl Sleal AYAF g ALD SLEL psle o XS ey

Corresponding author: tehranifar2009@yahoo.com
Abstract

Green roof- Living roof is a roof of a building that is partialy or completely covered with
vegetation and a growing medium, planted over water proofing membrane. Green roof benefit include,
energy use efficiency enhancement, air pollution removal, increasing roof life time, noise insulation,
storm water retention and drainage, a home landscape and provides a good biodiversity mediafor wild
life. This study was planned in 2 individual experiments, cold season (autumn and winter) to find out
the survival (completely randomized block) and warm season (spring and summer) for determining the
suitable watering regime as a factorial based on a completely randomized block with 9 plant speciesin
3 classes, grass (Festuca arundinacea, Festuca ovina, Agropyron cristatum), groundcovers (Vinca
major, Potentila sp., Franknia thymifolia) and succulents (Sedum acre, Sedum spectabilis,
Carboprotus edulis) and 3 watering regimes (one, two and three day intervals- 3 liters constant) with 4
replicates. Results of the first experiment showed that Festuca arundinacea and Franknia thymifolia
were the best selection for autumn and Agropyron cristatum, Festuca arundinacea and Carboprotus
edulis were for winter. For the second experiment, Sedum spectabilis was shown to be acclimate better
with warm season conditions, followed by Carboprotus edulis. In addition watering regimes at one
and two day intervals were observed non-significant but both were different significantly with the
other, which could be suggested for large scale use.

Key words: Novel Landscape Technologies, Green Space Acreage Survival, Ecological Benefits



