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Evaluate the performance of some plants on different substrate types and depths
under various drought conditions in the extensive green roof
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ABSTRACT

Because of the extensive green roof and the special conditions of an environment that is created for plants, the
selecting suitable plant species to provide the necessary accuracy. In order to introduction of suitable plant species
and investigation of effect of the irrigation treatments and the suitable depth and type of medium, the plants were
culture in boxes for five months (July - November) and they were placed on the roof of a building. Selected plants
including Ophiopogon (Ophiopogon jaburan), Frankenia (Frankenia thymifolia), Carpobrotus (Carpobrotus edulis)
were from three different families. They were placed in boxes with 10 and 20 cm deep including the culture medium
with and without peat in wet and dry irrigation conditions. The characteristic of plant morphology were appearance,
length and surface area, root and shoot fresh and dry weight. Results showed that the highest quality, coverage and
length during the three treatment plants beyond to depth of 20 cm, wet medium irrigation and peat medium. It should
be noted that the treatment plants with water depth of 10 cm and medium-dry without peat, in the longer time their
quality, coverage and length were acceptable. Since of the extensive green roof system requires minimal
maintenance and less deep, this situation can be considered appropriate. In comparing the three plants, Carpobrotus
and Frankenia had better performance than the Ophiopogon. The topic of green roofs in Iran is very new so the
importance and necessity of this research is quite clear. This research for the first time did pay attention to the green
roof and suitable selected plant species for this system in Iran.
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Analysis of variance of different traits of Frankenia thymifolia..Table 1

Mean Square

SOV. of Visual quality ~ Plant length  Coated surface

Irrigation 1 87.04 7 864.033" 2340.37™
Sowing depth 1 169.96 3434.70" 6176.041"
Type of medium 1 1.64™ 22.53™ 51.041™
Irrigation x depth 1 30.92"™ 14.70 "™ 1552.041 "
Irrigation x medium 1 109™ 48.13™ 715.041 "™
Depth x medium 1 11.42"™ 1128.53 " 135375 "™
Irrigation x depth x medium 1 0.40096 " 388.80 ™ 442.041™
Error a 16 7.427 136.26 1073.48
Time 4 44,69 1076.84™ 9550.29™
Irrigation x time 4 227" 54.491 ™ 240.882 "
Depth x time 4 763" 36.283™ 470.098"
Medium x time 4 0471™ 18.033 ™ 170.58™
Irrigation x depth x time 4 0.428 ™ 8.783 ™ 59.50 "™
Irrigation x medium x time 4 0.287 ™ 15.46 ™ 94.9019 ™
Depth x medium x time 4 5.121™ 0.991"™ 416.86 "
Irrigation x depth x medium x time 4 0.296 "™ 15.0083 ™ 58.039 ™
Error b 64 2.448 31.068 130.33
coefficient of variation (CV) 18.8 23.6 14.06

S8 Fae zuf g 00,00 mhaw (o (5 I L s y3) mhaw 15 (6,0 sixe oS 5 A NS g s
** * ns: Significant at 1%, 5% probability level and non-significant, respectively.
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Table 2. Analysis of variance of different traits of Carpobrotus edulis

Mean Square

SOV. df Visual quality  Plant length  Coated surface
Irrigation 1 0.010083 ™ 142.79 ™ 13.8720 ™
Sowing depth 1 13.1340 ™ 333.66 454.74"
Type of medium 1 1.3876 ™ 0.6020 "™ 271.803™
Irrigation x depth 1 0.850083 ™ 0.1020 ™ 345.441™
Irrigation x medium 1 1.95™ 1.752 "™ 57.963 ™
Depth x medium 1 3.78™ 320.46 " 274.2163 ™
Irrigation x depth x medium 1 3.300083 ™ 38.64 ™ 7.203™
Errora 16 1.504 42.609 92.34
Time 4 17.1527 " 1373.72" 1129.08™
Irrigation x time 4 1.6094 ™ 4586 14.064 ™
Depth x time 4 1.6680 ™ 35117 49.0025"
Medium x time 4 0.6227 ™ 14.31° 51.231"
Irrigation x depth x time 4 1.23™ 5.62"™ 37.98"™
Irrigation x medium x time 4 0.7972 "™ 5.59 "™ 15271 ™
Depth x medium x time 4 0.3534 "™ 27.045 ™ 29.7721™
Irrigation x depth x medium x time 4 0.0857 ™ 415™ 1.6530 ™
Error b 64 0.9496 541 16.204
coefficient of variation (CV) 11.04 10.05 17.07

LIS sixe i€ 5 20,00 mhw )5 (5l cixe (o )0 maw [0 ()l Sre 5 4 NS g e e
** * ns: Significant at 1%, 5% probability level and non-significant, respectively.
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Table 3. Analysis of variance of different traits of Ophiopogon jaburan

Mean Square

SO.V. df Visual quality  Plant length  Coated surface
Irrigation 1 0.520083 ™ 5.1253™ 11.8440 "™
Sowing depth 1 13.400083 "™ 50.9603 21.42075™
Type of medium 1 29.30408 ™ 22.53™ 27.36075 ™
Irrigation x depth 1 2.730083 ™ 8.643 ™ 0.310083 ™
Irrigation x medium 1 20.584083 ™ 22.8813"™ 18.96075 "
Depth x medium 1 0.37408 ™ 8.2163 " 0.16875 "™
Irrigation x depth x medium 1 4.760083 ™ 0.0563 "™ 0.06075 "™
Error a 16 7.044 10.5846 7.8418
Time 4 322492 124.56™ 99.9619"™
Irrigation x time 4 0.4655 "™ 0.3895 ™ 1.5872"
Depth x time 4 0.84503 ™ 2.6078" 1.9709™
Medium x time 4 0.6095 " 22791 ™ 0.2788™
Irrigation x depth x time 4 1.1146 ™ 1.5478 ™ 0.4233 "™
Irrigation x medium x time 4 0.17825"™ 1.0805 ™ 1.01595 ™
Depth x medium x time 4 2.6120 ™ 1.7188 ™ 0.4652 ™
Irrigation x depth x medium x time 4 0.06341 ™ 0.8846 "™ 1.3259 ™
Error b 64 0.9376 0.9923 1.0142
coefficient of variation (CV) 14.04 9.8 11.3

SIS Fae il 5 0,30 v (0 (6 I pe s y3) mhaw 1o (5,5 cixe oS 5 A NS g s s
** * ns: Significant at 1%, 5% probability level and non-significant, respectively.
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Table 4. Analysis of variance of different traits of the treated plants

Mean Square

SO.V. df Visual quality ~ Plant length  Coated surface
Plant 2 116.42 ™ 6987.9076 ~  150646.45
Irrigation 1 341174 633.8813 1154.46 "™
Sowing depth 1 140.049 ™  2352.6446 ™ 3985.92
Type of medium 1 20.046 ™ 25.3340 ™ 271.5004 ™
Plant x irrigation 2 27877 189.0336 ™ 728.7952 ™
Plant x depth 2 30.7069 7333411 1672.0119 "
Plant x medium 2 5.84"™ 10.1673 ™ 34.0277 "™
Irrigation x depth 1 3.1924 "™ 16.7702 ™ 208.2692 ™
Irrigation x medium 1 21274 ™ 56.7233 ™ 98.9050 ™
Depth x medium 1 11.8688 ™ 985.0562 ™ 261.5804 ™
Irrigation x depth x plant 2 15.8704 ™ 3.3360 ™ 896.0212 ™
Irrigation x medium x plant 2 15.4671 "™ 8.0216 ™ 370.4845 ™
Plant x depth x medium 2 1.9934 ™ 236.0767 ™ 78.9532 ™
Irrigation x depth x medium 1 0.3356 "™ 220.1173™ 136.5863 ™
Irrigation x depth x medium x plant 2 4.067 ™ 103.6928 ™ 176.8127 ™
Errora 48 5.2804 63.1536 391.2238
Time 4 763971 2183.8727" 6700.96 ™
Plant x time 8 9.1227™ 195.6286 ™ 2187.98 ™
Irrigation x time 4 0.3794 "™ 67.0046 ™ 109.75 ™
Depth x time 4 4053 " 58.8924 ™ 124.0603
Medium x time 4 0.1398 ™ 2.1789 ™ 129.9508 *
Irrigation x plant x time 8 1.9966 ™ 16.8684 ™ 76.7727 "™
Plant x depth x time 8 3.1577™ 7.5549 ™ 203.83098 ™
Plant x medium x time 8 0.7768 "™ 16.2252 ™ 48.5551"™
Irrigation x depth x time 4 0.4691 "™ 1.8786 ™ 16.7678 ™
Irrigation x medium x time 4 0.1776 ™ 4.0512 "™ 31.4748 "™
Depth x medium x time 4 0.6425 "™ 16.1991 ™ 80.2344 ™
Irrigation x depth x plant x time 8 1.1388 ™ 7.0384 ™ 41.0025 ™
Irrigation x plant x medium x time 8 0.5437 "™ 9.0457 ™ 34.2208 ™
plant x depth x medium x time 8 3.7577™ 6.7783 ™ 188.0637 ™
Irrigation x depth x medium x time 4 0.17026 ™ 10.4647 ™ 30.1237 "™
Irrigation x depth x medium x timex plant 8 0.1398 ™ 47963 " 16.2795 ™
Error b 188 1.42 12.4930 47.4575
coefficient of variation (CV) 14.9 18.6 18.4

Do gire zuf g 0o 00 mhw (8 (5 o gre sy mhaw 10 (5 lo xe o 4 NS g %

** * ns: Significant at 1%, 5% probability level and non-significant, respectively.
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