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Table 1. Analysis of variance of effect of Vermicompost and Rice hull on some characteristics of Oenothera speciosa
in green roof

Change Flower Daily Flower Stem  Plant Stem  Root Stem  Root Crown Number Root
source number Flowering diameter diameter height Fresh Fresh Dry —Dry diameter of volume
average weight weight weight weight seedlings
Vermicompost (A) 2 21550.92” 1414~ 29.75  0.03° 36.34" 270.62" 20.81" 7.32° 144  32.05 46.70° 20.70"
Rice hull (B) 2 5681.92" 14577 94697 0.07 96.12" 94.33™ 0.76™ 11.68™ 0.30™ 1578 42.48™ 2.48™
AxB 4 1799220 13.02" 61.74" 0.01™ 67.31" 42.33" 17.46™ 18.34™ 0.98" 48.19" 70.53" 16.25"
Error 18 138.25 0.88 372 0003 149 270 122 1.06 030 113 277 285
CcVv 5.36 13.98 622 1312 405 867 1444 1561 1831 1165 1015 2257

ns, *, **: non-significant, significant at p<0.05 and p<0.01.
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Table 2. Vermicompost fertilizer analysis used in medium culture.

Cu (PPM) Mn (PPM) Zn (PPM) Fe (PPM)
5-90 15-25 27-40 36-40
Moisture Cl meg/lit K20 % P20s % CIN N% 0.C% 0.M% pH/5dw  EC (dsm)
25 15.5 3.19 0.61 7.66 4.92 37.7 65 7 1.1
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Table 3. Mean comparison of effect of Vermicompost and Rice hull on some characteristics of Oenothera speciosa in

green roof

Number Flowerin Flower ~ Stem  Plant ?rt:s? fl'\;gsor: Séem %OOt Crown Number  Root

Treatment of averageg diameter diameter height weight weight weirght wei?;/ht diameter of_ volume
flower (mm) (mm)  (cm) © © © © (mm) seedlings  (ml)

Vermicompost (zero) ~ 173.88°  5.65° 2980° 044° 3138 1644° 813° 655 308% 10.88° 1866° 6.77°
Vermicompost (5%) 212.77°  6.46°  3009° 040° 27.77° 1516° 594° 571° 259° 936" 1411° 6.44°
Vermicompost (10%)  271.11*  811*  3309° 052° 3111° 2524° 886° 751° 3.38% 7.3° 1644° 922°
Rice hull (zero) 246.88°  8.08° 2962° 035" 30.88" 21.86° 7.34* 7.75% 3.18* 996° 1622° 7.66°
Rice hull (7%) 197.77¢ 555° 2866° 050° 2650° 1546° 7.66° 547° 3.05* 7.60° 1433° 6.88°
Rice hull (14%) 213.11" 658"  3470° 051° 3288 1952° 793* 654° 282*% 982® 18.66° 7.88°

35,05 5S5ls yge;l &b /0 v o &kl Ll S e Dl S e By > b o Silo
Numbers followed by the same letter are not significantly differentnt (P<0.05).
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Table 4. Analysis of variance of the effect of Vermicompost and Rice hull on Relative Water Content, soil humidity,
leaf Chlorophyll a, b and total of Oenothera speciosa in green roof

Source of Variation

MS

df RWC Soil humidity Cholorophyll a Cholorophyll b Total cholorophyll
Vermicompost (A) 2 63.56" 43.89" 0.10" 0.05™ 0337
Rice hull (B) 2 21.71° 10.277 0.05" 0.03™ 0.16”
AxB 4 151.08™ 19.91" 0.03" 0.02" 0.09™
Error 18 5.93 0.69 0.008 0.02 0.04
cv 3.57 2.43 10.24 25.72 14.81

ns, *, **: non-significant and significant at p<0.05 and p<0.01.
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Figure 1. Effect of Vermicompost (zero, 5 and 10%) and Rice hull (zero, 7 and 14%) on plant leaf Relative Water Content
(Numbers followed by the same letter are not significantly differentns (P<0.05))
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Culture media

V: vermicompost

S: Rice hull
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Figure 2. Effect of different culture media on soil humidity of Oenothera speciosa.
V: Vermicompost (0, 5 and 10%) and s: rice hull (0, 7 and 14%).
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Figure 3. Effect of different culture media on total chlorophyll (Cht), Chlorophyll a (Cha) and b (Chb).
V: Vermicompost (0, 5 and 10%) and s: rice hull (0, 7 and 14%).
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Figure 4. Substrates weight with different ratios percent of vermicompost and rice hull.
V: Vermicompost (0, 5 and 10%) and s: rice hull (0, 7 and 14%)).

Pl g Al WS e S i (Gusb,
Sesd Gl nl )0 b 5 lse bady,
VP @ (s olyed 4 0oy Ve CeugieS e
Sl pwy 090 Slas |y HS6 iy ds o
oalolml ()39 i Glo i 4 @y ogee 0995
L oolyen gy g 9 ool palS | gleisle
SIS wlio JB5 ol g2 (538l CunnseaS 09
Ly e ol 00y e 0 gldss dlge 5 Zugh,

3l g0 48 podsyg e

S 25 4
084S cils bl g oo B ol s ply
S et il el CangaeS coyy wilize ol
5 2l plal Sz 5 5 59 @il gl (5 kb
e obS )0 0yl 5 S Cogh) iy ozl
wsllae b 36 Glge 1 S5 ool Ssbiss
(loosd (K8 Luld ogn 0 CengiaS 0)s
ey et bme 0 OF (gl e b g )

5 Sldss Lylyd ogne 4 SA @y ogaw Geized



VPO

... (Oenothera speciosa Rosea) 3,50 (o o J5 CotnS Sgutn 10y, 02 9 (>3,

REFERENCES

1.

a &

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21,
22,

23.

24,

25.

Abouzari, A., Rouhi, S., Eslami, A. & Kaviani, B. (2012). Comparison of the Effect of Different
Soilless Growing Media on some Growth Characteristics of Benjamin Tree (Ficus benjamina).
International Journal of Agriculture & Biology, 14(6), 985-988.

Akanni, D. I. & Ojeniyi S.0. (2007). Effect of different levels of poultry manure on soil physical
properties, Nutrients status, growth and yield of tomato. Research Journal of Agronomy, 1(1), 1-4.
Akbarinia, A., Ghalavand, A., Tahmasebi Sarvestani, Z., Sharrifi Ashorabadi, A. & Banj Shafieei, S.
(2004). Effect of different nutrition systems on soil properties, Elemental uptake and seed yield of
Ajowan (Carum copticum). Pajouhesh & Sazandegi, 62, 11-19.

Arnon, A.N. (1967). Method of extraction of chlorophyll in the plants.Agronomy Journal, 23, 112-121.
Bakhshi, R. & Khorsand niko, M. (2013). Offering new solutions for green roof development
approach to sustainable development goals in Iran. 6th Trans-Regional Conference On Advances In
Engineering Sciences, 14 May.,Tonekabon city, Iran, PP: 1-11. (in Farsi)

Borji, Sh., Khodadadi, M. & Mobasser, H. R. (2014). Effect of different levels of vermicompost on
growth characteristics and flowering geranium. Journal of Novel Applied Sciences, 3(3), 307-309.
Bybordi, A., Malakuti, MJ., Amir colary, A. & Nafisi, M. (2000). Chemical fertilizer supply and
apply among sustainable agriculture. Agriculture Education Press. PP 205-212. (In Farsi).

Darzi, M.T.; Hadjseyed Hadi, M.R. & Rejali, F. (2011). Effects of vermicompost and phosphate
biofertilizer application on yield and yield components in Anise (Pimpinella anisum L.). Iranian
Journal of Medicinal and Aromatic Plants, 26 (4), 452-465. (in Farsi)

Evans, M.R. & Gachukia, M. (2004). Fresh parboiled rice hulls serve as an alternative to perlite in
greenhouse crop substrates. Horticultural Science, 39, 232-235.

Evans, MR. & Gachukia, M. (2004). Fresh parboiled rice hulls serve as an alternative to perlite in
greenhouse crop substrates. Horticultural Science, 39, 232-235.

Fallahi, J., Koocheki, A. & Rezvani Moghaddam, P. (2008). Investigating the effects of organic
fertilizers on quantity index and the amount of essential oil and chamazulene in chamomile
(matricaria recutita). Agricultural research, 8(1 b), 157-168.

Fernandez-Cafiero, R., Emilsson, T., Fernandez-Barba, C. & Machuca, M. A. H. (2013). Green roof
systems: A study of public attitudes and preferences in southern Spain. Journal of Environmental
Management, 128, 106-115.

Fotouhi, K., Ahmadali, J., Noorjoo, A. & Khorshid, A. (2008). Irrigation management based on
allowed water depletion at different growth stages of sugar beet in Miyandoab region. Journal of
Sugar Beet, 24(1), 43-60. (in Farsi)

Gao, X., Zou, C., Wang, L. & Zhang, F. (2004). Silicon improves water use efficiency in maize
plants. Journal of Plant Nutrition, 27(8), 1457-1470.

Garousi, H., Hemmati, Kh. & Habibi, D. (2013). The effect of growth-promoting bacteria
vermicompost, municipal solid waste compost on the growthcharacteristics, chlorophyll content and
some secondary metabolites of Hyssopus officianalis. Plant Sciences Researches, 8(3), 58-66.
Ghasemi ghehsareh, M. (2012). Floriculture. Volume 1, moalef, Iran.

Gupta, p.k. (2003). Why vermicomposting? In vermicomposting for sustainable agriculture, agrobios
(india) agronomy house. Jodhpur 14-25.

Haj Seyed Hadi, MR., Darzi, MT., Ghandehari, Z. & Riazi, Gh. (2011). Effects of vermicompost and
amino acids on the flower yield and essential oil production from Matricaria chamomile L. Journal
of Medicinal Plants Research, 5(23, 5611-5617.

Hamidpour, M., Fathi, S. & Roosta, H.R. (2013). Effects of zeolite and vermicompost on growth
characteristics and concentration of some nutrients in Petunia hybrida. Journal of science and
technology of greenhouse culture, 4(13), 95-103. (in Farsi)

Hekmati, J. (2011). The seasonal flowers. Publication of Agriculture Iran, Tehran.

Hillel, D. (1971). Soil and water, physical principles and processes. New York, Academic Press.
Hohjo, M., Ganda, M., Maruo, T., Shinohara, Y. & Ito, T. (2001). Effect of NaCl application on
growth. Yield and fruit quality in NFT- tomato plants. Acta Horticulturae, 548, 469-475.

Jahanbin, S., Tahmasebi Sarvestani, Z., Modarres, A. M. & Karimzadeh, G. (2004). Effect of drought
steress on yield, yield components and resistance indices of Hull-less Barley genotypes. Journal of
Agriculture Sciences and Natural Resources, 10(4), 25-34.

Kamenidou, S., Cavins, TJ. & Marek, S. (2008a). Silicon supplements affect horticultural traits of
greenhouse-produced ornamental sunflowers. Horticultural Science, 43(1), 236-239.

Kamenidou, S., Cavins, TJ. & Marek, S. (2009b). Evaluation of silicon as a nutritional supplement
for greenhouse zinnia production. Horticultural Science, 119, 297-301.


http://search.ricest.ac.ir/Ricest/article/2548408/The_effect_of_growth-promoting_bacteria_vermicompost_municipal_solid_waste_compost_on_the_growthcharacteristics_chlorophyll_content_and_some_secondary_metabolites_of_Hyssopus_officianalis
http://search.ricest.ac.ir/Ricest/article/2548408/The_effect_of_growth-promoting_bacteria_vermicompost_municipal_solid_waste_compost_on_the_growthcharacteristics_chlorophyll_content_and_some_secondary_metabolites_of_Hyssopus_officianalis
http://search.ricest.ac.ir/Ricest/article/2548408/The_effect_of_growth-promoting_bacteria_vermicompost_municipal_solid_waste_compost_on_the_growthcharacteristics_chlorophyll_content_and_some_secondary_metabolites_of_Hyssopus_officianalis
http://ejgcst.iut.ac.ir/search.php?slc_lang=en&sid=1&auth=Hamidpour
http://ejgcst.iut.ac.ir/search.php?slc_lang=en&sid=1&auth=Fathi
http://ejgcst.iut.ac.ir/search.php?slc_lang=en&sid=1&auth=Roosta
http://ejgcst.iut.ac.ir/search.php?slc_lang=en&sid=1&auth=Roosta
http://ejgcst.iut.ac.ir/search.php?slc_lang=en&sid=1&auth=Roosta
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBsQFjAA&url=http%3A%2F%2Fwww.actahort.org%2F&ei=KkZkVeDdLIPbsASu_IDQCA&usg=AFQjCNGmaouPftIDqhoJiYNer6F6G0QA1A&bvm=bv.93990622,d.cWc

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44,

45,

46.

47.

48.

VA0l ) 5yLes PV 80 o)l SLEL psle Vo5

Kamenidou, S., Cavins, TJ. & Marek, S. (2010c). Silicon supplements affect floricultural quality
traits and elemental nutrient concentrations of greenhouse produced gerbera. Horticultural Science,
123, 390-394.

Khalesro, SH., Ghalavand, A., Sefidkon, F. & Asgharzadeh, A. (2012). The effect of biological and
organic inputs on quantity and quality of essential oil and some elements content of anise (Pimpinella
anisum L.). Iranian Journal of Medicinal and Aromatic Plants, 27(4), 551-560.

Kheirkhah Rahim abad, K. & Lotfi, K. (2013). Vermicompost, wondrous phenomenon. Journal of
Agricultural Engineering Research, 42, 44-49.

Khomami, A. M. (2011). Effect of sawdust vermicompost in pot media on nutrition and growth of
Dieffenbachia (Dieffenbachia amoena) plant. Seed and Plant Production Journal, 26(4), 435-444.
Khorramdel, S., Amin-ghafoori, A., Rezvani-moghaddam, P. & Nassiri-Mahallati, M. (2010). The
effect of differrent Irrigation levels with using biological fertilizers on seed yield, Chlorophyll and
RWC of Sesame (Sesamum indicum L.). The First National Conference on Sustainable Agriculture
and Clean Products, 11-12 Nov., Isfahan.

Khoshkhui, M. (2013). Floricultural principles and species (second edition). Shiraz University Press,
Shiraz.

Kupfer, C. & Kahnt, G. (1992). Effects of application of amorphous silica on transpiration and
photosynthesis of soybean plants under varied soil and relative air humidity conditions. Journal of
Agronomy and Crop Science, 168, 318-325.

Ma, JF. & Takahashi, E. (2002). Soil, Fertilizer, and Plant Silicon Research in Japan. Elsevier
Science, Amsterdam. pp: 294.

Mahdloeli, S. (2010). Feasibility study of vertical green space in greater Tehran (Case Study: Tehran
region 5). Master in science thesis of environment design.

Matos, G.D. & Arrunda, M.A.Z. (2003). Vermicompost as natural adsorbent for removing metal ions
from laboratory effluents. Process Biochemistry, 39, 81-88.

Mehrafsar, S. (2013). Green roofs and challenges in the process of implementing them, Payam-e-
Sabz, 109(12), 13-16. (in Farsi)

Mohammadi Ghehsareh, A. (2013). Effect of date palm wastes and rice hull mixed with soil on
growth and yield of cucumber in greenhouse culture. International Journal of Recycling of Organic
Waste in Agriculture, 2(17), 1-5.

Mousavi Mirkalaei, SM., Oraghi Ardebili, Z. & Mostafavi, M. (2013). The effects of different
organic fertilizers on the growth of lilies (Lillium longiflorum). International Research Journal of
Applied and Basic Sciences, 4(1), 181-186.

Narayanaswamy, C. & Prakash, NB. (2009). Calibration, and categorization of plant available silicon
in rice soils of South India. Journal of Plant Nutrition, 32(8), 1237-1254.

Papafotiou, M., Pergialioti, N. & Tassoula, L. (2013). Growth of native aromatic Xerophytes in an
extensive Mediterranean green roof as affected by substrate type and depth and irrigation frequency.
Horticultural Science, 48, 1327-1333.

Prakash, N.B., Narayanaswamy, C. & Chandrashekar, N. (2010). Status, calibration, and categorization of
plant available silicon in different rice soils of Karnataka. Technical Bulletin from Department of Soil
Science and Agricultural Chemistry. University of Agricultural Sciences, Bangalore, India.

Razavian, M. T. & Ghafouripour, A. (2010). Green Roofs. Amayesh Geographical Journal, 10, 137-170.
Rochana, T., Sawaneg, R., Patma, V.R. & Bunyong, T. (2006). Effect of organic and clay mineral
ammendment on physical properties of degraded sandy soil for sugarcane production. Research
Articles, 8(1), 44-48.

Sanches Govin, E., Rodrigues Gonzales, H., Carballo Guerra, C. & Milanés Figueredo, M. (2005).
Influencia de abonos organicosy biofertilizantes en la calidad de las species medicinales Calendula
officinalis L. y Matricaria recutita L. Revista Cubana de Plant Medicinal, 10(1), 1-5.

Shadanpour, F., Mohammadi Torkashvand, A. & Hashemi Majd, K. (2011). The effect of cow
manure vermicompost as the planting medium on the growth of Marigold. Scholars Research
Library Annals of Biological Research, 2(6), 109-115.

Shafagh Kolvanagh, J., Zehtab Salmasi, S., Javanshir, A., Moghaddam, M. & Dabbagh
Mohammadinasab, A. (2010). Influence of nitrogen and weed interference on grain yield, yield
components and leaf chlorophyll value of Soybean. Journnal of Sustainable Agricultue and
Production Science, 19(1), 1-20.

Tarig, U., Rehman, Sh., Khan, MA., Younis, A., Yaseen, M. & Ahsan, M. (2012). Agricultural and
municipal waste as potting media components for the growth and flowering of Dahlia hortensis
‘Figaro’. Turkish Journal of Botany, 36, 378-385.

Zahrabi, A.M. (2006). The Green roof a long step in appropriate of the urban environment for the
disabled and veterans.1st National Conference on Enabling the Urban Environment for the Disabled,
25-26 Oct, Tehran, pp. 130-139.


http://www.researchgate.net/journal/1095-9246_Journal_of_Agricultural_Engineering_Research
http://www.researchgate.net/journal/1095-9246_Journal_of_Agricultural_Engineering_Research
http://paperity.org/search/?q=authors%3A%22Ahmad+Mohammadi+Ghehsareh%22
http://paperity.org/journal/92008/international-journal-of-recycling-of-organic-waste-in-agriculture
http://paperity.org/journal/92008/international-journal-of-recycling-of-organic-waste-in-agriculture
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBsQFjAA&url=http%3A%2F%2Fjournals.tubitak.gov.tr%2Fbotany%2F&ei=dcpuVbXAL8HFUvulgNAN&usg=AFQjCNFBYChDaclzUQoWNKn9ldN4vsRwRw&bvm=bv.94911696,d.ZGU

Iranian Journal of Horticultural Science, Vol. 47, No. 1, Spring 2016

Quiality of pink evening primrose (Oenothera speciosa Rosea) improved by
application of vermicompost and rice hull in green roof medium

Tahereh Bahramit, Vahid Rouhi?, Abdulrahman Mohammad Khani® and Saeid Reezi**
1, 2, 3, 4. M.Sc. Student, Assistant Professor, Associate Professor and Assistant Professor, Department of
Horticulture, Faculty of Agriculture, Shahrekord University, Shahrekord, Iran
(Received: Aug. 22, 2015 - Accepted: Dec. 7, 2015)

ABSTRACT

Green roofs are a part of efforts to make the cities more sustainable and it is one of the modern solutions
for urban problems. The physical development of cities led to loss of the natural environment. Therefore,
the development of green spaces plays an important role in human life. In order to evaluate the effect of
some culture media on yield of “Oenothera speciosa Rosea” in green roof situation, a factorial
experiment conducted based on a complete random design with vermicompost (0, 5, and 10% v/v) and
rice hull (0, 7, and 14% v/v) factors in three replications. The results showed that vermicompost treatment
has a positive significant effect on the number of flowers, daily flowering average, flower diameter, stem
diameter, root volume, fresh and dry weight of shoots and roots and soil humidity. Also, in most
measured traits, it showed a positive effect compared to control plants. In this research, vermicompost
(10% v/v) mixed with rice hull (14% v/v) improved quality and quantity traits of pink evening primrose.
Then, overall results showed that this mixture can recommend as a medium for evening primrose in the
green roof.

Keywords: culture media, green roof, Oenothera speciosa Rosea, rice hull, vermicompost.
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