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Table 1. Treatments were used in this research.
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Table 2. Physical, chemical, and biological properties of solopeat produced from rice husk residue.
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Table 3. Analysis of dry solopeat produced from rice husk (in %).
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Table 4. ANOVA results of consequence effects of medium, clay and its levels and their interactions on
apparatus density, holding capacity and hydraulic conductivity.
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Table 5. Effects of clay types on apparatus density, holding capacity and hydraulic conductivity.
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B Mean Std Dev. Mean Std Dev. Mean Std Dev.
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Table 6. Effects of clay levels on apparatus density, holding capacity, and hydraulic conductivity.

*
level N Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
1 24  0.17c 0.05 27891 ¢c 26.77 0.31a 0.09
2 24 0.18b 0.06 366.96 b 66.68 0.22b 0.06
3 24 0.19a 0.06 466.04 a 115.02 0.12¢c 0.02

s o b oS85 o b s S e Y g YO E
*1, 2, 3 Without clay, With zeolite, With bentonite.*
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Figure 1- Interactions: culture medium, clay type, and its application levels on density. The same letters
on the columns indicate non-significance at the 5% level of Tukey’s test. ABC(Y1): interactions between
culture medium (A), clay type (B), and clay levels (C) & density (Y1).
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Figure 2- Interaction of the three factors of cultivation bed, type of clay, and its application levels on

changes in water holding capacity. The same letters on the columns indicate non-significance at the 5%
level of Tukey’s test. ABC(Y2) is related to the interaction of the factor of culture medium (A), type of clay
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(B), and clay levels (C) on changes in water holding capacity (Y2).
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Figure 3- Interaction of three factors of soilless medium, clay type, and its application levels on changes in
water permeability coefficient. The same letters on columns indicate non-significance at the 5% level of
Tukey’s test. ABC (Y3) is related to the interaction of soilless medium (A) clay type (B) clay levels (C) on

changes in water permeability coefficient (Y3).

a0

W= QBT 9 S5


https://flowerjournal.ir/article-1-280-fa.html

[ Downloaded from flowerjournal.ir on 2025-10-19 ]

AA-AY ()4 O FY) s olals 5 S

S S am

35 03 1 B 0 (V) Sl S il SIS S e od o e 5 S o 03538 IS sk e
Sl 58 Wloy 51y A5 Ol 4l 2l (68 et T Y i e 5 il O w4 by sla S
S el ) Wlie ol g sl ) b S peae 5 0 o Sl ) Sl 5 515 3 SIS
oSS dilen) el eslinal L 3 oy g5 opl Sl (i S s ) I ey 8 G 5 L
5ol S S i ol (STt Sl b IS b O 5 Sl ik SIS S s (G W s e oy
S8 s Olpe 4 Klg o Sod 035381 O 5 o L e 4 035380 WU el iy Sl oSS
S s eslinal o3OS 5 8 s, i b (S5 a8 5 Obmesl (Jals aSle Sl s £l LS W5
S b B s s g ea sl 5 ey Mg e el st S S el L a5 OWLS Sl e 6
S5 el 53 el el s Sl b Sldlas 5 b b3l ol G S S 5 ol S 0 S (85 b o
sl 0 S e

S Flem

ke Sislas (sl s Slides pple o3 - 2l mlo Slid 5 55se] denge (S (sl 5 e SL S
ikt S 0 5 IS Dol b i 5 (830058 A5 S m 51 5 Gt ool 31 o Cula bliu (65 g ol
28 e nl 3 e ol (sl S e O Slidons oSl olant] bl OMS Ol b mlie 5 (5505128

2 Sl il 6! 0T 55

G\.;o

Abad, M., Noguera, P., Puchades, R., Maquieira, A., & Noguera, V. (2002). Physico-chemical and chemical
properties of some coconut coir dusts for use as a peat substitute for containerised ornamental
plants. Bioresource Technology, 82(3), 241-245.

Awang, Y., Shaharom, A. S., Mohamad, R. B., & Selamat, A. (2009). Chemical and physical characteristics of
cocopeat-based media mixtures and their effects on the growth and development of Celosia
cristata. American Journal of Agricultural and Biological Sciences, 4(1), 63-71.

Balakrishnan, K. (2000). Peroxidase activity as an indicator of the iron deficiency in banana.

Blake, G. R., & Hartge, K. H. (1986). Bulk density. Methods of soil analysis: Part 1 Physical and Mineralogical
Methods, 5, 363-375.

Dumroese, R. K., Page-Dumroese, D. S., & Brown, R. E. (2011). Allometry, nitrogen status, and carbon stable
isotope composition of Pinus ponderosa seedlings in two growing media with contrasting nursery irrigation
regimes. Canadian Journal of Forest Research, 41(5), 1091-1101.

Esmaeeli, F, Kalate Jari, S., Alipour, Z.T & Abdousi, V.(2013).study of use of zeolite in combination with

organic material for culture media of Dracaena (Dracaena marginata Ait). Journal of Soil Management and
Sustainable Production, 3(2), 151-168. (In Persian).

Gruda, N.(2009). Do soilless culture systems have an influence on product quality of vegetables?, Humboldt

a5

= ol 9 S5


https://flowerjournal.ir/article-1-280-fa.html

[ Downloaded from flowerjournal.ir on 2025-10-19 ]

GA-AT () Y o 0balS Jf

University of Berlin, Institute for Horticultural Sciences, Journal of Applied Botany and Food Quality,
82, 141-147.

Harding, D.E & Ross,D.J.(1964).Some factors in low-temperature storage influencing the mineralisable-nitrogen
of soils. Journal of the Science of Food and Agriculture, 15(12), 829-834.

lannotti, D. A., Grebus, M. E., Toth, B. L., . Madden, L. V., Hoitink , H. A. J. (1994). Oxygen respirometry to
assess stability and maturity of composted municipal solid waste., Wiley Online Library, 23(6), P. 1177-
1183.

llahi, W.F. F & Ahmed, D. (2017). A Study on the Physical and Hydraulic Characteristics of Cocopeat Perlite
Mixture as a Growing Media in Containerized Plant Production (Kajian terhadap Sifat Fizikal dan
Hidraulik Campuran Cocopeat Perlite sebagai Media Pertumbuhan dalam Pengeluran Tanaman dalam
Bekas. Sains Malaysiana, 46(6), 975-980.

Kharazi, S.M., Tehranifar.A., Nemati, S.H and Bagheri, A.R. (2017). The effect of scales location and type of
medium in production of chives in method of pair of scales in Amaryllis (Hyppeastrum* johnsonii),
Journal of Horticultural Science, 31 (1), 190-200. (In Persian).

Luo,Y., Liang,J., Zeng,G., Chen, M., Mo, D, Li, G & Zhang, D .(2018). Seed germination test for toxicity
evaluation of compost: Its roles, problems and prospects. Plant and Soil, 71, 109-114.

Mahboub Khomami, A., Haddad, A., Alipoor, R., & Hojati, S. I. (2021). Cow manure and sawdust
vermicompost effect on nutrition and growth of ornamental foliage plants. Central Asian Journal of
Environmental Science and Technology Innovation, 2(2), 68-78.

Marashi , M., Ehterami , M., Ebrahimi , R and Mahboub Khomami, A. (2019). Investigating the Response of
Dracaena marginata and Physical Characteristics of Growth Medium to Different Levels of Zeolite in
Replacement for Peat, Journal of Ornamental Plants, 9 (1), 65-72.

Marschner, H.(2011). Marschner’s mineral nutrition of higher plants. Academic press. 651 pages.

Mobini, S.H., Ismail, M.R and Arouiee, H.J.A.J.0.B. (2009). Influence of ventilation and media on potato
(Solanum tuberosum L.) tuberization and its growth characteristics. African Journal of Biotechnology, 8
(10), 2232-2241.

Paradelo, R., Basanta, R., & Barral, M. T. (2019). Water-holding capacity and plant growth in compost-based
substrates modified with polyacrylamide, guar gum or bentonite. Scientia Horticulturae, 243, 344-349.
Savvas, D., Karagianni, V., Kotsiras, A., Demopoulos, V., Karkamisi, I. & Pakou, P. (2003). Interactions
between ammonium and pH of the nutrient solution supplied to gerbera (Gerbera jamesonii) grown in

pumice. Plant and Soil, 254(2), 393-402.
Shinohara, Y. Hata, T. Maruo, T. Hohjo, Ito, M. (1999). T. Chemical and physical properties of the coconut-
fiber substrate and the growth and productivity of tomato (Lycopercicon esculentum Mill.) plants. In
International Symposium on Growing Media and Hydroponics , Acta Horticulturae, 481(13), 145-150.
Sonneveld, C., Voogt, W.J.P. (1985). Studies on the application of iron to some glasshouse vegetables grown in
soilless culture, Plant and Soil, 85(1), 55-64.

van Reeuwijk, C. (2002). Enigma code breaking using a field programmable gate array. Delft University of
Technology Parallel and Distributed Systems, Report Series PDS-2002-001.

Vaughn, S. F., Kenar, J. A., Thompson, A. R., & Peterson, S. C. (2013). Comparison of biochars derived from
wood pellets and pelletized wheat straw as replacements for peat in potting substrates. Industrial Crops
and Products, 51, 437-443.

v

Wit ol 9 S5


https://acsess.onlinelibrary.wiley.com/authored-by/Iannotti/D.+A.
https://acsess.onlinelibrary.wiley.com/authored-by/Grebus/M.+E.
https://acsess.onlinelibrary.wiley.com/authored-by/Toth/B.+L.
https://acsess.onlinelibrary.wiley.com/authored-by/Madden/L.+V.
https://acsess.onlinelibrary.wiley.com/authored-by/Hoitink/H.+A.+J.
https://www.sciencedirect.com/author/55454449900/guangming-zeng
https://flowerjournal.ir/article-1-280-fa.html

[ Downloaded from flowerjournal.ir on 2025-10-19 ]

AA-AY ()4 O FY) s olals 5 S

Welch, R.M., Allaway, W.H., House, W.A & Kubota, J. (1991). Geographic Distribution of Trace Element
Problems. In: Mortvedt, J.J. Ed., Micronutrients in Agriculture, 2nd Edition, Madison, SSSA BookSer. 4.
SSSA, Wisconsin, 31-57.

Zandi, P Kumar Basu, S & Jing, R. (2016). Review on importance of Silica in plants” absorbance, transport and
its effect on mineral matter stress in acidic situation. (2139438), p. 119-142. (In Persian).

Zhou, F., Wang, N., Zhang, J., Yao, X., Zhang, T., Zhang, X., ... & Li, J. (2022). Formulation of substrates with
agricultural and forestry wastes for Camellia oleifera Abel seedling cultivation. PlosOne, 17(7), e0265979.

aA

= ol 9 S5


https://acsess.onlinelibrary.wiley.com/authored-by/Welch/Ross+M.
https://acsess.onlinelibrary.wiley.com/authored-by/Allaway/William+H.
https://acsess.onlinelibrary.wiley.com/authored-by/House/William+A.
https://acsess.onlinelibrary.wiley.com/authored-by/Kubota/Joe
https://flowerjournal.ir/article-1-280-fa.html

[ Downloaded from flowerjournal.ir on 2025-10-19 ]

Flower and Ornamental Plants (2024), 9(1): 83-98
Research article

Flower and Ornamental Plants

Evaluation of peat produced from rice husk

Maryam Azaru, Reza Ebrahimi Gaskarei*, Mahmoud Shabanpour

Soil Science Department, Faculty of Agriculture, University of Guilan, Rasht
B4 rezaebrahimi@quilan.ac.ir
Received: 2023/07/23, Revised: 202/04/15, Accepted: 2024/04/15

Abstract

Cultivation of plants in soilless medium has an increasing trend. A soilless medium, in addition to
having suitable characteristics, should be available, cheap, sustainable, light, and affordable. The
purpose of this applicable research is to produce solopeat from rice factories' wastes and evaluate and
improve its characteristics. During the solopeat production process, the raw material was made into a
pyramid shape and to accelerate biological reactions, Trichoderma family fungi and effective micro-
organisms (EM) were added to it and covered with plastic. Irrigation and aeration of the mass were
carried out regularly and after four months, primary evaluation including germination test along with
seedling growth, microbial respiration, solopeat color, pH, and EC were carried out and macro &
micronutrients were determined in it. Then, produced solopeat without additives and with ratios of
1:1, 2:1, and 3:1 of perlite, mixed and in terms of apparent specific gravity, water holding capacity,
and hydraulic conductivity compared with most common soilless culture medium (cocopeat-perlite
3:1) . Then, to improve the characteristics of the solopeat, zeolite and bentonite clay, were added to it.
Results approved that there is no significant differences between cocopeat-perlite (3:1) and pure
solopeat in terms of chemical properties. Variance analyzing results approved that medium,
amendment clay, clay levels, and these three factors' interaction effects have a significant effect on
apparent specific gravity, water holding capacity, and hydraulic conductivity. Also, the interaction
between the type of culture medium and the type of amendment had a significant effect on apparent
specific gravity, water holding capacity, and hydraulic conductivity. The effect of culture medium and
clay levels interaction on all measured characteristics was significant. Also, interaction between, clay
type and its levels had a significant effect on all characteristics. The interaction of culture medium,
clay amendment, and clay levels on apparent specific gravity, water holding capacity, and hydraulic
conductivity was significant. Adding bentonite clay to solopeat-perlite had a greater effect on
improving the characteristics of solopeat compared to zeolite. The result is that it is possible to
produce solopeat from rice factories' wastages.

Keywords: Bentonite, Circular Economy, Soilless Medium, Solopeat, Zeolite.
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