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Extended Abstract

1. Introduction: Growth medium is an important and effective factor in the seedling production process.
An appropriate growing medium should be available, relatively low cost and lightweight, resulting in
higher use efficiently and better economical transportation. A healthy and strong seedling is necessary
for better growth and development of mature plants in the field condition. According to reports, several
factors including internal parameters and environmental agents have significant effects on seed
germination and seedling growth. Light (intensity and quality), air humidity and substrate characteristics
are considered as the most important environmental factors effective on seedling growth and
development. Investigating the seed germination indices and seedling growth parameters under influence
of type of substrate is crucial to produce seedlings with low cost and high quality. Physalis peruviana L.
is an exotic fruit belonging to the Solanaceae family. The fruit is an enriched source of vitamins (C and
A), iron, phosphorus and fiber. The fruit or its derivatives are used to produce certain products such as
jellies, jams, juices and ice cream. The purpose of the current study was to investigate the possibility of
replacement of common and high cost substrate components such as peat moss and coco peat with some
other local and economical materials to produce low cost seedlings of Physalis peruviana with
appropriate quality.

2. Materials and Methods: The current study was conducted based on completely randomized design with
four replications in Mashhad city, Iran. The treatments included A (control): coco peat 60 % + peat moss
30 % + perlite 10 %, B: palm peat 60 % + peat moss 30 % + sand 10 %, C: palm peat 60 % + compost
30 % + sand 10 % and D: palm peat 60 % + vermicompost 30 % + sand 10 %. Physalis seeds was sown
in the seedling tray. The number of germinated seeds was recorded every day to calculate germination
indices including germination percentage and speed. Germination percentage was calculated by dividing
the number of germinated seeds by the total number of sown seeds. At the end of 60™ day, the fresh
weight of stem and root was measured by digital scale (accuracy 0.001 g). The height of the aerial part
and root length were measured with ruler. Leaf chlorophyll index was measured with chlorophyll meter
(Model SPAD 502 Plus Chlorophyll Meter). Collar diameter and leaf area were measured by caliper (0.01
mm precision) and leaf area meter (Li-3100 cor), respectively.

3. Results and Discussion: The effect of substrate components on all measured traits such as seed
germination percentage and speed, leaf number, leaf area, fresh and dry weight of stem and root, collar
diameter, chlorophyll index, height of stem and root, electrolyte leakage and leaf relative water content
was statistically significant at 5 % probability level. The results showed that the highest root fresh weight
was related to seedlings grown on C substrate (2.3600 g) with no significant difference with D (2.2450
g) and B (2.2125 g) substrates. The highest value of fresh and dry weight of stem was related to control
treatment (3.50 g and 0.350 g, respectively). Also, seedlings grown on C substrate had highest root dry
weight (0.1525 g). The highest collar diameter was related to treatment D (3.0125 mm). The effect of
studied treatments on leaf chlorophyll index was significant and the highest value (30.75 %) was recorded
in seedlings grown on D substrate which was significantly higher than the control. The highest seed
germination percentage was recorded in control (96.68 %) with no significant difference with substrates
D (95.89 %) and B (93.61 %). Seeds sown in substrate C showed the lowest germination rate (82.68 %).
The highest and lowest germination speed were recorded in substrate D (14.43 %) and substrate C (13.15
%), respectively. Based on recorded data, the highest electrolyte leakage was for seedlings grown on
control substrate (28.985 %). The results showed that substrates B (9.50 cm?) and D (9.25 cm?) had the
highest value of leaf area. According to studies conducted in different crops, the kind of substrate
components could be effective on morphological, physiological and biochemical characteristics of plant.



Generally, seed sowing in substrates with more water storage capacity, porosity and nutrients amount,
and better texture and structure lead to better growth and development of root, subsequently resulting in
stronger seedlings with higher qualitative characteristics.

4. Conclusion: The results of the current study indicated that the seedlings of P. Peruviana grown on
alternative substrates had appropriate growth and proper characteristics (especially treatment D). Due to
the easy availability of these compounds in the country, it seems that tested substrates could be used as a

low-cost and favorable alternative for imported and expensive control substrate in P. Peruviana
cultivation.
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Figure 1- The influence of substrate on seed germination percentage (a) and speed (b) of Physalis
peruviana L.
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Table 2- The influence of substrate on some traits of Physalis peruviana L.
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A 3.502 0.3502 1.5750P 0.1075¢ 2.98752
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Common letters in each column indicate no significant difference (LSD test at 5 % probability level)
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Table 3- The influence of substrate on some traits of Physalis peruviana L.
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Treatment  Chlorophyll index (Spad)  Electrolyte leakage (%) Leaf relative water content (%)
A 25.00¢ 28.985% 60.77¢
B 27.50° 25.907° 68.40P
C 29.00° 23.827° 74132
D 30.75% 26.550% 75.31°
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Common letters in each column indicate no significant difference (LSD test at 5 % probability level)
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Table 4- The influence of substrate on some traits of Physalis peruviana L.
S 5L
n T
Treatment (@ee soile) Leaf number (el (el
Leaf area (cm?) Stem length (cm) Root length (cm)

A 9.00% 6.02 5.1500? 202.155%
B 9.50° 5.5 4.4250° 194.128°
C 8.50° 4.5¢ 3.7875¢ 167.558¢
D 9.25% 5.0% 4.9200% 205.4052

(22,0 0 Jz!| mhaws ;o LSD OD“‘}—‘) Sl o goe B pas ouiasylis (jaiw 2 10 S s By >
Common letters in each column indicate no significant difference (LSD test at 5 % probability level)

& o |y gy 0590 Dlao 51 S5 5l 6 5V
G oazg boplplo ol glis s 5l by les plo
Slp el jaw omel leanie Cocal
oS sLa (5y95 )0 398 s 0 )5 (B aSag

9 099 dnogs BB g a8 oayg ke 00 pnluin Sy ,e

Ban 4 obcws g oodle Wiy o ol 5l ool
S0 L8 FaSade LS

References

- Abrishamchi, P., Ganjeali, A., Beyk,
K. A., & Avan, A. (2014). Effect of
vermicompost on germination and
seedling growth  of  tomato
(Lycopersicum  esculentom  L.)
varieties, ‘Mobil” and ‘Superorbina’.
Journal of Horticulture Science,
27(4), 383-393. (In Farsi)

- Ali, Y.S.S. (2010). Use of date palm
leaves compost as a substitution to
peatmoss. American Journal of Plant
Physiology, 5, 170-175.

- Ali, Y.S.S. (2011). Effect of mixing
date palm leaves compost with
vermiculite, perlite, sand and clay on

d)‘L\}‘ 45 A OMLM 6&..») 6[.@049-14» MLM la

g doll CUlS g m Glogre g a4z BB
@Lu ..b)l..\.i S¢>g Lg.)La.’L.@‘ u.:)i»b oS LgLQ).’;..M.g

Syg0 it oz Om oy &S ol plad wyp ol
L.{ 9 ).3‘).3 )JQLM g /\ o dwle + /Y“ C"‘”"MLS“)?

Sciences, 6(1), 141-157. doi:
10.22034/iuvs.2022.556616.1217
Angulo, R. (2005). Growth,
development and production of cape
gooseberry under greenhouse and
open field conditions. In: Fischer, G.,
Miranda, D., Piedrahita, W,
Romero, J. (eds.). Advances in
cultivation, postharvest and export of
cape gooseberry (Physalis peruviana
L.) in Colombia. Bogota, Colombia:
Unibiblos. p. 111-129.

Ansari, A.A. & Sukhraj, K. (2010).
Effect of  vermiwash and
vermicompost on soil parameters

vegetative growth of dahlia, and productivity of okra

marigold, (Abelmoschus esculentus) in

zinnia and cosmos. Journal of Guyana. African  Journal of

Environmental Sciences, 5, 655-665. Agricultural Research, 5(14), 1794-
- Alizadeh, M., Olfati, J. A, & 1798.

Sahraroo, A. (2022). Effect of
growing media and fertigation on
asparagus (Asparagus officinalis L.)
seedlings. Journal of Vegetables

Arancon, N.Q., Edwards, C., Dick,
R. & Dick, L. (2007). Vermicompost
tea production and plant growth
impacts. Biocycle, 48(11), 51-52.



00 33 Cablay Sawg & sl (05939 30 (GObaiBl S (gl yiawn il b oy 9595 9 (wlocay CalsS s (2950 oy YA

Arouiee, H., Dehdashtizade, B.,
Azizi, M., & Davarinejad, G.H.
(2009). Influence of vermicompost
on the growth of tomato transplants.
ISHI Acta Horticulturea, 809, 147-
154.

Asgari, M., Habibi, D. & Naderi
Boroujerdi, G. (2011). Investigating
the use of vermicompost, growth
promoting bacteria and humic acid
on the growth indicators of
peppermint (Mentha piperita L.) in
central  province. Journal of
Agriculture and Plant Breeding,
7(4), 41-54. (In Farsi)

Atiyeh, R.M., Arancon, N.Q.,
Edwards, C.A. & Metzger, J.D.
(2002). The influence of earthworm
processed pig manure on the growth
and productivity of marigolds.
Bioresource Technology, 81, 103-
108.

Bijani, M. & Asgharipour, M.
(2015). Effects of organic fertilizers
on quantitative and qualitative
characteristics of cumin herb
(Cuminum cyminum L.) in the Sistan
region. Applied Research of Plant
Ecophysiology, 1(4), 79-90. (In
Farsi)

Blum, A. & Ebercon, A. (1981). Cell
membrane stability as a measure of
drought and heat tolerance in wheat.
Crop Sciences, 21, 43-47.

Botez, V. & Popescu, N. (1995).
Chemical composition of tomato and
sweet pepper fruits cultivated on
active substrates. Acta
Horticulturae, 412, 168-175.
CasenvaE., Arguello J.A., Abdala G.
& Oriole, G.A. (1990). Content of
auxin, inhibitor and gibberellin like
substances in  humic  acids.
Biological Plantarum, 32, 346-351.
Datta, D., Pramanick, B., Ghosh, S.,
Saha, R. & Paul Mazum, S. (2022).
Coco peat in agriculture: Prospects
and innovative solutions. ICAR-
Central research institute for jute and
allied fibres barrackpore, West

Bengal, 70012. Article ID: AEN-
2022-03-03-003.

Davidson, H., Mecklenburg, R., &
Peterson, C. (1998). Nursery
management: Administration and
culture. (2th ed.). New Jersey, 173
Pp.

Dohaish, E.J.AB. (2020).
Vermicomposting of Organic Waste
with Eisenia fetida Increases the
Content of Exchangeable Nutrients
in Soil. Pakistan Journal of
Biological Science, 23, 501-509.
Diaz, L. A., Fischer, G. & Pulido, S.
P. (2010). Coconut fiber as a
substitute for peat in obtaining cape
gooseberry  seedlings  (Physalis
peruviana L.). Revista Colombiana
de Ciencias Horticolas, 4(2), 12-22.
Diaz-Perez, J.C., Granberry, D.M. &
Germishuizen, P. (2008). Transplant
growth and stand establishment of
bell pepper (Capicum Annuum L.)
plants as affected by compost-
amended substrate. Acta
Horticulturae, 782, 223-228.

Diniz, F.O., Chamma, L. &
Novembre, A.D. (2020).
Germination of Physalis peruviana
L. seeds under varying conditions of
temperature, light, and substrate.
Revista Ciencia Agronomica, 51, 1-
9.

Doaguie, A. &  Ghazanfari
Moghadam, A. (2015). The
application of date palm fibers as
growth medium and optimization of
moisture content and holding
capacity by response surface
methodology. Journal of Soil and
Plant Interactions Isfahan
University of Technology, 5(4), 1-14.
Dominguez, JJ. & Edwards, C.A.
(2011). Biology and ecology of
earth-worms  species used for
vermicomposting. In: (eds. C.A.
Edwards, N.Q. Arancon and R.L.
Sherman) Vermiculture technology:
earthworms, organic waste and
environmental management. Boca



Y4

V.Y ul-u.wn) 9 ).-\.’L{‘ Al c)l.m’b Ald 099 Y Jl.w ‘Lb‘_g}.f..w la}l.c Golc 4.0[.'«.1;4.590

Raton: CRC Press. (pp. 27-40).
https://doi.org/10.1201/b10453-4
Ebhin Masto, R., Chhonkar, P K.,
Singh, D. & Patra, A.K. (2006).
Changes in soil biological and
biochemical characteristics in a long-
term field trial on a sub-tropical
incept soil. Soil Biology and
Biochemistry, 38, 1577-1582.
Edwards, C.A., Arancon, N.Q. &
Greytak, S. (2006). Effects of
vermicompost teas on plant growth
and disease. BioCycle, 47, 28-31.
Esperanza, S., Zach, L. & Joyce, E.
(2020). A review of nutritional
properties and health benefits of
Physalis species. Plant Foods for
Human Nutrition, 75, 316-325.
Faridi, T., Maleki Lajayer, H.,
Torabi- giglou, M., & Heydarnajad
Giglou, R. (2023). Evaluation of the
effects of root medium and light
quality on  morphology and
nutritional  quality of radish
microgreen. Journal of Vegetables
Sciences, 6(2), 43-56. (In Farsi)
Gharehbaghi, A., Arouei, H. &
Nemati S.H. (2010). Evaluation of
composition and volume (container
size) of bed planting on productive
traits of cucumber transplants. The
7th lranian Horticultural Congress.
1215-1216. (In Farsi)
Gholamnezhad, S., Aruei, H. &
Nemati, H. (2012). Effect of coco
peat and vermicompost media on
emergence, quantitative and
qualitative criteria of Capsicum
annuum L. seedling. Journal of
Horticultural Science, 4(25), 369-
375. (In Farsi)

Ignacio, C.T. & Miller, P.R.M.
(2009). Compostagem: Science and
practice ~ for  organic  waste
management. Embrapa Solos, Rio de
Janeiro, Brazil.

Javanmardi, J. (2014). Compost
production technology and its
products. Publications University of

6,05,0.6)‘

Mashhad. Mashhad. 320 pages. (In
Farsi)

Khoshkhoui, M. (1999). Plant
propagation, basics and methods.
(4" ed.). Shiraz: Publications of
Shiraz University. (In Farsi).
Marinari, S., Masciandaro, G.,
Ceccanti, B. & Grego, S. (2000).
Influence of organic and mineral
fertilizers on soil biological and
physical properties. Bioresource
Technology, 72, 9-17.
Manzari-Tavakkoli, A., Khajeh-
Hosseini, M. & Mohammad-Abadi,
A.A. (2014). Evaluation of effects of
volume size and seedbed in tray on
transplant characteristics of sweet
corn (Zea mays. L). First
International & 13" Iranian Crop &
Plant Breeding Sciences Congress
and 3" Seed Science and Technology
Congress. Karaj. (In Farsi)
Marchioretto, L.D., Rossi, A.D. &
Conte, E.D. (2020). Chemical root
pruning improves quality and
nutrient uptake of cape gooseberry
(Physalis  peruviana) seedlings.
Scientia  Horticulturae, 261(2),
108948.

Milind, P. & Isha, D. (2013). Zea
mays: A modern craze.
Pharmaceutical Research
International, 4, 39-43.
https://doi.org/10.7897/2230-
8407.04609

Mirabi, E., Nemati, S.H,
Mehrbakhsh, M.M. & Ebrahimi, H.
(2008). Effects of substrate and
cultivar on the agronomic and
physiological  characteristics  of
melon  transplant.  Journal of
Horticultural Science, 27(4), 375-
382. (In Farsi)

Moghdisi Kozekanan, V.,
Akbarzadeh, M. & Shahrokhi
Khangah, Sh. (2013). The effect of
vermicompost on the amount of
essential oil of peppermint plant
(Mentha piperita L.) as an important
medicinal plant. Clean Chemistry



00 33 Cablay Sawg & sl (05939 30 (GObaiBl S (gl yiawn il b oy 9595 9 (wlocay CalsS s (2950 oy .

National ~ Conference,  Mianeh
branch, Islamic Azad University.
Mohammadi, H., Tabrizi, L. &
Salehi, R. (2014). The effect of
different proportions of
vermicompost in the culture medium
on the growth of Physalis (Physalis
peruviana L.) seedlings. Iranian
Journal of Horticultural Sciences
(franian  Agricultural  Sciences),
45(4), 383-390. (In Farsi)
Mohamadi Ghehsareh, A.,
Hematian, M. & Kalbasi. M. (2013).
Comparison of date-palm wastes and
perlite as culture substrates on
growing indices in greenhouse
cucumber. International Journal of
Recycling of Organic Waste in
Agriculture, 2(17), 1-5.

Mohamadi Ghehsareh, A., Samad,
N. & Borji, H. (2011). Comparison
of

date-palm wastes and perlite as
growth substrates on some tomato
growing

indexes.  African  Journal  of
Biotechnology, 10(24), 4871-4878.
Mousavi, H., Rajaei, M. & Zakirin,
A.A. (2013). The effects of using
licorice compost in reducing water
stress in greenhouse cucumbers. The
third national conference of
agricultural science and food
industry, Fasa branch, Islamic Azad
University. (In Farsi)

Naidu, A.K., Kushwah, S.S., Mehta,
A.K. and Jain, P.K., (2002). Study of
organic, inorganic and biofertilizers
in relation to growth and yield of
tomato. JNKVV Research Journal.
35(1/2): 36-37.

Neuweiler, R. (1997). Nitrogen
fertilization in integrated outdoor
strawberry

production. Acta Horticulture, 439,
747-751.

Norouzi Faradonbeh, S., Reezi., S. &
Ghasemi Ghehsare, M. (2020).
Effect of substrate type on growth
traits of Pelargonium x hortorum

‘Maverick Star’ in plug culture.
Journal of Soil and Plant
Interactions, 11(41), 1-11.

Hafiz, F.B., Tucher, S. & Rozhon,
W. (2022). Plant  Nutrition:
Physiological and Metabolic
Responses, Molecular Mechanisms
and  Chromatin  Modifications.
International Journal of Molecular
Science. 23(8), 4084.

Pasban, F., Balochi, H., Yadvi, A.,
Salehi, A. & Attarzadeh, M. (2014).
The role of biological and organic
fertilizers in  quantitative and
qualitative yield of soybean (Glycine
max L.) cultivar Williams. Journal of
agricultural knowledge and
sustainable production, 25(3), 149-
137.

Rusanescu, C.O., Rusanescu, M.,
Voicu, G., Paraschiv, G., Biris, S.S.
& Popescu, I.N. (2022). The
recovery of vermicompost sewage
sludge in agriculture. Agronomy, 12,
2653.
https://doi.org/10.3390/agronomy12
112653.

Rahimi  Esbforoshani, R. &
Narvafekan, H. (2015). The effect of
different levels of animal manure,
urban compost and urea on the
morphophysiological traits of the
medicinal basil plant (Ocimum
basilicam L.) in  greenhouse
conditions. Proceedings of 3th
National conference on sustainable
agriculture and natural resources.
Center for sustainable development
solutions.

Reyes, S.M.R., Hoyos, G.R,
Ferreira Janior, D.C., Cecilio Filho,
AB. & Moreno, L.P. (2019).
Physiological response of Physalis
peruviana L. seedlings inoculated
with Funneliformis mosseae under
drought stress. Revista de Ciéncias
Agrarias, 42(1), 171-180.

Ritchie, S.W., Nguyen, HT. &
Halody, A.S. (1990). Leaf water
content and gas exchange parameters



1

V.Y ul-u.wn) 9 ).-\.’L{‘ Al c)l.m’b Ald 099 Y Jl.w ‘Lb‘_g}.f..w la}l.c Gnlc MULA.QQO

of two wheat genotypes differing in
drought resistance. Crop Sciences,
30, 105-111.

Roveda-Hoyos, G. & Moreno-
Fonseca, L. (2019). Physiological
and antioxidant responses of cape
gooseberry (Physalis peruviana L.)
seedlings to phosphorus deficiency.
Agronomia Colombiana, 37(1), 3-
11.

Salehi sardoei, A. & Rahbarian, P.
(2016). Effect of media culture on
growth and sucker pandanus plant.
Journal of Horticultural Science,
30(2), 163-168.
doi:10.22067/jhorts4.v30i2.27049.
Sallaku, G., Babaj, I., Kaciu, S. &
Balliu, A. (2009). The influence of
vermicompost on plant growth
characteristics of cucumber
(Cucumis sativus L.) seedlings under
saline conditions. Food Agriculture
and Environment.7, 869-872.
Valero, D., Diaz-Mula, H. M,
Zapata, P. J., Castillo, S., Guilleen,

6,013,0.6)‘

F., Martinez-
Romero, D. & Serrano, M. (2011).
Postharvest treatments with salicylic
acid,

acetylsalicylic acid or oxalic acid
delayed ripening and enhanced
bioactive compounds and
antioxidant capacity in sweet cherry.
Journal of Agricultural and Food
Chemistry, 59, 5483-5489.

Verma, N., Dwivedi, D., Kishor, S.
& Singh, N. (2017). Impact of
integrated nutrient management on
growth and fruit physical attributes
in Cape gooseberry, Physalis
peruviana. Bioscience
Biotechnology Research
Communications, 10, 672-675.
Villa, F., Silva, D.F. Peron, T A. &
Mezzalira, E.J. (2018). Initial
development of Physalis seedlings in
substrates and containers.
Comunicata Scientiae, 9(1), 50-57.



