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Abstract

The increase in the world’s population indBees, new chall
sufficient food supply for human. The us»;‘of susta

environmental degradation and restore natural ecgs
cultivation systems have become very popular as one
high-use agricultural products)This research was ¢
on a completely randomized desi
yield components and the minera

es including environmental pollution and
e agricultural solutions can help reduce
] guercoming these problems. Soilless
e susfa@inable agricultural tools in the cultivation of
cted as a mixed analysis of variance in places based
n with 3 replications\ The aim of this study was comparing the yield and
e commonly used accessions of basil (green and purple)
grown in ten types of growth medi erlite, co and, pumice in pure form and also in combination
with each other with a volume ratio %50) under aquaponic and hydroponic systems. The findings of this
research showed thaf\the studied basil\accessions had more growth in the aquaponic system than in the
ony between the components of the aquaponic system, i.e. carp,
ective nutrition of plants and increased growth. Also, vegetative
parameteq yield®eomportents ‘and minerals of basil had the highest values in the perlite + cocopeat growth
medium, w, the lowesg growth was observed in the sand and pumice growth medium. Therefore, the
aguaponic system, wi selection of appropriate cultivation substrates, can has high performance and can
i oil cultivation system, especially in regions with water scarcity and arable lands

bacteria and basil

copeat, Nitrogen, Perlite, Soilless culture, Sustainable agriculture.

Backgroundiand Objective: Basil is a fast-growing leafy vegetable with high nutritional value which is
suitable crop/ for growing in aquaponics cultivation system. The aquaponics is made of three main
components including plants, fishes and bacteria. In other words, an aquaponic cultivation system integrates
from hydroponic and aquaculture. (Ferrarezi, 2019). Current agriculture is associated with consumption huge
amount of chemical inputs, water and soil degradation. Hence, the use of eco-friendly methods can reduce
the harmful effects of current agriculture. Nowadays, hydroponic or soilless culture systems are increasingly

1- Department of Horticulture and landscape Engineering, Gorgan University of Agricultural Sciences and Natural
Resources, Gorgan, Iran.

2- Department of Horticulture Sciences, Agricultur Faculty, Saveh Branch, Islamic Azad University, Saveh, Iran

* Corresponding author, Email: kh_hemmati@gau.ac.ir



used to growing high value medicinal herbs and vegetables (Zantana et al., 2022). Both of hydroponic and
aquaponic are appropriate and precious methods to growing basil in soilless cultivation system, although, the
aquaponics due to improving sustainable food production can be more considered (Modarelli et al., 2023).

Methods: This research was conducted as a mixed analysis of variance in places based on a completely
randomized design with 3 replications in a research greenhouse in Zanjan city (36° 40' 0" N., 48°28' 60 " E.,
1640 m as.l), Iran. The experimental treatments consisted of two cultivation systems (aquaponic and
hydroponic) as the locations, two basil accessions (green and purple), and 10 growth medium (cocopeat,
perlite, sand, pumice, cocopeat + perlite (50:50), cocopeat + pumice (50:50), Qcopeat + sand (50:50),
pumice + sand (50:50), pumice + perlite (50:50) and sand + perlite (50:50).

Results: The obtained results indicated that, the morphological parameters including aeti
weight, leaf area, leaf number and plant height increased in the aquaponic syst
hydroponic cultivation system. Furthermore, mineral content of basil&af improved
plants. In terms of growth medium, the combined cocopeat + Perlite showed maxi

growth parameters and mineral content of basil. In addition, the p i
performances in aquaponic system compared with hydroponic.

positive influence on
ccession indicated best

Conclusions: Overall, it can be concluded that the aquaponic syst cliable alternative method to soil
cultures to obtain optimum yield and yield components of basil accessions in suitable substrates and also the
maximum water and nutrient use efficiency in a sustainable way. This is particularly the case in arid areas.
NN
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Table 1. Physical and chemical properties of the growth mediums
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Treatment Growth medium Effective pore space Bulk density
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Table 2. Variance analysis of effect of cultivation system, growth medium and accession on morphological parameters and mineral contents of basil

SOV df MS
oJLw;'-Lj: Q)U d)} oJLw;'-Lj: ;{.&;—QJJ ;fjck.w ;fj sl Qj};?._y ;".?‘"l:i Jﬂ.wﬁ
Shoot fresh weight Shoot dry weight Leaf area Leaf Nitrogen  Potassium Phosphorus
C"M:.'S X ok ok * ok ok
B 1 15198.07 589.988 11.‘ .1 0.8901s 0.006" 0.0088
Cultivation system
Gl
- 4 29.01 1.116 201.2 0.022 0.001 0.001
Error 1
C i
S 9 2297.79* 130.432™ 6389.5™ 6.924™ 0.693™ 0.2231*"
Growth medium
2 1 1083.78" W 40.043™ 20.42" 1946.1" 2.383" 0.009" 0.0784™
Accession
s X CLES s
o S 9 7.61m 0.484 *5‘ 105.9™ 0.040** 0.018™ 0.0029**
Growth medium x Accession *
SR - s
Eanle - 9 8.00" 0.44™ 55.5m 0.023" 0.012™ 0.0053™
Cultivation system X Growth medium
s X CLES s
P B 9 w17 0.231s 6.7 3.13™ 0.069™ 0.0063"
Cultivation system x Accession
03 45 X LIS J;,.;.xcmé‘ VM .
Cultivation system x Growth mediumx ‘9 2.32m8 0.492 0.52 95.71s 0.076 0.012 0.0042
Accession
Y sle
3.97 0.133 0.07 85.7 0.01 0.001 0.0001
Error 2
i . . . . . . .
Total
s .
b 2.44 2.17 221 8.06 3.81 4.46 1.67
CV (%)

Jlsome & 5 p <0.01 9 <0.05 cla.« 03 Jls pme S S ms g ek Gk

*, ** and ns respectively significant at the level of p < 0.05, p <0 and non-significant
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Table3. Mean comparison of triple interaction effect of cultivation systemx growth medium x accession on morphological
parameters and mineral content

e o35 SIS e gl SR S 03555 ] b
oS Accession ﬁ;(()lmtlllll (s 5 ( P Eq) Nlt(f)zg);en Pot?os/:)lum Phoz&l)l)orus
Cultivation Aerial DW (g) Leaf area
system (cm?)
Tl 21.64° 13.26° 3.33b - 1.76° 0.844
T2 13.54" 12.03d° 1.658 1.38! 0.64f
T3 20.98° 13.23b 2.63¢ L. 0.92°
T4 12.391 11.03f 1.45h 0.63f
o T5 23.57% 14.53% 3.682 1.38
Green T6 20.04¢ 12.63°d - 2.59¢d O.9IZ:
T7 18.59¢ 12.43¢ 0.81
T8 19.6¢ 11.73¢ 1.61¢ 0.844
T9 14.31¢ 11.06° 1.4h 0.67¢
. 3 T10 17.12f 12.30¢ 1.57¢ 0.8¢
&fﬁlﬁ\ T1 23.31° 14.26° 7640 1.81° 1.11°
Aquaponic T2 15.07" 12.164 2.16¢ 1.420 0.75¢
T3 22.41°¢ 3.51° 1.76¢ 0.96°
T4 14}9? 1.75" 141 0.73¢
e T5 25.16* 132 * 4.85° 1.87¢ 1.59°
Purple T6 21.46¢ 13.23¢< - 3.30° 1.71¢ 0.96
T 19.6¢ 13.16° 2.794¢ 1.62¢ 0.874¢
T8 18.72f 12.9¢ 2.954 1.63¢ 0.92¢
T9 16.52 12.06¢ 2.32f 1.46¢ 0.78f
Tl 18.64° 13.10¢ 2.74¢ 1.58f 0.83f
Tl N 16.85° 13.33% 3.59% 1.71° 1.04°
T2 9.83 10.36° 1.82¢ 1.37 0.67°
AU T3 16.23¢ 13.13% 3.14¢ 1.67¢ 1.02%
T4 9.29! 10.26" 1.56 1.350 0.61¢
18.7 15.20° 4.07 1.76* 1.63*
T6 15.34¢ 11.70¢ 2.844 1.62¢ 0.96°
T7 13.8¢ 12.06° 2.52¢f 1.55¢ 0.884
T8 14.51F 11.20° 2.70° 1.59¢ 0.96°
T9 10.46" 10.36° 2.26f 1.41b 0.69¢
T10 13.08¢ 11.26% 237° 1.52¢ 0.84¢
Hydropa T1 18.59‘? 13.96° 3.53b 1.73% 1.04°
T2 10.65! 12.33¢ 1.79f¢ 1.47¢ 0.71¢
T3 17.56¢ 13.76° 2.93¢ 1.57e 0.98¢
T4 10.02 10.76° 1.968 1.45¢ 0.65h
Oy T5 20.14# 16.26* 42 1.86° 1.24*
Purple T6 16.42¢ 12.26¢ 2.79¢ 1.72° 0.93d
T7 14.85° 12.30c 2.534 1.65¢ 0.85¢
T8 15.81¢ 11.63¢ 2.554 1.61¢ 0.86¢
T9 12.42" 11.464 1.94f 1.51f 0.72¢
T10 14.08¢ 11.60¢ 2.30° 1.64¢ 0.81f

ol Ao y5 0 Ju»\éa“ﬁ)b@u Ol r.\;JfQL:;_ O o 5 aslie by >

Similar letter in each column denote non-significance at p < 0.05
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