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Table 1. Weather information of Malekan city based on 10 years average

o5 b dob s s Kk
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Average temperatore during
growing season (centigrade)
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Absolute minimum  Absolute maximum

Average of maximum temperatore in the
temperature temperatore

hottest month of the year (centigrade)

Jloole oy 55 3 s ST S5k
( :ljf Sl 4 53 )Xol (63)

Average of maximum temperatore in the
coldest month of the year (centigrade)

30

-18 41 26.1
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Table 2. Analysis of variance for studied traits in basil

..... (5 ki ol Calses gl by 5T
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N - &fﬁ gﬁ#}){&“}:ﬂ J.f&ﬁ.‘."ojj PHERR P &> e 05 ASI::J.Q«:— J,JLAM): Jdbl:jﬂw
i sl e | eafarea Chlorophyll index  Total dry weight  Grain number 1000 seed weight  Grain yield Essential oil %  Essential oil yield
) J 1 329 0.0 17.6 16.4 15.00 16.00 17.00 58.9
R(Y) 4 234.7 30.5 153 2171.8 0.02 0.00 0.02 50.9

A) sydkr 2dis 1 690.15" 128.1 24.1 53293* 0.08 0.02 0.05 351.900"

YA 1 0.2 33 97.0 110.7 0.250" 0.09" 0.32 259.4

B) ol ris 1 78.5 242.888" 200.9* 5832.8 0.05 0.01 0.05 1380.1*"

YB 1 13.5 37.6 48.0 796.4 0.315" 0.00 0.89™ 5.6

AB 1 410.0 78.7 0.1 8431.9 0.02 0.01 0.12 20.0
YAB 1 165.4 4.0 6.0 48.9 0.08 0.02 0.02 275.4

©C) Ko iy 1 1486.8™ 138.0 227.2* 17202.9* 0.01 0.00 0.23 419.17"

YC 1 50.8 310.6™ 0.9 510.1 0.78"" 0.00 0.09 0.8

AC 1 23.8 1.1 57.2 9434.7 0.211° 0.04 0.00 0.4
YAC 1 216.6 16.8 250.5* 1026.4 0.07 0.08" 0.07 598"

BC 1 348.1 61.9 58.1 1953.9 0.00 0.00 0.06 10.8
YBC 1 87.4 32.1 28.3 15813.2° 0.03 0.02 0.06 0.0
ABC 1 438.6 13.9 129.968" 1239.1 0.00 0.07" 0.06 145.0
YABC 1 51.0 2.0 32.8 276.4 0.01 0.00 0.00 231.9

D) 5t iy 1 1260 18.6 222.3* 32299.6 0.05 0.01 0.08 1711.9*

YD 1 82.5 53 2.8 300.0 0.14 0.04 L.1** 11.9

AD 1 78.1 2.1 141.3* 6.2 0.315* 0.01 0.01 144.1
YAD 1 0.0 18.1 412 4475.8 0.02 0.00 0.00 0.0

BD 1 47.0 21.9 83.8 2439.2 0.13 0.00 0.04 10.3
YBD 1 499 2.6 3.6 2086.0 0.11 0.05 0.02 0.1
ABD 1 2.7 9.6 176.855" 1674.2 0.02 0.01 0.01 377.627"
YABD 1 379.2 1.67 10.2 5610.5 0.00 0.01 0.04 97.6

CD 1 575.261" 11.63 1.8 1377.9 0.07 0.04 0.08 76.3
YCD 1 58.0 2.8 82.7 100.7 0.00 0.00 0.13 432
ACD 1 3338 7.5 27.6 13185.9* 0.33* 0.02 0.00 6.1
YACD 1 46.2 10 157.3" 91.5 0.02 0.03 0.07 205.9
BCD 1 0.4 6.4 46.3 285.3 0.11 0.00 0.00 17.3
YBCD 1 19.8 2.9 1.6 127.2 0.14 0.02 0.01 56.4
ABCD 1 2.2 3.9 5.4 733.2 0.02 0.00 0.07 91.7

YABCD 1 79.2 5.4 138.9" 9478.4 0.00 0.01 0.08 204.8
Error 60 144.1 6.1 25.7 3379.9 0.10 0.01 0.00 86.8
) 2t o 202 5.6 143 18.9 113 28 214 26.5

Coefficient of variation (%)

e

and " indicate significance at 1% and 5% probability levels, respectively.* Loys g 5 S Jlai o 53 (615 an aias OUS 5 5 4
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Table 3. Mean comparison of studied traits under the influence of hydro coverage of the seeds

S0k s & 5 b s ,lm 055
Hydrocoat Leafarea (cm?) 1000 seed weight (gr)
0 56.8b 1.94 a
1 62.2a 1.84b

.L.&l{@)kgdl‘.;\ol‘,;;4{(\)5)&:5‘)\‘.;\6.&@.«@0).4.&[{@-L.;):bJb\cb.w)ALg)\:@Ma.uk:Qquwqu}F
Non-matching letters indicate significance at the 5 percent probability level. (0) indicates the absence of

treatment, and (1) indicates treatment application

2l 805 $b g 5 (S5 b 56 o & b s dlio -F U
Table 4. Mean comparison of leaf area under the influence of biological

and nano coverages of the seeds

S 3ksn s, PO S e
Biocoat Nanocoat leaf area (cm?)

0 54420

0 56.77b

1 5740

1 69.54 a

..ul,.sﬂ,u::Jw|o1,;p4{(\),,\,‘::Jw\c.md;ugb).ul{@w)mJL%:,.\Clg.ﬂﬁ‘_g)ud;uam;omgmgq)J,
Non-matching letters indicate significance at the 5 percent probability level. (0) indicates the absence of

treatment, and (1) indicates treatment application
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.(Jagadeesh et al, 2017)
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Table 5. Mean comparison of studies traits under the influence of nutrient

coverage of the seeds

s A Chlojr(;J;lf;/Lli co;:nt <ol 03 il 002
. . N
Nutricoat index (CCI) of leaves 1000 seed weight (gr) essential oil (%)
0 17.2b 1.95a 1.25b
1 20.4 a 1.84b 1.44 a

.uLi,lf@Ju.:TJL..dQIJ;o4{(\)3)\.«.:-“JL».¢\(.,Lcsw«.:(ﬁ..,\..i;lg@y\.a):bJLo:a-léa‘»)J‘_;)\:&Ma.usbLiéqLiwﬁéJ}f
Non-matching letters indicate significance at the 5 percent probability level. (0) indicates the absence of
treatment, and (1) indicates treatment application

2l (S5 g 5 Jle 36 S 5 b5 IS Sl s el 5 Kile e lie =8 Jger
Table 6. Mean comparison of chlorophyll content index of leaves under the influence of

year and biological coverage of the seeds

Jo SSdsm O o5 S o
year Biocoat Chlorophyll content index (CCI) of leaves
0 0 19.46 ab
0 1 18.26 ab
1 0 15.89b
1 1 21.89 a

..ul,.sﬂ,u::Jw|o1,;p4{(\),,\,‘::Jw\c.md;ugb).ul{@w)mJL%:,.\Clg.ﬂﬁ‘_g)ud;uam;omgmgq)J,
Non-matching letters indicate significance at the 5 percent probability level. (0) indicates the absence of
treatment, and (1) indicates treatment application
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(Rocha et al, 2019) 4l & slaze
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Table 7. Mean comparison of total dry weight under the influence of hydro, nutrient,

biological, and nano coverages of the seeds

S PR L - PRV NS P INIEE P IS oS 05
Year Hydrocoat Nutricoat Biocoat Nanocoat  Shoot dry weight (gr)
1 0 0 0 0 30.37 g4
1 0 0 0 1 33.07 ¢+
1 0 0 1 0 29.97 g+
1 0 0 1 1 41.90 a-e
1 0 1 0 0 30.10 g+
1 0 1 0 1 41.47 a-f
1 0 1 1 0 32.70 d+j
1 0 1 1 1 35.20 b
1 1 0 0 0 35.03 b
1 1 0 0 1 37.17 a-j
1 1 0 1 0 33.80 b
1 1 0 1 1 39.60 a-h
1 1 1 0 0 38.53 a-i
1 1 1 0 1 29.57 h-j
1 1 1 1 0 42.77 a-c
1 1 1 1 1 42.40 a-d
2 0 0 0 0 29.17 ij
2 0 0 0 1 30.40 g-j
2 0 0 1 0 35.03 b
2 0 0 1 1 37.67 a-j
2 0 1 0 0 31.47 g+
2 0 1 0 1 34.87 b
2 0 1 1 0 38.70 a-i
2 0 1 1 1 46.70 a
2 1 0 0 0 30.70 g+
2 1 0 0 1 39.83 a-g
2 1 0 1 0 28.10 j
2 1 0 1 1 31.83 f4
2 1 1 0 0 32.43 e
2 1 1 0 1 38.00 a-j
2 1 1 1 0 43.57 ab
2 1 1 1 1 31.47 g+

..\.‘zl{@)uc:dt‘.p\ol,;;@(\),,L.:;JL.;\H;@M43(~).~u~l{6ﬁ.w);alecbdﬁ@\;@ommw@uﬂgg},,
Non-matching letters indicate significance at the 5 percent probability level. (0) indicates the absence of

treatment, and (1) indicates treatment application
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Table 8. Mean comparison of number of seeds per plant under the influence of year,

nutrient coverage, and biological coverage of the seeds

J Gle pdy  Sidem ide G g 55 &l sl
Year Nutricoat Biocoat Number of seeds per plant

0 0 0 299.3b

0 0 2959b

0 1 0 285.9b

0 1 1 352.0a

1 0 0 283.1b

1 0 1 321.9 ab

1 1 0 309.6 ab

1 1 1 315.1 ab
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Non-matching letters indicate significance at the 5 percent probability level. (0) indicates the absence of

treatment, and (1) indicates treatment application
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Table 9. Mean comparison of number seeds per plant under the influence of hydro,

biological, and nanocoverages of the seeds

ke Ay S s SU M <l sl
Hydrocoat Biocoat Nanocoat Number of seeds per plant

0 0 0 25790

0 0 1 264.1b

0 1 0 273.5b

0 1 1 341.7 a

1 0 0 301.9 ab

1 0 1 3540a

1 1 0 3247 a

1 1 1 345.0 a
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Non-matching letters indicate significance at the 5 percent probability level. (0)

indicates the absence of treatment, and (1) indicates treatment application
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Table 10. Mean comparison of thousand seed weight under the influence of year,

biological coverage, and nano coverage of the seeds

JL

SOdm A S sl 055
Year Biocoat Nanocoat 1000 seed weight (gr)
0 0 0 1.842 be
0 0 1 2.008 b
0 1 0 1.883 be
0 1 1 1.792 ¢
1 0 0 2200 a
1 0 1 1.900 be
1 1 0 1.817 be
1 1 1 1.733 ¢
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Non-matching letters indicate significance at the 5 percent probability level. (0) indicates the absence of

treatment, and (1) indicates treatment application
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Table 11. Mean comparison of seed yield under the influence of hydro and biological

coverages of the seeds

A G (S 4l 5 Ses
Hydrocoat Biocoat Seed yield (grm?)
0 0.5217b
0 0.5775 ab
1 0.6458 a
1 0.5804 ab
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Non-matching letters indicate significance at the 5 percent probability level. (0) indicates the absence of

treatment, and (1) indicates treatment application
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Table 12. Mean comparison of percentage of essential oil under the influence

of nano coverage of the seeds

P
Nanocoat

bl Lo s
Essential oil %

0
1

1.24b
145a

A3l n sl sl Ol 4 (1) 5 5lag Jlos! pde e 4 (+) 3l a3 0 Jlac]

33 60l gme odias LS Wl o o >

Non-matching letters indicate significance at the 5 percent probability level. (0) indicates the absence of

treatment, and (1) indicates treatment application
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Table 13. Mean comparison of essential oil yield under the influence of year, hydro

coverage, and biological coverage of the seeds

dh e s (Sslse S il > Sas
Year Hydrocoat Biocoat Essential oil yield (grha™)

0 0 0 32.80 be

0 0 1 31.94 be

0 1 0 35.06 be

0 1 1 4392 a

1 0 0 29.35¢

1 0 1 38.83 ab

1 1 0 35.02 be

1 1 1 34.25 be
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Non-matching letters indicate significance at the 5 percent probability level. (0) indicates the absence of

treatment, and (1) indicates treatment application
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Table 14. Mean comparison of essential oil yield under the influence of hydro, nutrient,

and biological coverages of the seeds

A G M e (S il 5 Ses
Hydrocoat Nutricoat Biocoat Essential oil yield (grha™)

0 0 0 25.19¢

0 0 1 32.78 be

0 1 0 30.38 ¢

0 1 1 44.58 a

1 0 0 2842 ¢

1 0 1 39.03 ab

1 1 0 39.71 ab

1 1 1 41.08 a
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Non-matching letters indicate significance at the 5 percent probability level. (0) indicates the absence of

treatment, and (1) indicates treatment application
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Investigating the effect of seed treatments on the growth and production

of basil essential oil

E. Farajzadeh Memari Tabrizi'* and A. Yousefpour Dokhaniye?
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ABSTRACT

Farajzadeh Memari Tabrizi, E., and Yousefpour Dokhaniye, A. 2025. Investigating the effect of seed treatments
on the growth and production of basil essential oil. Research Achievements for Field and Horticulture Crops
Journal 14 (2): 247-266. (in Persian).

Germination and seedling establishment represent a critical stage in the plant life cycle,
significantly influencing the productive potential of plants. This study was conducted
using a 2* factorial experiment within a randomized complete block design with three
replications, involving four treatments—hydro, biological, nutritional, and nano
coatings—over the 2021 and 2022 growing seasons at the agricultural research station of
the Islamic Azad University, Malekan. In the first year, the combined nutritional and
biological coating treatment produced the highest seed yield, exhibiting a 2.8% increase
over the control (1,124 kgha™). In the second year, the nutritional seed coating treatment
achieved the maximum yield of 1,217 kgha™!. Additionally, the hydro coating treatment
in the second year resulted in a seed yield of 1,216 kgha!, representing an 8.23% increase
compared to the control (1,124 kgha™). Other treatments also led to improvements in
traits such as total dry weight, leaf area index, and chlorophyll content; however, their
effects on seed yield were not as pronounced as those of the aforementioned treatments.
The findings of this research indicate that the application of specific seed coatings,
particularly nutritional and hydro coatings, can serve as a practical and effective strategy
for enhancing basil seed yield.
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