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Table 1- Some of physical and chemical properties of experimental field soil
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Table 1- Some of chemical properties of vermicomost and manure used in experiment
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Table 5- Interaction effects of fertilizer and mycorrhizae on studied characteristics of dill
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Mycorrhizae Fertilizer Leaf / stem Fresh yield (K %a‘l) Dry matter yield Essential oil yield
ratio y g (Kg.ha) (Lha)
aals 1.23% 1934.86' 329.50° 1.57¢
Control
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* Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level using
Duncan's Multiple Rang Test.
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Table 8- Interaction effects of cutting fertilizer and mycorrhizae on studied characteristics of dill in experiment
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Mycorrhizae Fertilizer Cutting (C) Leaf / (s 5 (i oreentage (6
stem Fresh yield J P g Essential oil
ratio (kg.ha'?) _Dry matter yield (I.ha)
yield (kg.hat)
o= 1.50defx 1652.2"0P 344.8ko 0.44Kim 1.58"!
First C. (Cy)
aald P o 0.779 3160.99" 431.0k 0.37™ 1.62"!
Control Second C. (C2)
Py o 1.41¢f 991.3¢ 212.6° 0.66¢ 1.49+
Third C. (Cs)

wls N C1 2.20% 1824.7mm0 316.1' 0.47+m 1,517

Control M; e C2 0.569 3448 .20 471,21 0.620 2.93¢!

Cs 1.46¢f 1250.0°9 224.1P 0.55Fm 1.26K

g Ci 2.392 1896.5m0 296.1mP 0.49Mm 1.45+!

TR SR Cz 0.51¢ 3629.3¢f 508.6% 0.87% 4.49¢%

Vermicompost Cs 1.62¢ 1402.2009 258.60P 0.59¢ 1.54#!

ot 8 C1 1.52¢f 2097.7'mn 313.8+° 044Kim 1.39i!

e C2 0.579 3951.1¢f 545,999 0.45Km 2.48"!

Chemical fertilizer Cs 0.719 1551.7°% 270.1M° 0.43Km 1.16'

s Ci 2.17% 1925,2mno 295.9™P 0.39m 1.17'

C2 0.519 3692.5¢f 505, 7% 0.715f 3.61°1

Control Cs 1.500%f 1459.70P 250.0°° 0.49Mm 1.23

N Ci 1.972d 3913.7¢f 554, 5def 0.47+m 2.63¢!

< C2 0.439 6135.10 1396.5 1.012 14.302

Manure Cs 1.35f 2571.8" 413.7% 0.67¢h 2.77¢

G. mosseae g Ci 2,008k 3764.3¢ 545,970 0.44Kim 2.40M

RS S C2 0.419 4755.74 686.7b 0.89% 6.22¢

Vermicompost Cs 1.29f 2916.6% 445 4t 0.82% 3.61°1

ot 8 C1 2.16% 2635.1iik 410.9" 0.43Km 1.79¢"

e C2 0.549 4485.69 597.7% 0.70%9 4.270%f

Chemical fertilizer Cs 1.490 2327.5Km 3735 0.55¢™ 2.06¢"

s C1 2.17% 1830.4mn0 301.7™P 0.41m 1.23'

C2 0.569 3562.2¢f9 4540t 0.56fm 2.52H

Control Cs 1.44¢f 1798.8" 344.8%° 0.46-™ 1.61"

N Ci 1.88b- 3798.8¢f 540,20 0.519'm 2.76¢!

< C2 0.429 5663.7° 1321.82 0.78%¢ 10.49P

G. intraradices Manure Cs 1.29f 2864.9hii 428.11k 0.79bed 3.37¢

o Ci 1.972d 4017.2¢ 574.7% 0.55Fm 3.200k

7 Cz 0.559 4893.6¢ 709.7° 0.81bcd 5.18¢

Vermicompost Cs 1.36f 2959, 7hi 451,11 0.800cd 3.50¢h

st 555 C1 1.972d 2853.4hii 439,69 0.37™ 1.66M!

s C2 0.529 3735.6¢f 586.2¢ 0.55Fm 3.27¢

Chemical fertilizer Cs 131 24281 390.8Fm 0.65¢ 2 54F1
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*Means with the same letters in each column are not significantly different at the 0.05 level of probability using Duncan's Multiple
Range Test.
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Introduction

Dill (Anethum graveolens L.) is an annual medicinal plant belonging to the Apiaceae family and is native to
the Southwest and Central Asia. This plant is not susceptible to cold and germination occurs at low temperatures.
The vegetative period of this plant is short and from seed emergence till the fruit harvesting reaches 100 to 120
days. Based on long-term studies, excessive use of chemical fertilizers has a negative effect on plant yield
resulting soil acidification, negative effect on soil biological activity and physical and chemical properties. In
addition, application of chemical fertilizers mean while environmental impacts increases production costs in the
long term. According to literatures, the use of organic or biological fertilizers to reduce the mentioned problems
can be especially valued.

Materials and Methods

In order to investigate the effects of organic, chemical fertilizers and mycorrhizae inoculation on yield and
yield components of dill in different cuts, an experiment was carried out in the Research Station, College of
Agriculture, the Ferdowsi University of Mashhad, in 2013. The experiment was carried out in a factorial
experiment based on randomized complete block design with three replications. The treatments were all
combination of organic and chemical fertilizers in four levels (cow manure, vermicompost, chemical fertilizer
and control) and three levels of Mycorrhiza inoculation (Glomus mosseae, Glomus intraradices and no
inoculation). The collected data were analyzed as split- plot design in time based on randomized complete block
design (due to having three cuts during growing season). The 12 fertilizer treatments and three cuts were
considered as main and sub plots, respectively.

Results and Discussion

The results showed that the highest (4259 kg.ha*) and the lowest fresh yield (2043 kg.ha') were obtained in
second cut and third cut, respectively. The results indicated that Leaf Area Index, fresh and dry matter yield,
percentage and essential oil yield were significantly different between inoculated mycorrhizae treatments and
control treatment. However, there was no significant difference (p<0.05) between Glomus mosseae and and
Glomus intraradices in terms of former mentioned criteria. Fresh and dry matter yield and essential oil yield of
dill were significantly higher in organic fertilizers treatments (vermicompost and cow manure) compared with
chemical fertilizer. The results showed that using organic fertilizers have a better performance than chemical
fertilizers in growing dill both in quality and quantity. The effects of fertilizer and mycorrhiza on leaf/stem ratio,
grain yield, dry matter yield and essential oil yield were significant. The results of the experiment showed that in
each level of mycorrhizal application, the use of vermicompost increased the leaf/stem ratio, so that,
underGlomusintraradices inoculum conditions, the use of this organic fertilizer resulted in an increase of 16%
leaf/stem ratio compared to the control. Also, in the absence of mycorrhizal inoculation, vermicompost and
animal manure application resulted in a significant increase in leaf/stem ratio. The results of the experiment
showed that the fresh and dry yield of the vegetative parts of the drill were significantly higher than other
treatments in inoculation of mycorrhizal and animal manure treatments, so that the application of the mentioned
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treatment, fresh and dry yield of the vegetative parts increased by two times compared with control treatment. In
addition, the results of the experiment showed that the essential oil yield increased as a result of the combined
application of animal manure and mycorrhizal treatments, so that the application of vermicompost fertilizer and
G. mosseae compared to control treatment increased the essential oil yield by more than four times.

Conclusion

According to the results of the experiment, mycorrhizal application has an important role in improving the
growth characteristics and dry matter yield, especially in cut Il and Ill. In addition to mycorrhizal inoculation,
application of livestock manure and vermicompost can play an important role in increasing the yield of drill at
different cutting. Combined use of mycorrhiza inoculum and organic fertilizers can reduce the problems caused
by the use of chemical fertilizers.

Keywords: Cutting, Essential oil, Vermicompost



