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Effect of levels and different types of nitrogen fertilizer on growth, biological and
essential oil yields and its components in two populations of Dill
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ABSTRACT

To investigate the effect of vermicompost, N fertilizer and their integration on growth, biological and
essential yields oil and its components in two populations (Varamin and Isfahan), an experiment was
conducted in a randomized complete block design with three replications in the field of Isfahan Medicinal
Plants Research Center in 2016. Fertilizer treatments including 100% urea, vermicompost 33.3 and urea
66.6%, vermicompost 66.6 and urea 33.3%, 100% vermicompost and control treatment (without fertilizer)
as the first factor and Varamin and Isfahan populations as the second factor were selected. The results
showed that the interaction effects of nitrogen fertilizer and populations on all studied traits were
significant. In both populations, nitrogen fertilizer improved height, biological and essential oil yields,
content of essential oil compounds (d-Carvone and its yield, a-phellandrene and linalool; except p-Cymene
and Limonene in Isfahan population). Since in medicinal plants, the quantity (biological yield) and quality
(essential oil and d-Carvone; the most important ingredient and the highest amount of essential oil in this
experiment), 66.6% vermicompost + 33.3% urea in Varamin population, was the best treatment in the
experiment. In addition an in the direction of human health and sustainable agriculture, it is possible to
reduce 33% of chemical fertilizers application and pollution; however, in terms of other essential oil
contents (a-phellandrene, Linalool and p-Cymene), 100% vermicompost fertilizer treatment was superior
in Isfahan population.
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Table 1. Physiochemical properties of the the experimental field soil.

Depth Soil K Total Bulk Density Organic o EC P
(cm) Texture  (mg.kg™") Nitrogen (%) (g.cm™) Carbon (%) P (dS.m™) (mgkg")
0-30 SiltClay 5, 0.052 15 0.74 72 1.15 173
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Table 2. Physiochemical properties of the vermicompost used in experimental
K Total Humidity Organic H EC P
(mg.kg™") Nitrogen (%) (%) Carbon (%) p (dS.m™) (mg.kg™")
63.19 3.52 25 16.74 8.2 5.1 10.61
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Fertilizer level
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Figure 1. Effect of different levels of fertilizers on dill plant height. Fertilizer tratments bo- bs: control
treatment (without fertilizer), 100% urea, vermicompost 33.3 and urea 66.6%, vermicompost 66.6 and urea
33.3% and 100% vermicompost.Means with the same letters in the same columns are not significantly
different at 5% of probability level, using LSD test.
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Table 3. Essential oil components in dill populations

Isfahan Varamin Compounds Isfahan Varamin Compounds
0.095 0 E, E-2,6 dimethyl3,50ctatetraene 0.01 0 trans-dihydrocarvone
0.11 0.095 Y-terpinene 0.25 0.165 Myrecene
0.075 0.095 Mpyristicin 0 0 o-Pinene
1.385 0.28 Linaylacetate 0.069 0.026 Camphor
0.32 0.205 Dehydro-p-Cymene 0.025 0.01 Dill ether
0 0.015 Carveol 0.01 0.01 Piperitone
0.055 0.38 S Myrcene 0 0 Sabinene
0.003 0.273 Thujyl alcohol 0.04 0.04 a-Thujene
0.105 0.145 Grandisol 0.105 0.14 y-Terpinene
0.025 0.065 neoiso-dihydrocarveol 0 0 iso-dihydrocarveol
0.06 0 Dihydrocarveol 0.105 0 trans-Carveol
0.08 0.1 cis-Carveol 0.04 0.14 Dill apiol
0.04 0.14 2-Carene 0.01 0105 Apiol
0.14 0.105 o-Isopropenyltolune 0.01 0 Mpyristicin
0.01 0 1-2-diethoxyethane 0.01 0.1 [-phellandrene
0.105 0.1 Dihydrocarveol 0.055 0 m-Cymene
0.037 0 Dihydrocarveol 0.065 0.025 [- pinene
1.385 0.14 Diplaniol 0.095 0 Cis-dihydrocarvone
0.32 0.105 Linalool 0.03 0.01 R-Carvone
0 0 Bis-1,2 Benzenedicarboxylic acid 0.065 0 S-carvone
0.105 0.01 Anethole
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Table 4. Mean comparison of agronomical and qualitative traits of Dill populations affected by fertilizer
levels x populations interaction

4 d- o- Linalool p- Limonene
.. Biological Essential Carvone phellandrene content Cymene  content
. Fertilizer . O Carvone .
Populations levels yield oil yield content yield content (%) content (%)
(kgha')  (kgha') 0 (kg ha’ (%) (%)
(%) )

Bo 2459.00g 1.20g 77.00d 1.13f 1.19¢cde 1.20bc 1.16bc 3.25cd

B 3711.67cd  5.7def  84.00abc  5.00e 1.13de 1.22bc 1.17bc 5.64ab

Varamin B; 4085.33bc 7.90cd 82.00bc 6.72d 2.47abcd 2.10ab 2.03ab 6.82a
Bs 5224.00a 17.8a 85.00ab 16.04a 1.36¢cde 2.20ab 2.27a 4.39bcd

B4 3445.00de 9.1bc 83.00abc  4.22e¢ 0.49¢ 2.30a 0.92¢ 5.57ab
Bo 2727.33fg 1.30g 79.00cd 5.56f 3.0labc 0.94¢ 1.85abc  4.79abc

B 3825.00cd 7.80cde 83.40abc  6.99d 3.23ab 1.80abc  1.89abc 3.47cd

Isfahan B; 4080.00bc  9.80bc  83.50abc 9.51c 1.17bcde 1.84abc  1.90abc 5.68ab
Bs 4416.00b 13.00b 86.00a 12.98b 0.93de 2.05ab 0.96¢ 4.42bcd

B, 3110.67ef 10.00bc  84.80ab 4.78¢ 3.59a 2.50a 2.6la 2.71d

90,5l 2oy YYIY g 0o )0 FPIF CanguaS 0,9 05l 2o )0 FFIF 5 0oy YYIY CavgaS 09 0yl dojo Vo e

wald cuipa:ba b bo o5 sla xS

Q555 00 bl e B o yd iy zrbaw ;0 LSD ygel bl 3 g 5o 30 GlaSs g 1> (611 (sl uSils (CanwguaS say o yo Vo ¢
Fertilizer factors including bo- b4: control treatment (without fertilizer), 100% urea, vermicompost 33.3 and urea 66.6%,
vermicompost 66.6 and urea 33.3% and 100% vermicompost).Means with the same letters in the same columns are not
significantly different at 5% of probability level, using LSD test.
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