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Abstract

Introduction

Anethum graveolens L is used to treat colds, coughs, urinary problems, bloating, and spasms.
Water deficit may cause significant changes in the yield and composition of essential oils of
medicinal plants. In order to improve water stress tolerance of plants, various mechanisms have
been proposed. The use of materials such as vermicompost, zeolite, superabsorbent and methanol
can partially compensate for the lowering of yield from drought stress. Therefore, it is important
to use methods that can tolerate plants under drought stress conditions.

Materials and Methods

To evaluate the effect of organic and chemical growth improvers application on yield and
essential oil percentage of dill (Anethum graveolens L.) under water deficit stress conditions, a
field experiment was conducted as split plot in randomized complete block design with three
replications in Birjand, Iran, during 2017 growing season. The main factor included three levels
of water stress (60, 120, 180 mm evaporation form class A pan) and the sub-factor included five
levels of organic and chemical growth improvers; control (no application), zeolite (5 t.ha™), vermi
compost (6.5 t.ha'), super absorbent polymer (100 kg.ha') and methanol (20 v/v).

Results and Discussion
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The results showed that water deficit significantly reduced all studied traits except harvest index
and essential oil percentage. Also, organic and chemical improvement agents had a positive and
significant effect on plant height, number of umbrellas per plant, grain yield, biological yield and
essential oil yield. Interaction of water deficit stress and organic and chemical improvement
agents was significant on number of umbrellas per plant, number of seeds per umbrella, grain
yield, biological yield and essential oil yield. By increasing the intensity of water deficit stress, the
use of organic and chemical improvers increased the yield of seeds and essential oils. Under
severe stress conditions and in comparison, with control treatment, super absorbent application
increased the yield of seeds and essential oil to 34.43 and 37.27%, respectively, and methanol
spraying increased the yield of seeds and essential oils by 34.17% and 42.85. The results of this
experiment showed that the use of organic and chemical improvers reduced the damage to seed
yield and essential oil yield under water deficit stress conditions. Also, the results revealed that
when the plant is exposed to intensive stress, substances such as superabsorbent and methanol
can be used to modify the stress. Using these materials under severe stress conditions increased
the grain yield by 34% compared to the control. In order to achieve maximum yield of essential
oil, use of organic and chemical improvers has been beneficial. Under severe stress conditions,
methanol spraying and super absorbent application increased the essential oil yield of dill
(Anethum graveolens L.) in Birjand region.

Conclusion

In order to achieve the maximum yield of essential oil, use of organic and chemical improvers has
been beneficial. Under severe stress conditions, methanol spraying and super absorbent
application increased the essential oil yield of dill (Anethum graveolens L.) in Birjand region.
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Table 1. Results of soil analysis at 0-30 cm depth in the growing season 2016-2017

Texture EC (ds.m™) pH

N (%) P (ppm) K (ppm)

Clay Loam 1.57 8.2

0.033 6.8 133
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Table 2. Mean square of the effect of organic and chemical improvements on yield, yield components,
percentage and yield essential oil of Anethum graveolens L. under water deficit stress conditions

3 @ 5 o
S = = S S x 4= %
= c L = ) ) O = =
5 gz €. §, ¢ 2 ) g g3 =
Source of &z 28 st Z£38 =3 < - S8 S
i afF £ B2 58 oS¢ 2 5 g 2 TE 3
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o = = 3 2 T &£° 3
= 5 s S B .
Z > P
Replication 2 17.018™ 0.143™ 153" 5396.33" 0.04™ 11637.69™ 1530.5™ 9.96™ 0.039™ 21.82™
Water stress (A) 2 1703.83™ 1.74  37.45™ 271643.71" 0.369™ 5142934.8™ 36850439.04™ 30.92™ 0.077™ 1286.1"
Errora 4 1825 0271 0.956 2851.006 0.03 16620.72  92184.56 836 055 26.49
Beneficial materials 4 46.51™ 0.445™ 7.56™ 7070.34" 0.021" 166184.85™ 957036.1™ 9.71™ 0.018™ 50.13™
B)
AxB 8 11.89™ 0.315™ 4.01™ 9355.1™  0.024™ ™80004.61 457759.76™ 9.12™ 0.038™ 170.35"
Errorb 24 7.65 0232 1168 3163.83 0.026 1852998 81633.08 36.69 002 6.761
C.V. (%) - 589 1298 1305 1493 844 1112 9.24 1501 825 1247

*** and ™ are significant at 1 and 5% probability levels and non-significant, respectively.

Table 3. Mean comparison of effect of water deficit stress on plant height, number of branches per

plant and 1000 seed weight of Anethum graveolens L.

water deficit stress Plant height Number of branches 1000 seed Weight
(mm evaporation form evaporation pan) per plant (9)
60 58.942 4.102 1.71°
120 43.49° 3.51° 1.992
180 38.50° 3.52° 1.982

Means with the same letter are not significantly different based on Duncan test (p<0.05).

Table 4. Mean comparison of the effect of organic and chemical improvements plant height of Anethum

graveolens L.

Treatment

Control  Zeolite

Vermi compost

Super absorbent Methanol

Plant height (cm) 45.31%  44.16°

47.75% 49.932

47.74®

Means with the same letter are not significantly different based on Duncan test (p<0.05).
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Table 5. Mean comparison of interaction between application of organic and chemical Beneficial materials
and of water deficit stress on yield, some of yield components and essential oil yield of Anethum graveolens L.

Interaction between

drought and Beneficial Number of Number of seed Seed yield ' Biological Essential oil
materials umbel per plant  per umbel (kg. ha'?) yield (kg. ha) yield (L. ha)
Control 8.21¢4 508.12 1591.37°¢ 2574.62¢ 29.12°
Zeolite 9.75°¢ 564.72 1899.62° 2962.04°¢ 27.71°
60 Vermi compost 8.70°¢ 517.82 1683.87°¢ 2622.96¢ 27.75P
Super absorbent 12.122 535.42 2058.002 3237.00° 35.882
Methanol 10.92° 531.72 2168.002 3459.832 35.032
Control 6.75P 395.72 1229.75% 1725.912 21.032
Zeolite 7.06" 328.1° 978.19° 1501.06"¢ 18.292
120  Vermi compost 9.33¢2 227.6° 789.50° 1225.00¢ 14.11°
Super absorbent 9.542 232.7° 925.87b¢ 1404.79 17.862
Methanol 7.83° 362.9% 1257.372 1648.29% 21.202
Control 5.464 275.0b¢ 631.25° 993.08°¢ 10.57°
Zeolite 7.872 236.3° 715.75% 994.92¢ 12.17%
180  Vermi compost 7.67% 255.1° 729.50% 960.33°¢ 12.61%
Super absorbent 6.25% 347.92 848.62° 1402.372 14.512
Methanol 6.67%¢ 329.9% 850.372 1136.96" 15.102

Means with the same letter are not significantly different based on Duncan test (p<0.05).
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