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ABSTRACT

To investigate the effect of organic fertilizer foliar application on morphological and phytochemical traits
of dragonhead, a split plot experiment was conducted in randomized complete block design with three
replications during 2016 growing season. The main plots consisted of irrigation interval at three levels (3,
6 and 9 days) and subplots consisted of foliar application of BOMBARDIER as organic fertilizer at four
levels (control, 2, 4 and 6 ml/L). Foliar application of organic fertilizer had a significant effect on all
studied traits (except plant height, stem diameter and essential oil percentage). Increasing irrigation
interval decreased plant height, number of lateral and flowering branchs, stem diameter, dry matter yield
and essential oil content and yield. Interaction between foliar application and irrigation interval was
significant on number of secondary and flowering branchs, stem diameter and essential oil yield. Foliar
application with 6 ml/l concentration produced the maximum amount of photosynthesis pigments in
dragonhead. The application of 4 ml/l of organic fertilizer in 6 and 9 days irrigation intervals produced
the maximum essential oil yield (9.1 and 6.15 kg/ha) compared to the control. 6 ml/l of organic fertilizer
in 3 days irrigation interval increased essential oil yield by 50% compared to control. In Totally results
showed that in all irrigation intervals, foliar application with the organic fertilizer could significantly
enhance the essential oil yield compared to control in the dragonhead plant. Therefore, this treatment can
be introduced as the best treatment.
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Table 1. Soil physiochemical properties.
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Sandy loam 1.22 7.24 0.89 0.15 12.5 490 10.05 0.34 0.82 16.11
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Figure 1. Monthly precipitation during dragonhead growing season in 2016
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Table 2. Variance analysis of quantitative and qualitative traits of dragonhead affected by organic
fertilizer and irrigation interval

Mean squares

df Plant Stem Essential Chlorophyll Total .
SOV height diameter oil content b chlorophyll Carotenoid
Replication 2 13.82 0.59 0.0003 0.00009 0.001 0.0002
Irrigation intervals 2 624.50** 120.92** 0.0254** 0.017** 0.122** 0.0031*
Error a 4 5.08 0.78 0.0003 0.00004 0.002 0.0003
Organic fertilizer 3 31.29 9.63 0.0054 0.016** 0.064** 0.0039**
Error b 6 15.34 2.39 0.001 0.0008 0.003 0.0001
IO 6 28.15 9.23** 0.0016 0.002 0.006 0.0004
Error ¢ 12 13.23 1.18 0.001 0.0006 0.003 0.0005
cVv 7.16 11.64 11.98 7.43 7.06 16.37

Kk ok

W0 S g gt e o Sl e i S

*and **: Significance at 5% and 1% of probability levels,, respectively.
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Table 3. Variance analysis of quantitative and qualitative traits of dragonhead affected by organic
fertilizer and irrigation interval

Mean squares

Number of Number of
SOV df lateral branch flowering Dry _ Egser_mal Chlorophyll
branch matter yield oil yield A
per plant
per plant
Replication 2 36.24 0.17 102003.58 0.26 0.001
Irrigation 949.08** 371.35%* 4209168.29** 102.38** 0.048**
intervals
Errora 4 10.23 3.16 100404.377 2.53 0.002
Organic fertilizer 3 47.92** 31.68** 1507481** 32.66** 0.016**
Errorb 18 5.30 2,57 45890.48 0.80 0.001
I*0 6 21.71** 8.81** 318331.30** 6.59** 0.001
Cv 9.11 12.99 8.70 11.31 8.56
oy S prdan jo ls pe K
**: Significance at 1% of probability level.
o |y Gressle FYIVY 5 09/0Y) oLS glis)| aig gli |
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Table 4. Mean comparison of quantitative and qualitative traits of dragonhead affected by organic
fertilizer and irrigation interval

Total

Treatment Plant Essential Chlorophyll Chlorophyll Chlorophvll Carotenoid
height (cm) oil content (%)  a(mgg?fw.) b (mgg?fw.) (mg g_lpf V)\,I) (mg g fw.)
Irrigation
intervals (day)
57.59 0.36a 0.51a 0.37a 0.88a 0.149a
6 51.50b 0.30b 0.44b 0.34b 0.78b 0.145a
9 43.22¢ 0.27c 0.38¢c 0.29¢ 0.67c 0.119b
Organic
fertilizer (ml/L)
Control 48.26a 0.29 0.38c 0.29b 0.67c 0.10c
2 50.60a 0.30a 0.44c 0.31b 0.75b 0.13b
4 51.62a 0.34a 0.46ab 0.35a 0.81a 0.14ab
6 52.60a 0.32a 0.48a 0.39 0.87a 0.15a

5,05l ime (g lel OV doyd i eha 10 g LSD (yge;] ulasl s oS e By S b5 s gl glonaSils g5 p2 00
Means followed by the same letter in the same column are not significantly different at 5% of probability level based on LSD test.
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Figure 2. Mean comparison of the interactioneffects of organic fertilizer and irrigation interval on the

number of lateral branch per plant. In each level of fertilizers, means by the same letter are not
significantly different at 5% of probability level based on LSD test. OF1, OF2, OF3 and OF4: Control

treatment and foliar application of 2, 4 and 6 ml/l organic fertilizer, respectively.
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Figure 3. Mean comparison of the interaction effects of organic fertilizer and irrigation interval on

number of flowering branch per plant. In each level of fertilizers, means by the same letter are not
significantly different at 5% of probability level based on LSD test. OF1, OF2, OF3 and OF4: Control

treatment and foliar application of 2, 4 and 6 ml/l organic fertilizer, respectively.
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Figure 5. Mean comparison of the interaction effects of organic fertilizer and irrigation interval on dry

matter yield. In each level of fertilizers, means by the same letter are not significantly different at 5% of
probability level based on LSD test. OF1, OF2, OF3 and OF4: Control treatment and foliar application of

2,4 and 6 ml/l organic fertilizer, respectively
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Figure 6. Mean comparison of the interaction effects of organic fertilizer and irrigation interval on
essential oil yield. In each level of fertilizers, means by the same letter are not significantly different at
5% of probability level based on LSD test. OF1, OF2, OF3 and OF4: Control treatment and foliar
application of 2, 4 and 6 ml/I organic fertilizer, respectively
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