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ABSTRACT

In order to investigate the effect of amino acids application on yield and essential oil of German chamomile under
various levels of chemical, organic and biological fertilizers, an experiment was conducted as a factorial based on
randomized complete block design with three replications at the Faculty of Agriculture, University of Maragheh in
2017. The treatments were included application of chemical fertilizers, vermicompost, farmyard manure, poultry
manure and mycorrhiza as the first factor and foliar application and non application of amino acids as the second
factor. Results showed that the highest flower yield at the first harvest was obtained in poultry manure (225.4 g.m?),
chemical (204.6 g.m™) and vermicompost (186.6 g.m™) treatments, respectively. At the second, third, fourth and total
harvests no significant differences were observed between the applications of different types of fertilizers. The
highest essential oil percentage was obtained at the first (0.92 %), second (0.95 %) and total harvests (0.8 %) with
vermicompost application without significant difference W|th farmyar and poultry manures. The highest total
essential oil yield was obtained in poultry manure (4.6 g.m™) and vermicompost (4.41 g.m™) treatments. Application
of amino acids led to significant increase in flower yield, essential oil percentage, essential oil yield and biological
yield in all harvests as compared to non-application.

Keywords: Biostimulator, chamomile, essential oil, flower yield, mycorrhiza, vermicompost.
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Table 1. Soil properties and organic fertilizers used in the experiment

EC Organic Carbon Total Nitrogen P K Fe Zn Mn
@sm (%) (%) (ppm)
Soil 0.69 743 0.29 0.018 214 513 1.16 1.02 2.15
EC Organic Carbon Total Nitrogen P K Fe Zn Mn
@sm P %) )
Vermin compost 45 7 3.8 0.4 1.22 15 42 34 21
Poultry manure 9.78 7.56 27 2.2 1.62 148 5900 550 1500
Manure 7.1 3.4 2.9 0.28 0.8 1.03
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Table 2. Analysis of variance of chemical, organic and bio fertilizers and amino acids foliar application on essential
oil percentage, flower yield at different harvest, essential oil yield and biological yield of Germany chamomile

Flower yield Essential oil percentage Tptal

SOV df Thel' The2® Thed® Tned” __ Trel' The2" Thed Thed® _ essential Do
harvest harvest harvest harvest ot harvest harvest harvest harvest ota oil yield Y

Replication 2 141057 1280™ 49365 81.7° 432917 0.059 0.133" 0.095 0.004™ 0.028" 538" 515082

Fertilizer 4 3664.7° 551.7° 28914™ 369™ 8971™ 0.018° 008" 0.028® 0.005® 0017~ 147  15840.3™

Foliar application 1 99135 9198 10155.7° 1051.9® 108031 0.065~ 0.169~ 0.123° 0.126" 0119 1847~ 1732952"
Fertilizerx Foliar 4  7451™ 1018™ 1254™ 248™ 2982 0.003® 0.004™ 0.006™ 0.003® 0.001™ 025° 2207.2™
application

Error 18 12416 15861 12522 2642 5636 0006 0016 0019 0016 0002 036 73719

C.V. (%) - 1848 2785 2558 2439 139 9.01 1474 1742 2708 554 1476 116

Ao, ) 50 Jloisl pdans )5 ls pre Dglad g lo gxe Dgldl Sgu5 ud 5 4y ki g % NS
ns,* and ** indicante non significant, and significant at 5 and 1 % probability level, respectivally.
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Table 3. Mean compression of foliar application of amino acids on essential oil percentage, flower yield at different
harvest, essential oil yield and biological yield of Germany chamomile

Flower yield (g.m™) Essential oil percentage Essential  Biological
The1® The2" The3" The4" Tol T 1% The2" The3"™ The4®" Total oil yield yield
harvest harvest harvest harvest harvest harvest harvest harvest (g.m?) (g.m?)

Amino
acid

Control 17248b 1255b 11992b 60.72a 4786b 0.82b 0.771b 0.722b 0.399b 068b  3.26b 660.98b
Foliar application  208.84a 160.5a 156.72a 72.56a 598.6a 0.92a 00921a 0.850a 0528a 08a  4.83a 812.99a

W5l e gy w0 ) il ey wls GLSS sl o 4 Sl Kl g o 00
In each column means with same letters are not significant at probability level of 5%.
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Figure 1. Means comparison effect of different fertilizer sources (CF: chemical fertilizer, FYM: farm yard manure, PM:
poultry manure, V: vermicomposte and M: mycorrhiza) on flower yield of the first harvest of German chamomile. Column
with the same letters indicate no significantly differences at 5% of probability level based of LSD test.
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Figure 2. Means comparison effect of different fertilizer sources (CF: chemical fertilizer, FYM: farm yard manure, PM:

poultry manure, V: vermicomposte and M: mycorrhiza) on essential oil percentage of the first harvest of German
chamomile. Column with the same letters indicat no significantly differences at 5% of probability level based of LSD test.
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Figure 3. Means comparison effect of different fertilizer sources (CF: chemical fertilizer, FYM: farm yard manure, PM:
poultry manure, V: vermicomposte and M: mycorrhiza) on essential oil percentage of the 2" harvest of German chamomile
Column with the same letters indicat no significantly differences at 5% of probability level based of LSD test.
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Figure 4. Means comparison effect of different fertilizer sources (CF: chemical fertilizer, FYM: farm yard manure,

PM: poultry manure, V: vermicomposte and M: mycorrhiza) on total essential oil percentage of German chamomile
Column with the same letters indicat no significantly differences at 5 % probability level based of LSD test.
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Figure 5. Means comparison effect of different fertilizer sources (CF: chemical fertilizer, FYM: farm yard manure,

PM: poultry manure, V: vermicomposte and M: mycorrhiza) on total essential oil yield of German chamomile
Column with the same letters indicat no significantly differences at 5 % probability level based of LSD test.
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