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Abstract
Background and Objective: This research was carried out to investigate the effect of farmyard manure, humic
acide, and Nitroxin biofertilizer on yield, yield components, and essential oil content of marigold.

Materials and Methods: The experiment was conducted as a factorial based on randomized complete blocks
design (RCBD) with three replications at the research farm of faculty of Agriculture, the University of
Maragheh in 2014. The first factor was included the application of farmyard manure at three levels of zero,
10, and 20 tons per hectare and the second factor at four levels was included the application of humic acid,
Nitroxin, humic acid + Nitroxin, and control. The soil of the test site was sandy loam. The studied
characteristics were included plant height, lateral stems number, flowers number, leaf clorophyll index
(SPAD), dry matter yield, number of grains per capitol, 1000-kernal weight, biological yield, essential oil
persentage, and essential oil yield. Chlorophyll meter model SPAD-502 and Clevenger apparatus were used to
measure the leaf clorophyll index and extract the essential oil, respectively.

Results: The results of analysis of variance showed that the simple effect of farmyard manure and humic acid
and Nitroxin were significant on all studied traits and their interaction was significant on grain yield.The
highest plant height, lateral stems number, biological yield, flowers number, leaf clorophyll index (SPAD
value), dry yield of flowers, number of grains per capitol, and 1000-kernal weight were obtained under 20 tons
farmyard manure per hectare. Plant height, number of flowers per plant, number of grains per capitol and
biological yield showed a significant increase by applying of humic acid + nitroxin compared to the control.
The lateral stems number and 1000-kernal weight increased with the combined application of humic acid +
Nitroxin or separate application of nitroxin compared to the control. Application of 20 tons per hectare
farmyard manure increased the biological yield by 18.9%, and 10 and 20 tons per hectare increased the
essential oil content by 24.8% and essential oil yield by 43.3%, compared to the control.The highest dry yield
of flowers (178.2 gm™), essential oil content (0.24%) and essential oil yield (0.42 gm) were significantly
obtained under humic acid + Nitroxin treatment compared to the control. The highest grain yield was obtained
in two treatments of Nitroxin (216 g.m?) and Nitroxin + humic acid (201 gm) under applying of 20 tons
farmyard manure per hectare, without significant differences with each other.

Conclusion: In general, the results of this experiment showed that the application of Nitroxin, humic acid and
farmyard manure have positive effects on morphological traits, essential oil percentage, and essential oil yield
of marigold. In the conditions of this experiment, a combined application of Nitroxin and humic acid under 20
tons per hectare of farmyard manure is recommended to increase the grain yield and produce more essential
oil.
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