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ABSTRACT

To evaluate the effect of drought stress, chemical and biological phosphorus fertilizers on chamomile
morphological traits, flower and essential oil yields , an experiment was conducted in Zabol University Research
Field, 2016. The experiment was a split plot based on randomized complete block design with three replications.
Main plots were drought stress including; irrigation after 90, 70 and 50 % of field capacity (FC) depletions and the
sub plots were phosphorus fertilizers including; no fertilizer, 100 % chemical phosphorus, combined of 50 % of
phosphate fertilizer + biofertilizers (Phosphate B-2), and biological fertilizer (Phosphate B-2). Results showed that
plant height, stem and head diameter were affected by drought stress and fertilizer. Increasing stress intensity from
90 (control) to 50% of FC plant height reduced stem and head diameter and application of 50 % from chemical
and biological fertilizers showed the most influence. Effect of interaction between drought stress and fertilizer on
number of main stem, number of flower per plant, dry weight of plant, flower and essential oil yield were
significantly different. The highest number of main stem, number of flower per plant, dry weight of plant, and
flower and essential oil yield were obtained from non-stressed with chemical and biological phosphorus
combination. Based on the results, to improve the morphological traits, flower and essential oil yield of
chamomile, the combined application of chemical and biological phosphorus fertilizers with conventional
irrigation will be appropriate.

Key words: Chemical and biological phosphorus combination, Essential oil yield, Number of flower, Phosphate
barvare-2, Super phosphate.
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Table 1. Physiochemical charactertics of the soil

P K Total N Organic matter EC
Texture pH I
ppm % dS.m
11 137 0.05 0.59 7.8 1.32
Sandy loam
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Table 2. Variance analysis (mean squares) of the effects of drought stress and phosphorus fertilizer on
chamomile morphological traits, and flower and essential oil yields
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Table 3. Means comparisons of the effects of drought stress and phosphorus fertilizers on chamomile
stem height and head diameter

Plant height Stem diameter Head diameter
Treatments (cm) (mm) (mm)
Drought stress (%F.C)
90 34.42a 2.77a 5.84a
70 30.81b 2.490 4.96b
50 28.60c 2.30b 4.77b
Phosphorus fertilizer
Control 29.45¢ 2.31c 4.62c
100% chemical phosphorus 31.47b 2.55b 5.42ab
50% phosphate barvare-2 and 50% chemical 33.27a 2.80a 5.65a
phosphorus
100% Phosphate barvare-2 30.92b 2.42c 5.07bc
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*Means in each column with at least a common letter(s) are not significantly different based on Duncan

test at 5 % probability level.
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Table 4. Means comparisons of the effect of interaction between drought stress and phosphorus fertilizers
on chamomile morphological traits and flower and oil yield
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5 = = N
Control 4.12¢f 5.84d 34.63e 216.5de 58.3e
103;:/(‘35";‘&?&?' 5.68b 7.35¢ 38.44D 342.6 99.1b
90
50% phosphate t[’)ahr(‘)’jgﬁoznfs”d 50% 6.37a 9.94a 49.16a 420.2a 153.6a
100% Phosphate barvare-2 4.60de 9.13b 36.33d 396.6a 113.1b
Control 3.81fg 4.72e 26.25g 133.6fg 42.8f
lo%gg}fg’;&?' 5.17hc 566d  35.44de 274.0c 92.6¢
70
50% phosphate %ﬂc‘)’jgﬁoznfs”d 50% 5.340c 6.78¢ 37.30¢ 346.7b 141.8a
100% Phosphate barvare-2 4.46de 7.08c 32.22f 305.9bc 102.3bc
Control 3.40g 2.92f 16.02j 125.5¢g 39.2f
lo%g;‘ﬁg?&csa' 4.90cd 3.45¢f 21.95i 172.5¢f 73.4d
50
50% phosphate %ﬂc‘)’jgﬁoznfs”d 50% 4.17¢f 4.86e 24.49h 213.8de 97.3¢
100% Phosphate barvare-2 4.11ef 451e 22.89i 225.4d 89.6¢
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*Means with at least a common letter(s) are not significantly different based on Duncan test at 5 % probability level.
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