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Article Info ABSTRACT
Article type: Background and Objectives: Today, the production and processing of
Full Length Research Paper  medicinal plants is increasing due to less side effects. The quality and
quantity of medicinal plants are particularly affected by genetics,
. ) ) environmental factors and their interaction. Among natural limiting factors,
é;ctzle;lfeg:lség%.zozo water shortage is the most important factor that, especially in arid and
Revised: 08.26.2020 semi-arid regions of the world, in various ways causes the restriction of
Accepted: 09.14.2020 planting and reduces the production of crops and medicinal plants. On the
other hand, nutrients such as potassium can play an important role in plant
resistance to environmental stresses. Therefore, this experiment was

Keywords: performed to investigate the effects of drought stress and potassium
Crop capacity, fertilizer on quantitative and qualitative characteristics and yield of German
Dry flower, chamomile.

Essential oil percentage,

Proline

Materials and Methods: In order to investigate the effect of drought stress
and different levels of potassium fertilizer on quantitative and qualitative
characteristics of chamomile, a split plot experiment was conducted in a
randomized complete blocks design with three replications in the field of
Zabol University. The treatments included drought stress in three levels,
control (90% Field Capacity= FC), medium stress (70% FC), severe stress
(50% FC) as the main factor and different levels of potassium sulfate
fertilizer in four levels, non-consumption Potassium fertilizer (control),
50, 100 and 150 kg of potassium sulfate per hectare were considered as a
sub-factor. The studied traits were as follows: plant height, number of
stems, plant dry weight, number of flowers per plant, yield of dried
flowers, essential oil content, potassium percentage, carbohydrate content,
total chlorophyll, carotenoids and proline. Data analysis of variance was
performed using SAS software and version 9.1. The mean of treatments
was compared using Duncan's multiple range test at 5% level of
probability.

Results: The results showed that the effect of drought stress and potassium
fertilizer on stem number, plant dry weight, number of flowers,
carbohydrate and carotenoid content was significant. With increasing
drought stress intensity to 50% FC, the number of stems and number of
flowers per plant decreased by 36.08% and 39.57%, respectively, but with
increasing drought stress intensity, the amount of carotenoids was 1.6 times
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that of non-stress treatment and the amount of carbohydrates 31.12%
increase compared to non-stress treatment. The results showed that with
increasing the amount of potassium fertilizer from 50 to 150 kg.ha™, the
number of stems and the concentration of carotenoids were 1.62 and 1.44
times, respectively, and the number of chamomile flowers per plant and the
amount of carbohydrates were increased 30.52 and 41.20 percentages.
The results showed that plant height, dried flower yield, essential oil
content, potassium percentage and proline were significantly affected by
the interaction of drought stress and potassium fertilizer levels. With
increasing stress intensity in all fertilizer treatments, a decrease in dried
flower yield and an increase in proline content were observed. Application
of potassium fertilizer had a significant positive effect on these traits under
stress conditions so that by increasing the amount of potassium fertilizer
from zero to 150 kg.ha™ in severe drought stress plant height, dry flower
yield, potassium and leaf proline, respectively. 2, 1.59, 2.64 and 1.95 times
were control and the percentage of essential oil increased by 0.32%.

Conclusions: In general, it seems application of potassium within increase
flower yield, can improve quantitative and qualitative traits of plant under
of drought stress, and decreased damages of drought stress.
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Table 1. Soil Physical and chemical analysis (0-30 cm) of studied field.
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Table 2. Analysis of variance for on some quantitative traits of chamomile under the influence of drought
stress and potassium fertilizer.
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™, *and ** are non-significant and significant at 0.05 and 0.01, respectively.
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Table 3. Analysis of variance for on some qualitative traits of chamomile under the influence of drought stress
and potassium fertilizer.

Sl e Sk
s
T Mean Squares
o (I
~ Df JS Jbs ks St s S R A58 o=l el
Total chlorophyll ~ Carbohydrate  Proline  Carotenoid  Essential oil ~ Potassium
LSS
2 1.26 0.12 0.44 0.01 4.49
Replication
S 2 37.53” 87.02” 099" 240" 0.04” 141681
Drought stress
a glax
¢ 4 0.54 0.33 041 0.01 9.55
Ea
el - - - - - -
; 3 22.70 1.66 0.87 0.07 95.50
K
6 1.81 0.59™ 0.46 0.06"™ 0.02 16.29
K xDrought stress
b glx
18 0.51 0.12 0.44 0.0001 5.10
Eb
13) S kS o o
(o) Sl o 2 7.20 10.32 16.07 18.29 9.37 5.84

CV (%)

._Lp_;:\jadwlck»ﬂ):)\é&u)).:&uﬁ%jdii B

"™, * and ** are non-significant and significant at 0.05 and 0.01, respectively.
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Table 4. Mean comparison for on some qualitative and quantitative traits of chamomile under the influence of
drought stress and potassium fertilizer.
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ol 395 " S
Treatment Number of Number of flower > 937 05 2 05 (5 055 05 02 0505
reatments main stem per plant Carbohydrate Carotenoid
(Mg g FW) (hg g'FW)
(oo S b Ao ys) Ko s
Drought stress (% FC)
90 12.50% 30.07% 17.29° 1.48°
70 10.17° 25.95" 20.00° 2.03®
50 7.99¢ 18.17¢ 22.67% 2.36°
()l:f\m)s¢)§_,l:5)wl;i 38
K-fertilizer (kg.ha™)
0 8.02° 21.56° 15.58° 1.61c
50 8.81° 24,74 18.94° 1.82
100 11.05 26.04® 23.43° 2.08*
150 13.00% 28.14% 22.00% 2.32°

s )b@.u _La):c'.; C]a...,ﬁ ‘;,i}\: Slaslsae Q}A)'Twl.,.,lﬂ Osm A 53 JJ.:....n e
Means followed by similar letters in each column are not significantly different at p=5%, Duncan Multiple Range test.
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Table 5. Interaction effect of drought stress and potassium fertilizer on some qualitative and quantitative traits
under the influence of drought stress and potassium fertilizer of chamomile.

doy3) (St S ey 25 Sy gl 8o Shee US ists  dreSe s ol N
(o b a0 558 Gasl) (kS s o SAS) Total G osses s (4,3) r*; ’
Drought stress K-fertilizer ~ Plant height Flower yield chlorglphyll proline Essential  (ppm)
(% FC) (kg.ha™) (cm) (kg.ha™) (Mg gFW)  (um gFw) oil (%)
0 39.04% 274.16" 7.47° 1.64 0.13 45.30™
50 42,57 325.98" 8.56" 1.96% 0.18° 48.11°
% 100 46.03° 493.26° 9.44%® 2.15% 0.25¢ 52.15°%
150 50.33° 434.72° 10.04% 1.81% 0.28¢ 53.25°%
0 28.35¢ 173.10° 4.20° 1.77% 0.15° 32.02°
50 34.48f 201.30° 5.84¢ 2.03% 0.25° 37.01¢
0 100 40.46% 241.78™ 8.69" 2.36" 0.27° 41.78°
150 41.79" 204.87° 8.90° 2.91° 0.37° 42.27°
0 20.06" 113.70° 3.34° 1.81% 0.18° 24,819
50 27.65° 168.92% 5.61¢ 2.11% 0.32° 27.42%
% 100 37.48° 212.41° 5.42¢ 237" 0.38" 29.04°
150 41.79% 180.87° 7.03° 3.54° 0.45°  30.61°

e 13 s Ao =y dad); OSSSls slasls e S0l ool Ot 8 53 S rie b >
Means followed by similar letters in each column are not significantly different at p=5%, Duncan Multiple Range test.
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