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ABSTRACT

To study the effect of drought stress and haniest bn some morphological traits of chamomile (Ntatria
chamomilla L.), this experiment was conducted dg glot in time in the form of a randomized contpldlock
design with three replications. The main factor vraigation after 60, 90, 120 and 150 mm evaporatfoom an A
class pan, and the sub factor was harvest. Anabysisriance indicated that drought stress sigifity affected
stem height and root yield akB.01. The interaction of drought stress x harvest Bignificant effect on dry flower
yield, stem height and stem yield atOF01, and on leaf yield atd®.05. The harvest had also a significant effect on
the number of lateral branches ak®01. Mean comparison showed that the highest kght (62.84 cm) and
flower yield (137.13 kg/ha) were achieved in 90 ewaporation x the second harvest. The highest nurobe
lateral branches (7.5 branches/plant) and the hgtstem yield (362.6 kg/ha) were achieved in 90>mtime first
harvest. In 60 mm x the second harvest, leaf wedd the highest (166.29 kg/ha). All measured traise the
lowest in 150 mm x the second harvest. Regardirgé¢lkults of this experiment and the importancehaimomile
flower yield and essential oil yield, the mild dght stress (90 mm) is advised for chamomile pradnct
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INTRODUCTION

Chamomile with the scientific namdatricaria recutita or Matricaria chamomilla from the family Asteraceae is
one of the most important medicinal plants whichwislely consumed around the world and is used dfo
industries, medication industries and cosmetic-wigi industries [1, 5, 7]. In herbal medicine scienessential oil

of this plant is used to produce medications fanfoecement of digestion system, curing ulcer, ms@, etc. The

main compound in the essential of chamomile is @mtea which has antibacterial and antifungal atiéisi[4].

Chamomile is adapted to a wide range of environalezdanditions, growing from 300 to 1500 m above sea
level. It tolerates cold weather well and is a laedous annual plant [6, 8]. However, incidenceroiight stress
may reduce the number of harvests and yield [SjuRe of a study indicated a reducing trend inghsential oil
content of four chamomile varieties in Iran clincationdition, from the first harvest to the thirdeonn all tested
varieties, dry flower yield, essential oil and cawian were the highest in the second harvest [8th8 objective of
this experiment was to evaluate the effect of dnbstress on chamomile, in different harvests.

MATERIALS AND METHODS
The field experiment was conducted in 2011 at #search field of Islamic Azad University, Tabriabch, Iran

(46° 17' E, 38° 5' N and 1360 m above the sea)lede@krage annual precipitation is 271.3 mm andrttieimum
air temperature is 2.2°C. Soil texture at the $@#stwas sand silt with the EC of 1.44 ds/m andop.7.
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The experiment was conducted as split plot in timéhe form of randomized complete block designhvitiree
replications. The main factor was irrigation in folevels including irrigation after 60, 90, 120 ad80 mm
evaporation from an A class pan and the sub fagdsrharvest (two harvests at full flowering stages)

Plot size was 1.5 x 4 m and seeds were plantedrigt §pring. Rows were 30 cm apart and the seeds planted
every 10 cm. Treatments were started after planitigli growth and at the beginning of stem growkbr the first
harvest at full flowering stage, morphologic traitsre recorded and samples were harvested fronml&bove the
soil surface, from the middle rows of each plote®econd harvest was also conducted when plants again at
full flowering stage, 15 cm above the soil surfddarvested plants were dried primary in shade amiptementary
in an oven (60°C), and the dry weight of all plpatts was measured individually. To evaluate pimatvth at each
stage, 30 plants were accidentally harvested \ifr toots. When all data were recorded, data weedyzed using
SAS and means were compared according to the Disncauitiple range test akB.05.

RESULTS AND DISCUSSION

Analysis of variance indicated that drought stragsificantly affected root dry weight and stemdigiat <0.05.
Harvest had a significant effect only on the numbifelateral branches. The interaction of droughtsgt x harvest
had also a significant effect on flower yield, lg@dld, stem yield, stem height and the numberatérial branches
(Table 1). Mean comparison showed that the highastt dry weight was achieved in 90 mm evaporatit® §1
kg/ha) and the highest stem height was also actigv80 mm (61cm) (Table 2).

Table 1. Analysis of variance of the effect of traments on the measured traits

SOV df Mean Squares (MS)
Flower yield Leafyield Stemyield Rootyield Stémight Number of lateral branches
Block 2 ns ns ns ns ns ns
Drought (A) 3 ns ns ns *x ki ns
Error 6 9.551 3337.84 22219.30 588.60 38.198 1.554
Harvest (B) 1 ns ns ns ns ns ki
A X B 3 *% * *k ns *%k *
Error 8 0.1002 59.562 160.03 37.184 3.1042 0.0927
CV (%) - 2.715 5.95 4.104 9.213 3.1208 4.641
ns, nonsignificant; *, significant at4®.05; **, significant at 0.01.
Table 2. Mean comparison of the effect of droughttsess on the measured traits
Treatments Flower yield Leaf yield Stem yield Root yield Stem height Number of lateral
(kg/ha) (kg/ha) (kg/ha) (kg/ha) (cm) branches
60 123.33b 161.11a 345.74a 64.09b 56.7b 6.9b
90 134.16a 149.44b 362.22a 79.81a 6la 7.3a
120 113.96¢ 107.9¢c 283.88b 67.03b 56b 6.1c
150 94.76d 100.37¢c 240.92 53.77¢c 51.9c 5.8c
60, 60 mm; 90, 90 mm; 120, 120 mm; 150, 150 mmoeatipn from an A class pan.
Means in a column followed by the same letter atesignificantly different (R0.05).
Table 3. The effect of interaction of drought stres x
Treatment Flower yield Leaf yield Stem yield Root yield Stem height Number of lateral
(kg/ha) (kg/ha) (kg/ha) (kg/ha) (cm) branches
60 x ' harvest 120.56¢cd 155.92ab 332.97b 65.55de 54.3c 7bcé6.
60 x 29 harvest 126.1bc 166.29a 358.52a 62.63cde 59.2b 7ab
90 x ' harvest 131.2ab 143.7b 362.6a 81.48a 59.2b 7.5a
90 x 2° harvest 137.13a 155.18ab 361.85a 78.15ab 62.8a ab7.1
]
120 x £ 114.66de 110.37c 289.63c 65.92cd 56.8bc 6.4bc
harvest
120 x 2 113.26e 105.44c 278.15¢ 68.14bc 55.2¢ 5.8d
harvest
190 x F
harvest 101f 110.74c 271.11c 55.18de 54.6¢ 6.5cd
o}
190 x 2 88.53fe 90d 210.74d 52.37e 49.2d 5.2d
harvest

60, 60 mm; 90, 90 mm; 120, 120 mm; 150, 150 mmoeatipn from an A class pan.
Means in a column followed by the same letter atesignificantly different (R0.05).

Mean comparison of the interaction of drought stresharvest indicated that the highest flower yigld1.1 and
137.1 kg/ha) and the highest stem highest (59.262rlcm) were achieved in 90 mm x the first haragesl 90 mm
x the second harvest, respectively (Table 3). Tigbdst stem yield (361.8 and 362.6 kg/ha), rooghe(78.1 and
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81.4 kg/ha) and the number of lateral branches didL. 7.5 branches/plant) were achieved in 90 mimexsécond
harvest and 90 mm x the first harvest, respectivighg highest leaf yield (155.9 and 166.2 kg/ha3 alao achieved
in 60 mm x the second harvest (Table 3).

Results of this experiment represented that drosiyéss increased chamomile flowering. Higher floyield in the
second harvest may be attributed to higher air &atpre which increases the effect of drought staes plant;
revealing the beneficial effect of drought stressamamomile flowering and representing that to iobtagher
flower yield in chamomile cultivation, drought steemight be useful. On the other hand, chamomile seasitive
to high moisture because all measured traits, exfoedeaf yield, were the lowest in the controD(6im). These
results are in agreement with those of Amini Dehaglal. [2] on thyme. Results of flower yield d¢fis experiment
were also similar with the findings of Azizi [3].dwever, results of the drought stress in this drpamt were
different than the other experiments which may theébaited to genetic factors of the seeds or tha eeather of
the test site nights. Generally, results of outeekpent showed the possibility of chamomile prodrctwith

drought stress, in Azarbayejan area of Iran.
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