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Effect of water stress and type of fertilizer on yield and quality of chamomile
(Matricaria chamomilla L.)
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Table 1. Physical and chemical properties of soil in experimental site at 0-30 cm depth

oSl 2l o o sy e R B R~ SRS TY S s
Soil texture Sand Clay Loam Mn Zn Fe K P N pH EC E w‘_,)
- s.m
R %) 4w )3 mg.kg
Sandy loam 41 32 27 3.1 48 22 185 12 6.3 7.1 1.8
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Table 1. Analysis of variance for plant characteristics, osmotic adjustements cpmponents and essential oil content in chamomile in drought stress and fertilizer treatments

MS) Sl Kl

43 &b-‘_}?:)ﬂ.& ﬁﬁ)bﬁb‘v\&? J.Jbls)gl...o

&sl5T Dry flower oS osle Gy gl No. flower. ko 4Bl sl oeilal Ol ae Essential oil R Sy g S
S.0.V i ple df yield Biomass Plant height Plant’ No. main stem Essential oil yield Proline Crbohydrate
Replication IS 2 77.4™ 7.2 521" 27.3™ 0.438™ 0.002 12336.1 ™ 0.0082 ™ 0.465 ™
Drought treatment i s 2 6309.7"" 1458 ™ 6435 ™ 127739 ™ 19.7™ 0.065 " 3491173 ™ 6.918 " 82.484 ™"
Error (a) (W) s 4 259.57 3.99 2.84 45.35 3.12 0.002 8545.4 0.118 0.312
Fertilizer treatment 3,5 Js 3 3276.2 " 10.6™ 1853 666.4 " 19.1™ 0.002 ™ 176564.2" 0.310" 2.567 "
Fertilizer< Drought  Sisxss 6 4363 " 2.4™ 209 172.5™ 1.63™ 0.0002 ™ 18902.7" 0.034 ™ 0.432™
Error (b) (OLs 18 90.627 5.770 4.025 127.861 1.975 0.00004 5255.2 0.074 0.426
C.V (%) DN i g o = 4.84 9.63 4.63 8.84 13.53 3.36 6.22 7.38 6.13

ns: Non- significant s sxe M8

* and **: Significant at 5% and 1% probability levels, respectively
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Table 3. Mean comparisons of the effect of drought stress and fertilizer treatments on plant characteristics, osmotic adjustements components and essential oil content in chamomile

S *

1055 685 5 gy dlel gl 53 s s o 5 41T

Treatments bt slales

90% FC (W)  sl)j b b do s 8e
70% FC (W3)  sl); b b do)s Ve
50% FC (W3) _sl)j Sd b dusys 00

Zero Fertilizer (Fy) aals
Chemical fertilizer (F) glaws 558
Manure (F3) s ssS
Compost (F4) s 5aS

bl 5 s S Sa s S
S 5 Ses oS osle Sp gl Essential oil Proline Crbohydrate
Dry flower yield Biomass Plant height S50 8 slaw ko 4Bl sluss e W v Y yield (umol.g fresh (pmol gluc.g fresh
(kg. ha™) (g. plant™) (cm) No. flower. Plant” No. main stem Essential oil (%) (g. ha) weight™) wt. ")
Drought treatment S jles
215.85a 2840 a 50.49 a 152.60 a 11.63 a 0.520 ¢ 11249b 3.115b 8.605 ¢
202.05 a 24.99b 4351b 139.93 b 10.44 ab 0.668 a 13525 a 3.420b 9.728 b
171.07b 2143 ¢ 35.85¢ 90.83 ¢ 9.07b 0.594 b 1018.6 ¢ 4.556 a 13.602 a
Fertilizer treatment (¢35 ;s
17031 ¢ 23.56b 36.65¢ 117.64 ¢ 9.16 ¢ 0.586 b 991.9¢ 3.501b 11.325a
215.66 a 26.17 a 45.67 ab 136.24 a 12.27 a 0.620 a 1333.1a 3934 a 10.071 ¢
202.75b 25.27 ab 46.64 a 133.45 ab 10.78 b 0.585b 11855b 3.740 ab 10.422 be
196.57b 24.75 ab 44.17b 123.81 be 9.32¢ 0.586 b 1150.8 b 3.613b 10.762 ab

Means in each column and for each treatment, followed by at least one similar letter are not significantly different at 5% probability level- using Duncan's Multiple Range Test
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Table 4: Mean comparison of interaction effect of drought stress x fertilizer treatments on plant characteristics, osmotic adjustements components and essential oil

content in chamomile

il > Shes oHsn Shka s S
S K Sles St osle 55 gl S50 S slaw Gl sl bl O 5 Essential Proline Carbohydrate
Dry flower yield Biomass Plant hight No. flower. No. Essential oil oil yield pmol.g fresh) (pumol gluc.g)
Treatments AR (kg.ha!) (g. plant™) (cm) Plant’ main steam %) (g.ha™) (weight fresh wt.")
Zero Fertilizer (F;) dali 199.34 cd 26.74 abed 42.01 de 139.15 be 9.41 bed 0.525 f 1043.8 ¢ 2.922d 8.709 de
M'ﬁk ‘\.' ) Chemical fertilizer (F5) _sles 558 247.14 a 30.57a 56.49 a 173.04 a 1458 a 0.539f 1334.5b 3.209 cd 8.337¢
9(‘;::;;’\;]) Manure (F3) Y 210.14 be 28.54 ab 5390a 155.07 ab 12.15b 0.510f 1070.9 ¢ 3.176 cd 8.546 ¢
Compost (F4) Cs gaS 206.76 be 27.75 abe 49.56 b 143.14 be 10.40 bed 0.507 f 1050.5 ¢ 3.155¢cd 8.829 de
Zero Fertilizer (F,) aals 173.61 ¢ 23.27 cde 37.25fg 130.87 ¢ 9.60 bed 0.645 be 1117.8 ¢ 3.290 cd 10.455 ¢
M')ivf ] Chemical fertilizer (Fy) _,less 555 221.84b 26.83 abc 46.21 be 146.72 be 11.85 be 0.701 a 1556.7 a 3.678¢ 9.149 de
7(;2);3)\;2) Manure (F3) Yy 210.52 be 25.07 bede 45.79 ¢ 145.40 be 10.84 bed 0.660 b 13909 b 3.440 cd 9.470 cde
Compost (F4) Wy 202.22 cd 24.81 bede 44.80 cd 136.71 be 9.47 bed 0.665b 1344.8b 3273 cd 9.841 cd
Zero Fertilizer (F) dals 137.97 £ 20.69 e 30.70 h 8291d 8.46d 0.588 de 814.2d 42910 14813 a
M'ﬁn b.. } Chemical fertilizer (Fy) oless 558 178.01 ¢ 21.12¢ 3432 ¢ 88.95d 10.38 bed 0.621 cd 1108.5¢ 4918 a 12.728 b
50‘;:1‘;;\;:3) Manure (F3) PUEYS 187.60 de 2221 de 40.24 ef 99.87d 9.36 cd 0.584 ¢ 1094.8 ¢ 4.604 ab 13.252b
Compost (F4) i 0S| 180.73 ¢ 21.70 e 38.14 f 91.58d 8.08 d 0.585¢ 10572 ¢ 44130 13.616 b

Means in each column and for each treatment, followed by at least one similar letter are not significantly different at 5% probability level- using Duncan's Multiple Range Test
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Effect of water stress and type of fertilizer on yield and quality of chamomile
(Matricaria chamomilla L.)

Arazmjo, E.}, M. Heidari? and A. Ghanbari®

ABSTRACT

Arazmjo, E., M. Heidari and A. Ghanbari. 2010. Effect of water stress and type of fertilizer on yield and quality of

chamomile (Matricaria chamomilla L.). Iranian Journal of Crop Sciences. 12 (2): 100-111 (in Persian).

To study the effects of water stress and type of fertilizer on osmotic properties, essential oil content in
chamomile (Marticaia chamomilla) a field experiment was conducted- using a split plots design with three
replications in Research Field Station, Zabol University, Zabol, Iran in 2008 . Water stress treatments included
control as 90% of field capacity (W), 70 % field capacity (W,) and 50 % field capacity (W3) assigned to the
main plots and different types of fertilizers, including control or without any fertilizer (F,), chemical fertilizer
(F,), manure: 25 t.ha™ (F5) and urban waste compost (F4) randomized in sub plots. Results showed that in water
stress of 50% field capacity, flower yield of chamomile decreased by 18.1% in comparison with control.
However, the highest flower yield and flower yield components (biomass, plant height, number of main stem
and number of ﬂower.plant’l) were obtained from W, and application of chemical fertilizer, but in W; and F;
had the best effect on flower yield and its components in chamomile. The highest essential oil content and oil
yield were obtained in W2. With increasing stress severity, carbohydrates and proline contents, in green leaf
tissues of chamomile, increased. Chemical fertilizer was the most effective type of fertilizer. It is concluded that

under sever water stress, manure fertilizer was the suitable type of fertilizer in chamomile production.

Key words: Chamomile, Compost, Essential oil content, Osmotic adjustment, Manure and Water stress.
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