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Table 1- Result of physical and chemical soil properties (0-30 cm)
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Texture — - pH ()*‘-.s-'-‘l-'-*-* oy o)
() (ppm) () EC (dS.m})
Sandy 41 32 27 3.1 48 2.2 185 12 0.06 1.45 7.7 1.8
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Table 2- Mean of squares of flower, oil and Chamazulene yield of chamomile under irrigation and different fertilizers at
the first vear

~ J5 3,80es ; P
5 e axyd 30 J5 3,50 )“ 3, Sdos HosllS 3,Slae  sladle 2355 Cony;
; 0‘:__. N Fresh Flower Drv fl. omilt Chamazulene ir®
= dt yield Ty Tower oil yield yield Weed biomass
vield ~
“.)S" . 2 818.26 = 142.01 ns 13864.2 ns 166.51 ns 8334.6 ns
Replication
LJ
== 2 106550.7%** 615103%* 288064 6%* 15614 7%* 178577 .6%*
Irrigation
el oLl
‘H“Ié : 4 1151.71 154 83 657024 126.09 43564
Main error
;? 3 46060 1%* 3189 22%* 282501 %% 2310.34%* 14215 6ns
Fertilizer
L % aa8
e 6 4814 42%% 434 16%+ 17364.39%+ 249 49%% 3210.5ns
Irrigation=Fertilizer
b el
P 18 9549 92 84 498162 63 80 65991
Sub error
x \:-ll 1} ot A
(£) Sl - 29 493 621 7.55 93
CV (%)
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* and ** are significantly different at o=5% and 0=1% probability levels_ respectively and ns is non-significant.
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Table 3- Mean of squares of yield components of chamomile under irrigation and different fertilizers at the first vear

a5 polie woilam,s gy, JF slaas G ylad il ylad ol dAliolaas gl
S.0V df No.flower per plant  Anthodia diameter Stem diameter No. branch Height
)S) . 2 2733 ns 0.002ns 0.001 ns 0.178 ns 52.05%*
Replication
G 2 12774%* 1.22% 1.25%* 21.03% 643 53+
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el 2l
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s 20%
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Fertilizer
L x a8
i 6 172.52ns 0.12ns 0.026 1s 125ns 20,97+
Irrigation=Fertilizer
s oLzl
e 18 127.86 0.08 0.043 293 4.03
Sub error
;{ =1 i A
() Sl oyt - 8.8 4.64 7.05 134 464
CV (%)
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* and ** are significant at ¢=5% and 0=1% probability levels, respectively and ns is non-significant.
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Table 4- Biomass and yield components of chamomile under irrigation and different fertilizers at the first year

JE sl ol 4L alaas Gl phad il il 15 ySlS) 8357 s
Jles sLE 2 sLE,s Anthodia Stem (e
Treatment No. flower per No. branch per diameter diameter o 1
plant plant mm (yia_La) Biomass (kg.ha)
Irrigation
s bl K
% 50field 00.83c* 9.1b 6.54a 322a 730.05¢
capacity
RN ACYAS
%70field 130.93b 10.3ab 6.06b 3.03b 871.92b
capacity
= Cadyla 8-
%, 00field 152.60a 11.7a 5.940 2.50¢ 004.03a
capacity
Fertilizer
c “;1 117.65¢ 9.1c 6.59a 3.11a 820.94b
ontro
C};;n";al 136.242 123a 6.01b 281b 916.082
e 133 5ab 10.8b 6.0b 2.90ab $84.57ab
Animal Manure
C;“'*"ﬂ 123 8bc 9.3c 6.12b 2.97ab 866.41ab
ompost
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* Means followed by similar letters in each column are not significantly different at p=5% probability level based on Duncan
Multiple Range Test.
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Table 5- Means of flower, oil and Chamazulene yield of chamomile under irrigation and different fertilizers at the first year

o3 J8 2 ,Shes Suid J5o8les bl 3 Shos

Hajlel 3 Sles

. i .. . el el
o (LSe35 255k8) (s 0, 56ks)  (USe 3 08) (LSe35 05) (52
Treatment Fresh flower Dry flower Oil yield Chamazulene .
. 1 " 1 1 R 1 Height (cm)
vield (k g.ha™) yield (k g.ha™) (g-ha™) yield (g.ha™)
aald
872.7f* 137.97f 745.23e 64.45g 30.70h
Control
SENCYLE I
M)b ”Lﬁd 973.9de 178.00e 1108.47¢ 94.31.de 34.32¢
== Chemieal
/ aly 258
%50field oo 999.5d 187.60de 1094.83¢ 103.61cd 40.25¢f
capacity  Animal Manure
ca 971.1de 180.73e 1057.2¢d 101.36¢d 38.14f
Compost
sl -
- 939.0e 173.62¢ 1020.1ed 114.14¢ 37.251g
Control
SRS ATS o
M)b “L'MJ 1135.2b 221.84b 1556.6a 167.02a 46.21be
= Chemical
4 SR
%70field 0229 1088.9bc 202.86cd 1340.73b 151.82b 45.79¢
capacity  Animal Manure
= 1085.2bc H98.89cd 1303.07b 154.47ab 44.80cd
Compost
asld
1056.7¢ 199.35¢d 944.13d 67.47¢g 42.01de
Control =
SEICYLY ot
’ )b ”Lﬁd 1267.8a 247.14a 1343.43b 90.14def 56.49a
=i Chemical
y ald 285 -
%90field 0 1131b 210.15hc 1070.9¢d 78.02fe 53.91a
capacity  Animal Mamure
e 1116.9b 206.77be 1050.6¢ed 82.11ef 49.56b
Compost
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* Means followed by similar letters in each column are not significantly different at p=5% probability level based on
Duncan Multiple Range Test.
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Table 6- Correlation coefficients between vield and its components at the first vear
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*,*% and ns are significant at 5 and 1% probability levels and non-significant. respectively.
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Table 7- Mean of squares of flower, oil and Chamazulene yield of chamomile under irrigation and different fertilizers at the
second year
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* and ** are significantly different at e=5% and 0=1% probability levels, respectively and ns is non-significant.
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Table 8- Mean of squares of yield components of chamomile under irrigation and different fertilizers at the second year
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* and ** are significantly different at 0=3% and a=1% probability levels, respectively and ns 1s non-significant.
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Table 9-Yield components of chamomile under ivvigation and different fertilizers at the second vear
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Means followed by smular letters i each column are not sigmficantly different at 0=5% probabality level, Duncan Multple Range
Test.
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Table 10- Flower, oil and Chamazulene yield and biomass of chamomile under irrigation and different fertilizers at the second

vear
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* Means followed by similar letters in each column are not significantly different at t=5% probability level, Duncan Multiple Range

Test.
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Table 11- Correlation coefficients between yield and its components at the second year
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* ** and ns are significant at 5 and 1% probability levels and non-significant, respectively.

&l

Ahmadian, A., Ghanbari, A., and Galavi, M. 2009. The interaction effect of water stress and animal manure on
yield components, essential oil and chemical compositions of Cuminum cyminum. Iranian Journal of Field Crops
Research 40(1): 173-180. (In Persian with English Summary)

Arancon, N.Q., Edwards, C.A., Atiyeh, R.M., and Metzger, J.D. 2004. Effect of vermicomposts produced from
food waste on the growth and yields of greenhouse peppers. Brioresource Technology 93: 139-143.

Arancon, N.Q., Galvis P.A., and Edwards, A. 2005. Suppression of insect pest populations and damage to plants
by vermicomposts. Brioresource Technology 96(10): 1137-1142.

Arazmjoo, E., 2008. Effect of drought stress and different fertilizers on quantitative and qualitative yield of
chamomile (Matricaria chamomilla L.) case study: Sistan. MSc dissertation, Faculty of Agriculture, Zabol
University, Iran. (In Persian with English Summary)

Ashraf, M., and Foolad, M.R. 2007. Roles of glycine, betaine and proline in improving plant abiotic stress
resistance. Environmental and Experimental Botany 59: 206-216.

Atiyeh, R.M., Edwards, C.A. Subler, S., and Metzger, J.D. 2000. Earthworm-processed organic wastes as
components of horticultural potting media for growing marigold and vegetable seedlings. Compost Science and
Utilization 8(3): 215-223.

Azizi, M., rezwanee, F., Hassanzadeh Khayat, M., Lakzian, A., and Neamati, H. 2008. The effect of different
levels of vermicompost and irrigation on morphological properties and essential oil content of German
chamomile (Matricaria recutita variety Goral). Iranian Journal of Medicinal and Aromatic Plants 24(1): 82-93.
(In Persian with English Summary)

Chaudhry, M.A., Rehman, A., Naeem, M.A., and Mushtaq, N. 1999. Effect of organic and inorganic fertilizers on
nutrient contents and some properties of eroded loess soils. Pakistan Journal of Soil Science 16: 63-68.



YA o Sles sl SLl g Saxe g JT 095 £lgil B puan g Suins i 1

9- Eghball, B., Ginting, D., and Gilley, J.E. 2004. Residual effects of manure and compost applications on corn
production and soil properties. Agronomy Journal 96: 442-7.

10- Fernandez, R., Scull, R., Gonzales, J.L., Crespo, M., Sanchez, E., and Carballo, C. 1993. Effect of fertilization on
yield and quality of Matricaria reculita L. (Chamomile). Aspects of mineral nutrition of the crop. Memorias 11™
Congreso Latinoamericano de la Ciencia del Suelo. 2° Congresso cubcno de la Ciencia del Suelo 3: 891-894.

11- French, R.J., and Turner, N.C. 1991. Water deficit change dry matter partitioning and seed yield in narrow leafed
lupins. Australian Journal of Agricultural Research 42: 471- 484.

12- Grattan, S.R., and Grieve, C.M. 1999. Salinity-mineral nutrient relations in horticultural crops. Scientia
Horticulturae 78: 127-157.

13- Lal, P., Chhipa, B.R., and Kumar, A. 1993. Salt affected soil and crop production: a modern synthesis. Agro
Botanical Publishers, India, 375 pp.

14- Liuc, J., and Pank, B. 2005. Effect of vermicompost and fertility levels on growth and oil yield of Roman
chamomile. Scientia Pharmaceutica 46: 63-69.

15- Mallanagouda, B. 1995. Effects of N, P, K and FMY on growth parameters of onion, garlic and coriander.
Journal of Medic and Aromatic Plant Science 4: 916-918.

16- Mandal, K., Saravanan, R., and Maiti, S. 2008. Effect of different levels of N, P and K on downy mildew
(Peronospora plantaginis) and seed yield of Plantago ovata. Crop Protection 27(6): 988-995.

17- Marschner, H. 1995. Mineral Nutrition of Higher Plants. 2" Academic Press. Ltd. London 889 pp.

18- Mcginnis, M., Cooke, A., Bilderback, T., and Lorscheider, M. 2003. Organic fertilizers for basil transplant
production. Acta Horticulturea 491: 213- 218.

19- Mohammadkhani, N., and Heidari, R. 2007. Effects of water stress on respiration, photosynthetic pigments and
water content in tow Maize cultivar. Pakistan Journal of Biological Science 10(22): 4022-4028.

20- Munns, R. 1993. Physiological process limiting plant growth in saline soil: some dogmas and hypotheses. Plant,
Cell and Environment 16: 15-24.

21- Ogbonnaya, C.L., Nwalozie, M.C., Roy-Macauley, H., and Annerose, D.J.M. 1998. Growth and water relations
of Kenaf (Hibiscus cannabinus L.) under water deficit on a sandy soil. Industrial Crops and Products 8: 65-76.

22-Reddy, A.R., Chaitanya, K.V., and Vivekanandan, M. 2004. Drought induced responses of photosynthesis and
antioxidant metabolism in higher plants. Journal of Plant Physiology161: 1189-1202.

23-Solinas, V., and Deiana, S. 1996. Effect of water and nutritional conditions on the Rosmarinus officinalis L.
phenolic fraction and essential oil yields. Italian Eppos 19: 189-198.

24- Sreevalli, Y., Baskaran, K., Chandrashekara, R., kuikkarni, R., SuShil Hasan, S., Samresh, D., Kukre, J., Ashok,
A., Sharmar Singh, K., Srikant, S., and Rakesh, T. 2001. Preliminary observations on the effect of irrigation
frequency and genotypes on yield and alkaloid concentration in petriwinkle. Journal of Medicinal and Aromatic
Plant Science 22: 356-358.

25- Wagner, T. 1993. Chamomile production in Slovenia. Acta Horticulturae 344: 476-478.



