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ABSTRACT

To evaluate the effect of chemical, manure and arfiesilizers on quantitative and morphological iteaof German
chamomile (Matricaria chamomile), an experiment veasried out at the field experiment of Hariri sotéic
foundation, Babol, iran in two seasons. A factbeaperiment based on randomized complete blockgyle
(RCBD) with three replications was followed in gtady. Results represented that quantitative ancphadogical
traits was significantly affected by different fizer treatments and ecotypes. Utilization of mdiertilizer, manure
and chemical fertilizers in spring planting increas64.27%, 47.84% and 38.33% on plant height inpare with
control. Maximum of plant height and amount of esse was obtained by Isfahan ecotype. in spriagtrg and
50% flowering stage, utilization of manure and rieal fertilizer has similar effects on flower dmeight and
application of mixed, manure and chemical fertiizecreased 325%, 189% and 104.6% on flower drighten
compare with control. in fall and spring plantingthe highest and lowest biological yield was ob¢ainby
application of mixed fertilizer and non-applicatiarf fertilizer treatments and there wasn't sigrdgiit difference
between utilization of chemical and manure ferilizon biological yield. In spring planting, utiéiion of mixed
fertilizer, manure and chemical fertilizers increas18.99%, 18, 20% and 10.35% on harvest inderimpare with
control. In fall planting, utilization of mixed felizer, manure and chemical fertilizers increas2%i85%, 18.26%
and 13.47% on harvest index in compare with control

Keywords: herbal medicine planMatricaria chamomile, essence yield, manure fedil, chemical fertilizers.

INTRODUCTION

Chamomile Matricaria chamomillaL.), family Asteraceaga native of Europe is cultivated extensively inngary,
Germany, Russia and Yugoslavia. The main useadtegd chamomile is its flowers.German chamomileaiis
annual herb with erect, light-green, smooth andtirmmdnched stems. The entire plant is downy amgigh green
in colour. Chamomile is a creeping, herbaceousrpgal reaching a height of about 30 cm. The aranpdant is
characterized by downy stems with a yellow discedMinal value of this plant is for active subs&sicmainly
accumulated in the flowers [1, 2]. McKay and Blumthg8] reported that Chamomile flowers are usedliarnative
medicine. Chamomile has medicinal properties sushaimti-inflammatory [4], antispasmodic, antisepéind
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therapeutic use [5] and anti-microbial [6]. Seveapplications of dry powder for medicinal effectbuas fevers,
sore throats, the aches and pains due to coldnfiuallergies. Herbal and essential oil crops growmatural soils
yield products that are of high quality and in dechglobally. Producers are advised to have theaswlyzed at a
laboratory to check for mineral deficiencies andesses, organic status and carbon ratios. Soysisatill guide
the producer in correcting the nutritional statfithe soil. The world market currently has Germharnomile drug
of various origin and therapeutically values. Ia fi970s, plant material was evaluated by the coofezssential oil
and the content of chamazulene [7]. 25 German chdlaecotypes have been compared by Mahdikhani §la
with using morphological traits. The results indezhhigh phenotypic variation for the traits bidkag yield, dry
flower yield number of flower plant-1 and essen@cpnt Also, biological yield and number of floweere
introduced as the most effective traits on flowield/and essence percent. Zeinali et al. [9] etallithe German
chamomile genotypes and found that plant heigbtydk diameter and Number of flower plant have #ast, while
dry and fresh flower yield the most variation. Didkea [10] investigated the genetic correlationMeen flower
yield and essence components with the differenpimmogical attributes in two harvesting times. Titaéts number
of flower, flower weight and number of floweringlsbranches as the most important dry flower yiedchponents
in German chamomile have been determined by Letolaf] and Jamshidi [12]. In the other researchkti&zri et
al [13] reported the significant and positive redaship of the traits, number of flower, fresh flermyield, 100
flower weight, days to flowering and plant heighittwessence percent. The aims of this research assessment
of relationships between dry flower yield and esgepercent with the other morphological traits andfritional
condition.

MATERIALSAND METHODS

This experiment was carried out in 2008-2009 affitld experiment of Hariri scientific foundatioBabol, Iran in
two seasons. The pH of soil field experiment wdswith silt loam texture, physical and chemicalgedies of soil
in experimental field were presented in (table E)jperiment was conducted in factorial within a ramized
complete block design with three replications. ifizer treatments in 4 levels included: non-apgiiea fertilizers,
chemical fertilizers (utilization of 100 kg/ha ureal00 kg/ha ammonium phosphate fertilizers), marfartilizers
(15 ton/ha) and mixed fertilizers (combination &f kg/ha urea + 50 kg/ha ammonium phosphate + hB&o
manure fertilizers) together with 3 level of ecay(@abol, Isfahan and Tehran) was conducted inekgeriment.
Seeds were sown in 3 to 4 m length rows in each pistances about 0.3 and 0.1 m were considerauelea rows
and within rows, respectively. Irrigation was penfi@d every three days until plantlet establishnzemt every six
days after this stage. Weed control was condualeitigigrowing season. All operations were done laatyuduring
the growing season. Sampling was conducted in 90%efing stage and 100% flowering stage. Morphalabi
characteristics including plant height, flower dvgight, biological yield, harvest index, amountesfsence were
determined. The flowers were gradually harvested amighted for determination of fresh flower yiel@he
individual plant samples of each population weneditioned in plastic bags and transported to therdatory under
refrigeration. Samples (~200 g) were air driedaam temperature (20 to 25°C) and preserved in rigesated
chamber (10°C) until extraction. Each sample usdtlis survey was deposited in the laboratory afifiscientific
foundation; the air-dried samples (100 g) were ectieid to water distillation for 2 h using a Clevengpe
apparatus. The oil obtained was separated fromrwatd dried over anhydrous Na2SO4. This essence was
weighted for measuring the essence percent. Dalgsism was done by using SAS. The ANOVA test wasdu®
determine significant 0.01 or p0.05) treatment effect and Duncan Multiple Rangst Te determine significant
difference between individual means.

RESULTSAND DISCUSSION

Plant height

Results represented that plant height was sigmiigaffected by different fertilizer treatmentsdayears (fall and
spring planting) however different ecotypes anctriattion between treatments hadn’t significantaffen this
morphological trait (table 2). Means comparisombl@z3) indicated that in spring planting, utilizatiof manure and
mixed fertilizers had similar effects on plant Heigand the highest and lowest plant height was eghiby
application of mixed fertilizers and non-applicatiof fertilizer treatments. Utilization of mixedrféizer, manure
and chemical fertilizers in spring planting incred$4.27%, 47.84% and 38.33% on plant height inpaosewith
control. Means comparison (table 3) showed thatedver there wasn’t significant difference betweeplication
of chemical and mixed fertilizer treatments on plagight in fall planting but maximum and the lowpknt height
was obtained by application of chemical fertilizarsl non-application of fertilizer treatments. Zttion of mixed
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fertilizer, manure and chemical fertilizers in fallanting increased 60.9%, 38% and 65.54% on glaight in

compare with control (table 3). However effect dfatent ecotype on plant height wasn't significdmit in spring

planting, maximum of plant height was obtained $fathan ecotype and there wasn't significant diffeesbetween
Tehran and Zabol ecotypes on plant height (tahld@¥all planting, the highest and lowest plasetgit was gained
by Isfahan and Tehran ecotypes (table 4).

Flower dry weight

(Table 2) indicated that utilization of differergrfilizers and years (fall and spring planting) Iséghificant effects
on flower dry weight in different flowering staghewever effect of different ecotype on flower drgight wasn't
significant . In 50% flowering stage, interactioatveen year and fertilizer treatment was significdable 2).
Means comparison (table 3) indicated that in sppilagting, the highest and lowest flower dry weiglats obtained
by application of mixed fertilizer and non-applicat of fertilizer treatments. in spring plantingda50% flowering
stage, utilization of manure and chemical fertilibas similar effects on flower dry weight and apgtion of
mixed, manure and chemical fertilizers increase®?82189% and 104.6% on flower dry weight in compait
control (table 3). However in spring planting aril0% flowering stage, there wasn't significant diffiece between
application of mixed and manure fertilizers on flavdry weight but the highest and lowest flower @dgight was
obtained by application of mixed fertilizer and rayoplication of fertilizer treatments (table 3).elvhs comparison
(table 3) indicated that utilization of mixed, maawand chemical fertilizers increased 135%, 114% &h9% on
flower dry weight in compare with control in spriptanting and 100% flowering stage. In fall plagtimpplication
of manure and chemical fertilizers had similar efifeon flower dry weight in different flowering gigs. Maximum
and the lowest flower dry weight were gained byligagion of mixed fertilizer and non-application tdrtilizer
treatments. In fall planting and 50% flowering &agtilization of mixed, manure and chemical fe&zéts increased
238%, 175% and 138% on flower dry weight in compitl control however in 100% flowering stage, apation
of mixed, manure and chemical fertilizer increaZéd19%, 10% and 5.96% on flower dry weight in conapaith
control (table 3). Means comparison indicated thffierent ecotypes hadn't significant effect onviler dry weight
but in spring planting and 50% flowering stage, highest and lowest flower dry weight was obtaibg@abol and
Isfahan ecotypes however there wasn't significaffeig@nce between Tehran and Zabol ecotypes oneftadvy
weight (table 4). In fall planting and 50% flowegirstage, there wasn'’t significant difference betwdéferent
ecotypes on flower dry weight but in 100% flowerisiage, Zabol and Tehran ecotypes had similar flcive
weight and the highest and lowest flower dry weight obtained by Tehran and Isfahan ecotypes (f§ble

Biological yield

Results indicated that biological yield was sigrafitly affected by application of different ferzidir treatments and
year (fall and spring planting) and different eqay and interaction between treatments wasn’tfgigni (table 2).
Means comparison (table 3) indicated that in fall &pring planting, the highest and lowest biolabigeld was
obtained by application of mixed fertilizer and raypplication of fertilizer treatments and there wasignificant
difference between utilization of chemical and nranfiertilizers on biological yield. In spring plamg, application
of mixed, manure and chemical fertilizers increat88.6%, 119, 40% and 115.47% on biological yieldoampare
with control however in fall planting, utilizatioof mixed fertilizer, manure and chemical fertiligeincreased
145.4%, 87.19% and 78.56% on biological yield impare with control (table 3). Means comparison|&at)
represented that in fall and spring planting, tighést and lowest biological yield was obtainedZapol and
Isfahan ecotypes however in fall planting, thersmiasignificant difference between Tehran and Z&wotypes on
biological yield.

Harvest index

(Table 2) indicated that harvest index was sigaifity affected by different years (fall and sprip@nting),
different fertilizers and ecotypes. Interactionvbe¢n years and fertilizer and year and ecotyyk dignificant
effect on harvest index however interaction betweeotype and fertilizer wasn't significant. Mear@mnparison
(table 3) represented that application of manuik raixed fertilizers had similar effects on harvestex and the
highest and lowest harvest index was gained byzatibn of mixed fertilizer and non-application tdrtilizer
treatments. In spring planting, utilization of miktertilizer, manure and chemical fertilizers ireecsed 18.99%, 18,
20% and 10.35% on harvest index in compare withrobrin fall planting, utilization of mixed feriiter, manure
and chemical fertilizers increased 25.85%, 18.26%h E3.47% on harvest index in compare with cortadble 3).
Means comparison (table 4) showed that in spriagtptg, there wasn't significant difference betwe&eol and
Tehran ecotypes on harvest index and maximum aefltiindex was obtained by Isfahan ecotype. Ingfalhting,
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the highest and lowest harvest index was obtaiyediabbol and Isfahan ecotypes however there wasggnifecant
difference between Tehran and Zabol ecotypes orektindex (table 4).

Amount of Essence

Results showed that amount of Essence were signifiy affected by different ecotype, fertilizersdtments and
year (fall and spring planting) however interactioetween treatments on amount of essence wasmifisant
(table 2). Means comparison (table 3) showed thatvever maximum and the lowest of this trait wasawted by
mixed fertilizer and non-application of fertilizeeatments but in fall planting, application of muae and chemical
fertilizers had similar effect on amount of esseripespring planting, utilization of mixed fertikz, manure and
chemical fertilizers increased 84.27%, 57.90% ahd 2% on amount of essence in compare with coftable 3).
In fall planting, application of mixed fertilizemanure and chemical fertilizers increased 82.42%5%% and
30.74% on amount of essence in compare with cofitable 3). Result indicated that in fall and sgrplanting,
maximum amount of essence was obtained by Isfabatype and there wasn't significant difference hesw
Tehran and Zabol ecotypes on amount of essende éab

Table 1. Physical and chemical features of soil test

ocC EC pH Oc K P texture sand silt clay
(%) (dS/m) () (ppm) (%)
0.84 1 74 0.07 257 14.7 Silt-loar 53 44 3

Table 2. Analysis of variance for measured traitsin German chamomile (Matricaria chamomile)

Flower dry weight
Plant height Flowering stage Biological yield Harvestindex Amount of essence

S.0V DF (%)
50 10C

Year (y 1 225.7¢ 2373.0°7 195.5¢ 22455 477.5° 94.4717
Replication (1) 4 118.39 37.91 63.57 336.27" 519.55 187.45
Fertilizer (f) 3 388.14 367.15  283.96 1981.46 250.14 339.57
Ecotype (e) 2 16.0% 14.28°  19.271¢ 80.01* 2974 36.54
Exf 6 5.81 2.703¢ 2.68* 10.03¢ 58.58¢ 13.08¢

Y x f 3 15.07™ 91.1¢" 23.61™ 36.2¢ 456.1" 1.37"™

Y xE 2 2.01™ 9.14™ 18.42 32.07 359.0%" 0.07™
YXxExF 6 0.85 2.60" 1.39" 2.91¢ 53.93¢ 0.27"
Error 44 13.69 13.16 9.33 40.24 81.96 9.08

ns= Non significant, ** = p <0.01 and * = p < 0.05

Table 3. Means comparison of effects of different fertilizer treatmentson mor phological and quantitativetraitsof German chamomile
(Matricaria chamomile)

Flower dry weight

Fertilizer plant height (gr/plant) Biological yield Harvest index Amount of
Year (cm) Flowering stage (gr/plant) (%) essence (%)
treatment (%)
50 10C
Non-application 15.34c 1.72c 6.97c 11.70c 66.81b .38d
Spring planting chemical 21.22b 3.52bc 12.75b 25.21b 73.71ab 14.73c
(y1) manure 22.68ab 4.98b 14.93a 25.67b 78.97a 17.97b
mixec 25.20: 7.38¢ 16.43: 33.77: 79.50: 20.97:
Non-application 17.47c 6.68c 8.55¢ 19.83c 60.84c 148
Fall planting chemical 28.92a 15.90b 9.06b 35.41b 69.04b 17.18b
(y2) manure 24.11b 18.37b 9.47b 37.12b 71.95ab 19.92b
mixed 28.11a 22.58a 15.09a 48.67a 76.57a 23.97a
3859
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Table 4. M eans comparison of effects of different ecotypeson morphological and quantitative traits of German chamomile (Matricaria
chamomile)

Flower dry weight

Plant height (gr/plant) Biological yield Harvestindex = Amount of essence
Year ecotype (cm) Flowering stage (gr/plant) (%) (%)
(%)
50 100
Spring planting  isfahan 24a 2.10b 12.61b 17.68c 84.25a 2la
(y1) tehran 18.33b 5.31a 10.95b 24.06b 70.75b 14.82b
zabol 21b 5.79a 14.75a 30.52a 69.26b 12.97b
Fall planting (y2) isfahan 28.08a 14.15a 6.48b 30.92b 64.70b 22.57a
panting <) - tenrar 21.24¢ 16.93: 11.47: 38.26¢ 71.47: 17.75t
Zabol 24.64b 16.57a 10.47a 36.60a 72.64a 15.34b
REFERENCES

[1] M. McGuffin, C. Hobbs, R. Upton, A. Goldberg.nferican Herbal Product Association’'s Herbal Safety
Handbook, Boca Raton, FCRC Press1997.

[2] P. Gardiner. Chamomiléatricaria recutita Anthemis nobilis Longwood Herbal Task Force Pred4999, Pp.
1-21.

[3] DL. Mc Kay, JB. BlumbergPhytother. Res2006, 20: 519-530.

[4] S. Pourohit, S. Vyas. Medicinal plants cultieat, Agrobios Pressindia.2004.

[5] R. Franke, H. SchilcheActa, Hortic, 2006, 749:29-43.

[6] W. Letchamo, R. Marquardcta Hortic, 1992, 331:357-364

[7] 1. SalamonMedicinal Plants Report1998, 5(5):24-29.

[8] H. Mahdikhani, M. Solouki, H. Zeinali, JA. Imar8™ Medicinal Plants Congres$Shahed University, Tehran,
Iran, 2007, Pp. 17.

[9] H. Zeinali, M. Asefa, V. Mozaffarian, F. Sefidk, MB. Rezaie, L. SafaeB™ Medicinal Plants Congress
Shahed University, Tehran, Ira2Q07, Pp 275.

[10] L. D' AndreaJJ. Herb Spice Med. Plan{002, 9: 359-365.

[11] W. Letchamo. Nitrogen application affects dal¢g and content of active substances in chamoggtetypes.
In Janick J. and Simon E. (Eds.). New Crops. Willgw York 1993, Pp. 636-639.

[12] KH. Jamshidilran. J. Agric. Sci, 2000, 31: 203-210.

[13] M. Pirkhezri, MA. Hasani, MF. Tabatabaik.Hortic. Sci, 2008, 22: 87-99.

3860
Scholars Research Library



