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Introductiondasiall 1-1

Alall dayill dlaally dpdall L) e (Pimpinella anisum) ¢ sl asy
Ay 5yt cpaliall I3 e i Pimpinella dasdl) LK) Jals . Apiaceae dswal)
sy el clall el ) cre ANISUM 4alS e la g el 3hsY) ()
Randhawa et al., ) cllall 53,la s dgSie 2gaS crardind Al A5l ¢ 15390 sl aal
5ysetiall Dl (he oty ccosmill i Uad Capat ally LN il (e ansins (1992
%21.3 ifigys «%29.7 daniy (s e Wil LN (S «(Al-Kahtib, 1978)
b)) %12.1 4wy il il ) ALzl % 10.8 il %26.1 ChrmsSs
(1987 «agalls 1984

leiys e %572 Jsy Gandly %4 — 1 g Dl & lbkall cull dus #l50
bt e il OV Al e dslall HLal Juadn call (adlaius Lcalal)
Ra iy il e A 28 LY 5o WS gl Gl 8 Aile gals Lals
Bha Ao it Joaty Sl mil aal S ol e sl peill) u Sliass - JsaY)
b aladll (et 4 LS %a20 Ay b lealVl fag cliay dmdia clysly ) % 15
< Cun 3l 13 Luill o Kall (E)-anethole oS ye aags co guall 3gag adaia oL
estragol  <anisaldehyde Ju Al clie J) dala) %90- 75 4w L
Kosalecet ) p-anisic acid <acetoanisol <anisol «yhimachalene <isoeugenol
.(al., 2005; Gulcinet al., 2003

paill die Cileaiad Cum 63588 CY e 8 eilialitiue g (sl L alasial 2y
Balag dygdia Balay o(Bslall iladll 4S5 Leillac)) dgSia 3alaSs c3jlanlly alall Jlae (&
L& ¢(Chevallier, 1996) «(Hornok, 1992) ((Gangrade et al., 1989) daixs
e o Al cleliall (may b LeSie (il S (e milill (gylaall Cull aniig
Dwyer and ) (LSl cchlinaall il aSll ilyg piiall (Ul ¢ ane delia) 41321)
5 «(Azizi, 1998) Jseaill Cilyimaiie delia 4y (1988 a3y 5) «(Ratty, 1997
& S and g i yuant B aadiug WS ((Arslan and Bayrak, 2003) skl
dadipe Aus e adlgial by, ((Galgin et al., 2003) (Raki) Shll o) cani LS 53



L) el psall oyl (Adle 5S4y DA ) Lpdia e allenind 8 Jsil) (e
.(Ozcan and Chalchat, 2005) ks faies (1988 a3y o) (misie 3815 45))
Gty A Glgalls g laall #3e & deadiall Ayl eSS S5 8 Jaay LS
.(Simon et al., 1984) (1987 «clasall) Giyslll calgilly Glall 2YTs Jlasll 5 ¢ )l
Aallee b 5y Aled Liaf oyguilll L capelal a8y 3 yall Limdla Jexins Ll LS
Gangrade et al., 1989; Hornok ) asuagll & aclud dua cAiaill A5y (aiall
Tabanca et al., ) aca)ll eloall ol Culall #l3) judas Jlae 4 padins LS (1992
(1988 cx sal) \elgusig 535l o i (lal) (g5 4aYT C8i5 Caalall Jasiiig (2006

Ghlaly gliagl G i) slasind 8 BLEY) G ) L 5L3Y) e Y
O Oy + oS vie a5yl e Jliyg ¢ uad) Calaialy Blcanll Phasly o LacY]
daalysaly )l B dade U bl e Al Al ) G salil] L ddl)
DL (8 Bagasal) G ) e e bl Ll ) Gl (ghang cclall A
L Qsmill)

(Ranil) IS 8 anly) ¢ cenill ol ol oy o Jnall (sulll ey
ol Huadl eaildl dgndll Jiall o llliciaceae bl w Hlicium verum
o bl Al A Gl e ST ) ol gl Y ool Les cliaail) (malad
QLY clie e cuall 8 elsall S (any cliany il Gl 8wl ¢ sl
Al gal aladle jigda o sdall Bislaly alad) Jlaall (e dydae 3ds aial ol ¢4t
A A OsSE ysa B cpeliall IS o ey c0diily call ¢ susld) Ae))) pea 3 eVl
Ahls e aal g call gailill of Lo layy ST daalae de)y3 dal (e 43
oabel Cilides 58 e Chlgll e gl 13 Jexion Cua ¢uadl) dsall Ciled)
celeall Laliall @) gl Lagas Jiall gl

Lilally ilad) Ligosl ()8 Gasing Jawy Bhalie (& 80 8 (ol Al a5
i) (asally Jaz) Sl 38 85 (Luid asing g s oy Wlaliy Wl
Ge 3 Cus mally ciglls ¢ ilally ccoymally cuigiy cdayom B bl (335 (1998

zslssis .(Peter, 2000 5 Reineccius, 1994) sl 5sd Wylat o Al o)l Ja
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Jsall ST e Vailgyy Lilaad 323 3 anegall 8 Tila 505 40 ¢y Lalle daiiall cupll a8
-(David and Reddyph, 2006) 41 izl
FO bl ALl Caailly gl - 21

Ohisad)l seans @dall Dy sy callal) (& Akl Sllall a8 e el e
aile Jglkly  (Hemphill and Hemphill, 1988) dic)sll ye e Caye 3 cad Lal)
Ailin) aalise slual lagad 3 4w 5000 s Dbl J egeaiinly oS8 aul
Al & A Lallay astils caasdy L(Farrell, 1985) sl 4djilly (Adjlls () sl
oY) sl @a ol (1989) Wichtl aiieg 13 cbgysl Ay Ayl Jlad g calil)
L) gl el phasall sa o giall

<1820 ale Perrottet il cualll sl il L) 8 Jaadll 35ay
(Clsle) cpabidl) o8 Lol aidase e sl UL (re 3l ran (re OS5 (53
Dl G gyl o) agdal) gl it 5 colall s e Capaill ey iy L sl
saaa iy Ll e oyl 231908 ale 5 «(% 99-98) 4o Jsinl) s cualy
Copl) GREY Al seS (A Bally LAl sl L alasind LeDIA (e Sl
sa ciliags .(Molino et al., 1993) (% 89.1-86.2) e Jsinl) At cailys Leia
.(Karaali and Basoglu, 1995) (%97.8) . aSsll Galial¥) (azy aic Ayl
b Lmsead s (5aSly sl Jiaalae e de gy Jall dalisal) 83ly3 13)LSY) moaii
puaally e dlly el o (gaLaiBY) Laagapas Lealis) 4 (354 Lt 28lall (3laludl
A3l 5sall lisKe aal sl anh LS o Ji o3l <) Ghlial o2 b g sl
.(Cirera et al., 2006) (V) 3

e osmill) @il of (Peter, 2000) o

(Spermatophyta) Gl At
(Angiospermae) sl il gian dad i
(Magnoliospida) ol

(Rosidae) Ciom Caa

(Umbeleferea 4.lladll) (Apiaceae) dseal) dluadl)
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-(anisum) gl «(Pimpinella) sl

LSj o8 dilagie Leie plsil 8 ami Cua (Lo s 23 Pimpinella guiall auays
-(Davis, 1972)

Bloall o 40 Adlse T Al 5)s3a (Bueni ¢ oo odie Dl (sl
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DUSa [4S20 L) Janaes A Sl SR delyy e ¢ 1.40 o 5% G s sl
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3.04° 0.357° 242.18° 693.43" L
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3.24° 0.41% 313.40% 771.27* 15
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++ e uane | Convolvulaceae | Convolvulus arvensis alaall
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+++ ATEN & Poaceae Avena sterilis @ ol

+++ APEN 3 Poaceae Hordeum murinum @l )
+ ATEN & Poaceae Bromus tectorum Al
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Abstrct

This investigation was carried out at the farm of the Faculty of
Agriculture- Damascus University during the growing season 2010-2011
In two separated trails. The First one aimed to determine the effect of
seedling rate on yield component of four ecogenotypes of Anise plant,
(Pimpinella anisum L.) which were collected from different places of
Syria: Damascus (Hena, Saasaa), Homs and Edlib. Sowing rates were
(10, 15 and 20 Kg/ha.). Trial was laid out using completely randomized
block design with three replications for each treatment. The second one
was conducted to determine the critical period of weed competition to
anise plants. An ecotype of anise collected from Saasaa from Damascus
countryside was grown in Damascus under rainfed conditions with
supplementary irrigation. Two types of trails were conducted, the first
one was with no weeding for certain periods (2, 4, 6, 8 and 10 weeks) and
the second treatment with weeding for certain periods (2, 4, 6, 8 and 10
weeks). Trail was designed as completely randomized block with three
replications. Studied traits were: plant no. at harvest, no. of umbels/plant,
no. and weight of seeds/umbel, yield of plant dry weight and seed yield
and finally critical weed competition.

Results of first experiment showed that studied traits differed
according to seeding rate and the ecotype. There was a significant
differences for the treatment of seeding rate of 15 kg/ha., on seed yield.
Regardless the ecotype, increasing the seeding rate up to (20 kg/ha.)
resulted in maintenance of highest number of plants/unit area, but that
was accompany with reduction in fertile umbels and seed weight.
Statistical analysis showed that the ecotype of Edlib recorded the highest
seed weight/ plant and highest seed yield/ planted area, especially with
the seeding rate of 15 kg/ha. However, the results showed the seed
components of Anise (plant number at harvesting, weight of seeds/plant)
and seed yield were affected by the ecotype and seeding rate. However
some characters did not affected by the trail, like, plant height, no. of
branches and umbels, no. of fruits in an umbel, weight of thousand fruits,
dry weight.

Increasing the seeding rate (20 kg/ ha.) gain the highest no. of
plants/ area at harvesting stage as compared to other seeding rates, and
that accompanied with lowest no. of empty umbels and fruit weight, the
lowest seeding rate 910 kg/ ha.) showed highest fruit weight, highest dry
weight, highest oil percentage in fruits, while the medium seeding rate
(15 kg/ha.) showed only highest fruit yield/area.

Statistical analysis revealed that the Edlib type has the weight of
fruits, dry weight and yield but without significant difference with Homs
type especially at the rate of 15 kg/ha. Results showed the yield
components (plant no. at harvest, fruit weight) were affected by the plant

82



ecotype and seeding rate. Correlation studies revealed a negative
significant relation between no. of plant at harvest and fruit weight and
positive significant relation between fruit yield and no. of branches and
umbels, also with filled umbels, no. of fruit/ plant and dry yield.

Results of critical weed competition period showed positive significant

value for all traits in weeded plots except for the plant height and weight
of thousand fruits (2.24 and 0.9 m. plants/ ha.). in weeded control and
unweeded control for ten weeks. Weeded trials, showed highest no. of
branches, umbels compared to un weeded plots. the highest no. of empty
umbel was in weeded plot for 6 weeks and highest no. of filled umbels
was with 4 weeks weeding. Weeded control plot gave highest weight of
fruits (240.3 fruits/plant and 0.51 g/ plants resp.) as compared to two
week trails, and that reflect positively on the yield of anise, as the control
gave the highest yield, 1.13 tons / ha. and lowest value in the unweeded
control (0.261 kg/ha.)and that show the importance of removing weeds
and prevent their competition to anise crop. we noticed that the plant
height, weight of 1000 seeds, did not affect by weeding or non weeding
and it time.

correlation study between studied characters in critical weed period
showed a positive significant relation between plant no. at harvest and
almost all other characters, except the plant height which correlated
positively with no. of branches and umbels. Also their was a positive
significant relation between fruit yield and dry weight (r=0.83**) and
between them and other characters except plant height ( r=0.07 and r=
0.13).

The critical weed competition result diagram cleared that the
period from the second week after germination till the end of forth week
is the crucial period for weed competition, and has the great influence in
anise crop development, and out of this period, weeds have less effect.

83



das yall 23l poll
Pimpinella ¢l dalls Gliel Je Linuron Glied) ae 86 . (2011)gled ca )yl

s 911 e ))3l aglall 38as daals Aas ¢ @nisum L.

A Bhe dadls pliie — Aplaally dulall L) (1987) glse chadl) . Jud (Jhadl)
.= 260 dcl)3)

all dgppal) el LAy due )y \gilatiag dyylaall lLall L(1992) juad cladd) () sl
coa 472 saldl a5l

salsally Laliybliall & 4ol velas Al gl (2010) Cawa Glade e
= Ael AS L pieale Al Aaluishidl Gyl (8 gseldl Gl ge (dae caiial daaglsd
sl daala

o= 290 dely3l) 4K ((Bhed dasls Cysiia dyylhally dpdall il (1992) asas cassal)

& osiie Jlia « paen Al — modpd ol B 3 il de)y) . (2010) lla (g gdual)
201/5/27 @l 13953 4d; il 5258

Oa Ol o plal cliel) dadlay Ao aub Ll L(2005) sy e« guisl
) e Al . lagd Labaallijlall Gl madl)

alall Call dalal) Aiggl) LA plaally dydal) culilal 500l gsind) ) L(2000) 355 Ay
Apgadl dappall 4y seand) Aze)) 3N

oYy Aol By slanyly dadaddll d30a(2010) el Adlasy) dsgarall
Aysall el 4y seanlle o))

GV lee Ll celsall Ale(2004) . sadix b L Ly il Laaall aec e LAY
8. =448

237y pilly luyall Al Arsnsgal) cdlall LAl deguige .(1993). daale cilidaal)

Loy s ool s Ll 8 alisd) sedlly )3l aele 4E6(2010) @y g
(e daala — e )3 LK = tale Al il il

G yily dellall  MaY) ¢lga lainls dplall clilal) L(1987) s calad . daaa cclagal
Cuadl2

coa 152 @ el Sl cdgalall bl CliaeYL sl L (1984). cudll o gl

sl (Ladlal) iy LiliSas leisai ) Jisill L (1998).cuall an sas il
o= 295k

co= 325 el A adlSag plaall GlaeY) L(2011) ol camluly sl lanall

84



dariall palyoll

Ahmed, N.U. and K.R. Haque, (1986).Effect of row spacing and time of
sowing on the yield of black cumin (Nigella sativa L.). Bangladesh. J. Agric., 1:21-
24.

Al Khatib, A. S., (1978).Chihabi, S. dictionary of Agricultural and allied
Terminology. Libarairieduliban, Beirut.

Aminpour, R. and M. Karimi, (1995). Effect of irrigation number on water
potential, yield and yield components of cumin (Cuminum cyminum). Master of
Science Thesis of Agronomy, Isf. Univ.Technol., Isfahan, Iran.

Arslan,N.; and Bayrak, A.(2003). variation in essential oil content and
composition in Turkish anise population, TURK J.Agric for 173-177, Ankara Turkey.

Arslan, N.; Giirbiiz, B.;Bayrak, A. and Giimiiscii, A.(2004). Variation
inessential oil content and composition in Turkish anise (Pimpinella anisum L.)
populations. Turkish Journal of Agriculturaland Forestry. 28: 173- 177.Ankara Turkey.

Azizi,S. (1998). Effect of N- Fertilizer and sowing date on the growth , seed
yield and essential oil of anise , Journal of Agricultural sciences.6 (3) : 79-88

Ayferates,D and Turgary.O ;(2003). Antimicrobiol activities of various
medicinal and commercial plant extracts, iman university . Turk J Biol 157-162.

Bayram, E. (1992).Some agronomical and technologigical researches on anise (
pimpinellaanisum L. ) of Turkey. Ph D thesis, Ege University Natural Sciences Institute,
Turkey [in Turkish].

Boelens, M.H.; Jinenez, R., 1989.Essent oil Res.1(4) , 151 -9..

Chevallier, A.(1996). The encyclopedia of medicinal plants. WalfePublising
LTD. London . p 44.

Chaudhary, G.R.(1989). Effect of sowing methods:« nitrogen level and weed
control on weed competition«<nutrient uptake and quality cumin. Indian journal of
Agricultural Sciences. 397-399.

Cirera, 1.; Garcia, M.;Curioni,A.; Arizio, O.;Afonso, W.( 2006).Influnence
of temperature and day length on development rate of anise. REV. Bras. PL.
MECL.,Botvcatv, v.8.n.esp., p66-70.

Curioni, A. O, Arizio, O. P., Garcia, M. and Alfonso, W. (2003). Preharvest
phenometric characteristics of anise (Pimpinella anisum L.) plants under various
agroedaphoclimatic conditions. Revista Brasileira de Plantas Medicinais5:17-22.

David,A.; Reddyph,D.(2006).Increasing the availability of  influenza
antiviral drugs to support government pandemic prepardness the potential of public
privatye partnerships , swizerlandbasel.

Dauvis, P. H. (ed.) (1972).Flora of Turkey and the East Aegean Islands. Vol. 4.
Edinburgh University Press, Edinburgh.

Dawidar , A.M.; Abdel Mogib, M.; EL- Ghoroab M.; Mahfooz A.H., Elsaid,
F.G., Hossien, K.h.(2008). Chemical composition and effect of photo — oxygenation on
biological activites of egyption commercial Anise and fennel essential oils.
Mansoorauniv.puplish Egypt, anise ( pimpinella anisum 1. ) Journal of Agricultural
science (university of Tabriz ) 13 (2) ;47 -56.

Deam, F.M.(1963).Naturally occurring oxygen ring compounds. Butter worth
london 179p. ‘

Dwyer,J. and Rattray,D. (1997). Magic and Midicine of plant ReaderOs
Digest General Books,NewYork.

EL-Din, A. A. E. (2003). Growth, yield andessential oil of anise in relation

water supply. Annals ofAgricultural science(Cairo). 48: 777 — 785.

85



EL-Hady, S.(2005). Enhancement of chemical composition and the yield of
anise seed( Pimpinella anisum L.) oils andfruits byGrowthregulators.Annals
ofAgricultural science (Cairo). 50: 15 — 29.

FarellL K.  T. (1985).Spices,Condiments and  Seasonings.  Van
NostrandReinhold Company ,New York,USA.

Finari,L.(1974). Organic chemistry , sterco chemistry and the chemistry of
natural products. vol(2) , london .

Gangrade, S.K; Shrivastav R.D.; Sharma O.P, lyer B.G. and Trivedi K.C.
(1989) .Influence of micronutrients on yield and quality of Pimpinella anisum . Indian
Perfumer, 33 (2) : 142-14.

Gil , M. | ; Ferreres , F.; Tomas — Barberan, F.A.(1999). Effect of post
harvest storage and processing on the antioxidant constituents (flavonoid &vitamin C
) of Food chem. . 47. 2213-2217.

Galcin, I.;Oktay, M.;kirecci, E. andKufreviogu, O.l. (2003).Screening of
antioxidnt and anti microbial activities of anise seed extracts. Food chemistry. 83 (3):
371-382.

Heidari H. Zolleh, S. Bahraminejad, G. Maleki, A.H. Papzan ,(2009).
Response of Cumin(Cuminum cyminum L.) to Sowing Date and Plant Density.
Research Journal of Agriculture and Biological Sciences, 5(4): 597-602, 2009,
INSInet Publication.

Hemphill,J. and Hemphill, R. (1988). Herbs, Their Cultivation and Usage.
Blandford Press, London.

Hornok,L.(1992). Cultivation and processing of medicinal plants. Academic
publication Budapest, PP.338.

Kafi, M., (1990).Study on weed control number,row spacing and plant density
on growth and yield of cumin ( Cuminum cyminum L.). Master of Science Thesis of
Agronomy, FerdowsiUniv.Mashhad., Mashhad, Iran.

Karaali,A.; Basoglu,N.(1995). Essential oils of Turkish anise seeds and their
use in the aromatization of raki., zeitschrift-fur-lebensmittel ,Untersuchung-und-
Forschung. 200:6, 440-442; 10ref.

Kosalec, I . (2005). Antifungal activity of fluid extract and essential oil from
anise fruits (Pimpinella anisum L., Apiaceae),acta pharm .vol55p 377-385.

Laine, P.;Ourry, A. andBouchard, J.(1995).Effects of low temperature oon
nitrate uptake & xylem of nitrogen , in Secalcereale .New Phytol.,127:675-683.

Momoh, E.J.J. andZhou, W. (2001).Growth and yield responses to plant
density and stage of transplanting in winter oilseed rape (Brassica napus L.). J.
Agron. Crop Sci., 186: 253-259.

Morison, J.l.L. andMorecroft, M.D. (2006).Plant Growth and Climate
Change. 1st Edn., Blackwell Publishing, New York, ISBN: 9781405131926, pp: 48-
69.

Mitchell, G. E; Mclauchan, R.L. j;lsaacs, A.R.;Willuams, D.J
.;Nottingham, S.M.(1992). Effect of low dose imdiation on composition of tropical
fruits and vegetablesJ Food comp. anat.5,291-311.

Molino, J.F ; Palevitch,D (ed); Mathe. A , 1993. History and botany of
clausenaanisum —olens (Blanco) Merr. Cv. Clausena (Rutaceae ), a promising
essential oil crop plant., WOCMAP, Maastricht,Netherlands, Acta- Horticulturae. No.
331, 183- 190; 27 ref.

Nassar, M.A.; El-Sahhar, K.F. and Nassar, D. M. (2001). Morphological

and anatomical studies of (Apiaceae). IV. Anatomical structure of leaves, flower buds
and fruits. Bulletin of Faculty of Agriculture, Cairo University 52:557-572.

86



Neset, A.; Giirbiiz, B.; Sarihan, E. O. (2004).Variation in Essential Oil
Content and Compostion in Turkish Anise (Pimpinella anisum L.) Populations.Turk J.
Agric for 28 : 173 —177.

Omidbaigi, R.; Hadjiakhoondi, A. and Saharkhiz, M.(2003). Changes in
content and chemical composition of Pimpinella anisum at various harvest time.
Journal of Essential Oil-Bearing Plants 6:46-50.

Ozcan, M. M.;Chalchat, J. C.(2005). Chemical composition and antifungal
effect of anise (Pimpinella anisum L.) fruit oil at ripening stage. Journal of medicinal
food 9 (4) 552-561.

Ozel, A. (2009). Anise (Pimpinella anisum L.): changes in yields and
component composition on harvesting at different stages of plant maturity.

Peter, K.V. (2000). Handbook of herbs and spices, Wood head puplishing in
food science and technology vol 1.

Rasam, Gh.;Naddaf, M.; Sefid con, F.(2007). Effect of planting date and
plant density on yield and seed yield componentsof anise (Pimpinella anisum L.)
Pajouhesh And Sazandegi. V. 20 (2), No. 75. ; 127 - 133.

Rangahau,M.K.(2001). Introduction to growing herbs for essential oils ,
medicinal and culinary purpose, New Zealand institute for crop, food research Ltd
crown research institute, BROAD sheet number 45.

Randhawa,G. S; Gill, B.S. ; Raychaudhuri,S.P. (1992). Optimtsing
agronomic reguirement of anise ( Pimpinella anisum L. ) in the punjab ; Recent
advances in medicinal, aromatic and spice crops (Volume 2 ). International
conference held on 28-31 january 1989, at New Delhi, India . 413-416; 2 ref.

Reineccius, G.(1994). Source Book of Flavours. 2nd ed. Chapman and Hall,
New York.

Rohloff,J.(2003).Cultivation of herbs and medicicinal plants in Norway —
essential oil production and quality control , Torndheim Norway , Norwegian
university of science and technology .

Sadras, V.O.; Ferreiro, M.: Gutheim, F.; Kantolic, A.G.
(2000).Desarrollofenolégico y surespuesta a temperature y fotoperiodo. In: Andrade,
F.H.; Sadras, V.O. (ed). Bases para el manejo del maiz, el girasol y la soja. Editorial
MédicaPanamericana S.A. Buenos Aires. Argentina, P.29 -60.

Saimasi, S. Z.; Javanshir, A.; Bieghi, R. O.; Aliari, H.; Gholozani, K. G.
and Afshar, Y. (2003). Effect of sowing date and irrigation disruption on essential oil
and anethole production of anise ( Pimpinella anisum L.). Agricultural Science
(Tabriz) 13:47 — 56.

Simon, J.E., A.F. Chadwick and L.E. Crack, (1984). Herbs: An Indexed
Bibliography. 1971-1980. The scientific literature on selected herbs and aromatic and
medicinal plants of the temperate zone. Arcon Book press, Hamden CT., pp: 770.

Shareh M., and RashedMohasel M.H.(2003).The effect of plant density and
times of weed control on yieldand yield components of anise (Pimpinella anisum L.).
Iranian Journal of Medicinal and Aromatic Plants . 19(3):213-226.

Sumamad (2004).Sustainable management of marginal drylands. Proceedings
of the 3rd Project Workshop, December 11-15, Djerba, Tunisia, pp: 1-184.

Susheela, R.U., (2000). Handbook of spices, seasonings and flavourings (pp.
47-48) ., Technomic Publishing, Lancaster, USA.

Tabanca, N.; Demirci, B.; Ozek, T.; Kirimer, N.; Baser, K. H. C.; Bedir,
E.; Khan, I. K. and Wedge, D. E. (2006). Gas chromatographic-macc spectrometric
analysis of essential oils from Pimpinella species gathered from Central and Northern
Turkey. Journal of Chromatography A 1117: 194 — 205.

87


http://agris.fao.org/?query=%2Bauthor:%22Rassam,%20Gh.,%20Member%20of%20Scientific%20Board%20of%20Ferdowsi%20University,%20Agricultural%20College%20of%20Shirvan%22
http://agris.fao.org/?query=%2Bauthor:%22Rassam,%20Gh.,%20Member%20of%20Scientific%20Board%20of%20Ferdowsi%20University,%20Agricultural%20College%20of%20Shirvan%22
http://agris.fao.org/?query=%2Bauthor:%22Sefidcon,%20F.,%20Member%20of%20Scientific%20Board%20of%20Research%20Institute%20of%20Forests%20and%20Rangelands%22
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T6R-4B428PM-8&_user=5043437&_coverDate=08%2F31%2F2004&_rdoc=1&_fmt=high&_orig=search&_sort=d&_docanchor=&view=c&_searchStrId=1218082627&_rerunOrigin=scholar.google&_acct=C000066168&_version=1&_urlVersion=0&_userid=5043437&md5=3c1bf2cb8a57c03dcb9c627497767b6a#bbib12

Torssel, K.B.G.(1983). Natural products chemisry . Jokn wiliy and sons,
USA, 401P.

Tuncturk, M.; and Yildirim, B. (2006). Effect of seed rates on yield and yield
components of aniseed (Pimpinella anisum). The Indian Journal of Agricultural
Sciences. Vol 76, No 11

Tort, N. and Honermeier, B.(2005). Investigation on The ratio of
methylchvicol and trans-anethole components in essential oil of anise (pimpinella
anisum L.)from different regions of Turkey. Asian Journal of Chemistry. 17:2365 —
2370.

Verzar- Petri, G.M. and Meszaros,S.(1985). Formation of essential oil in
clary sage under different condition International symposium on essential oils , boston
, pp 19-21.

Yadav, S. S., Sharma, O. P.(2002).Growth analysis in cumin (Cuminu
mcyminum L.) under different weed control methods and nitrogen levels. Journal of
Spices and Aromatic Crops.

Wichtl,M.M.(1989).Einhandbuch fur die praxis auf
wissenchaftichergrundlage.wissenchaftlicheverlagsgesellschaftmbH Stuttgart.62.

Wu, C . (2009).ChinallSguangxi province sees exports of star anise soar due
to ongoing H1N1 flu out break, European manufacturing strategies electronic site.

88


http://www.cababstractsplus.org/abstracts/SearchResults.aspx?cx=011480691189790707546:cops6fzdyna&cof=FORID:9&ie=UTF-8&q=Yadav,%20S.%20S.&sa=Search
http://www.cababstractsplus.org/abstracts/SearchResults.aspx?cx=011480691189790707546:cops6fzdyna&cof=FORID:9&ie=UTF-8&q=Sharma,%20O.%20P.&sa=Search

Gadl
Appendi

89



(Ui 2 — As1 30 A B 4 gad) a1 cillana ) 201148130 aaga JOA e gl il i g Y (1) 3ale

2011 552 2011 5 o3 asal
Yo Agpaadl) Ay 5k 1) A 5 a A Maa¥) dgas a3l & Yo Agpaal) &y 5k 1) A 3 ) s A Moy dgas pB Al A
& sl (ealand) & sall (salind) aa Jau giall & sl (el & sl (salinl) & suall ealaad) aa Lo giall & sl (sadinl)
30.46 65.89 10.48 10.91 0.1 6.841 2.711 11.66 56.77 87.1 11.21 11.43 1.4 8.41 4.814 12.38 1
29.4 76.6 10.06 10.55 0 5.634 2.282 11.26 63.46 88.5 11.21 1147 0 8.21 3.37 12.21 2
46.09 86.4 9.71 10.18 145 4.061 -1.108 8.13 67.36 82.8 11.42 11.66 0 8.87 7.91 10.11 3
86.2 88.9 9.04 9.75 30.2 4.889 2.244 6.62 53.27 84.5 11.54 11.68 0.1 8.81 5.862 12.28 4
76.7 88.9 9.04 9.2 0 5.177 3.857 6.06 58.88 86.3 11.65 11.75 0 8.69 5.73 13.21 5
49.74 85.3 9.2 9.51 0 6.821 4.254 12.38 45.62 89.1 11.51 11.76 0 7.81 4.188 13.53 6
80.1 87.4 9.41 9.55 9.3 7.07 4,188 8.93 43.71 87 11.21 11.65 0.5 1.7 2.447 13.13 7
52.48 88.2 9.48 9.88 2 7.7 3.961 11.89 43.68 84 11.12 11.34 0 6.985 2.937 11.92 8
46.84 88.1 9.67 9.94 0 8.37 2.645 14.39 57.87 87.3 10.86 11.23 0 5.996 1.227 10.73 9
43.44 83.8 9.74 9.94 0 8.86 4.19 14.88 62.5 87.5 10.52 10.93 0.1 5.931 0.864 10.14 10
32.53 75.4 9.88 10.1 0 8.92 4.814 14.09 54.28 87.2 10.45 10.65 0 7.55 2.81 12.11 11
33.82 85.1 9.81 10.14 0 7.28 0.897 14.29 42 80.4 10.56 10.75 0 7.76 4.814 11.1 12
38.46 85.8 9.73 9.98 0 8.39 2.216 15.04 31.29 58.17 10.57 10.82 0 7.64 3.6 11.1 13
50.4 76.7 9.88 10.04 0 8.89 4.221 13.24 34.69 62.4 10.29 10.68 0 6.676 0.633 11.23 14
32.86 83.3 10.02 10.37 0 10.77 6.785 16.66 46.42 74.8 10.22 10.41 0 7.11 2.379 11.16 15
59.7 84.9 10.33 10.45 1.7 8.15 5.177 12.81 46.43 86.6 10.15 10.41 2 8.04 4122 11.46 16
36.49 82 10.2 10.45 0 10.15 5.441 15.37 47.79 88.2 10.27 10.8 3.9 9.6 7.35 13.1 17
43.84 82.3 10.28 10.49 0 10.02 3.468 14.81 36.85 80.7 10.79 10.98 0 8.39 3.825 12.51 18
23.73 82.1 10.32 10.56 0 11.62 4.455 19.92 43.44 85 10.56 10.99 0 8.06 2.678 13.83 19
35.38 83 10.55 10.67 3.4 10.13 8.53 12.65 36.91 86.3 10.4 10.73 0 7.58 2.249 13.96 20
41.89 64.23 10.55 10.75 0 11.55 9.09 15.34 30.22 82.6 10.18 10.55 0 8.18 2.876 14.48 21
51 81.8 10.75 10.98 0 10.74 5.375 14.66 30.09 77.4 9.98 10.37 0 7.85 1.755 14.61 22
26.7 83.8 10.81 11.05 0 11.34 4,617 18.73 28.11 75.8 9.82 10.16 0 8.42 2.843 15.44 23
18.39 73.9 10.78 11.06 0 11.95 4.621 19.16 29.5 71.4 9.8 10.03 0 9.18 4.125 15.08 24
21.16 61.75 10.95 11.28 0 13.75 8.33 20.71 34.08 72.8 9.87 10.1 0 8.61 2.249 13.56 25
42.85 83.7 11.28 11.39 1.8 10.26 7.58 16.04 34.42 84.3 9.83 10.1 1.4 7.98 2.348 14.99 26
51 79.7 11.31 11.43 0 10.19 5.903 15.28 24.26 84.7 9.95 10.37 0 10.76 6.357 17.51 27
43.38 86.2 11.06 11.43 0.2 8.41 3.239 13.21 28.94 83.2 10.33 10.56 2.5 10.07 5.565 14.78 28
43.41 86.6 10.56 11.02 3.5 11.07 7.81 16.62 29
47.07 86.8 11.02 11.17 8.6 9.95 8.27 13.63 30
39.56 82 10.88 11.17 3.3 8.53 4.708 12.87 31

90




(Ui 2 — As) 3 A A A gal dla ) cililana ) 2009 - 200848150 acga SIS dua gall Ldlial) ciglall (1) (3ale

2011 Sles 2011 3 asdl
Yo Agpaadl) Ay 5k 1) A 5 s A Maa¥) dgas a3l & Yo Agpaal) &y 5k 1) A 3 ) s A Moy dgas pB Al A
& sl (ealand) & sall (salind) aa Jau giall & sl (el & sl (salinl) & suall ealaad) aa Lo giall & sl (sadinl)
10.81 57.3 11.34 11.77 0 20.16 10.31 29.15 32.66 83.3 10.83 11.09 0 10.73 2.97 18.4 1
16.45 55.06 11.76 12.31 0 19.44 12.52 26.97 39.68 85.3 10.88 11.06 0 11.01 4.683 17.32 2
23.96 55.78 12.3 12.6 0 16.25 12.52 22.13 35.54 86.1 10.86 11.1 0 12.1 5.606 19.23 3
39.49 78 12.52 12.63 0.4 12.14 9.23 17.26 25.25 58.48 10.88 11.1 0 11.82 4.756 19.85 4
40.71 76.2 12.41 12.64 0 11.02 6.76 15.91 21.92 68.14 10.81 11.07 0 12.93 5.144 21.11 5
26.34 80 12.31 12.53 0 13.69 7.68 21.21 21.95 80.8 10.89 11.09 0 13.61 5.738 20.88 6
24.95 87.7 12.44 12.62 0 125 6.958 20.02 30.19 68.84 11.09 1142 0 13.15 8.76 18.37 7
25.31 79.8 12.45 12.67 0 14.21 6.567 21.61 56.77 80.9 11.36 11.47 5 9.3 6.429 12.38 8
25.68 59.81 12.59 12.92 0 14.96 11.4 20.98 61.59 83.6 11.12 11.37 3.6 6.816 3.234 9.26 9
40.78 67.29 12.91 13.06 0 13.76 9.95 19.44 50.38 85.7 10.71 11.13 3.2 4.818 2.047 10.02 10
29.24 78.2 12.99 13.27 0 14.45 9.23 21.67 49.95 82.9 10.45 10.72 2.2 6.515 3.205 10.9 11
25.35 74.9 13.22 13.33 0.4 11.05 8.1 15.12 45.95 87 10.31 10.49 2 6.943 2.249 12.94 12
26.83 56.91 12.99 13.33 0 11.72 5.54 19.53 15.95 83.5 10.12 10.43 0 8.57 1.557 15.8 13
16.28 75.8 12.96 13.22 0 13.83 5.086 22.95 22.58 75.7 9.91 10.24 0 9.94 1.392 17.45 14
10.42 53.52 12.95 13.33 0 16.68 6.398 25.62 19.12 81.7 9.87 10.07 0 10.87 4.393 17.68 15
13.22 60.58 13.26 13.77 0 19 8.34 28.33 12.82 51.22 9.85 10.11 0 11.98 3.898 20.68 16
9.66 514 13.77 14.4 0 21.78 12.09 30.93 12.46 49.63 9.86 10.07 0 14.1 5.507 22.66 17
6.791 42.4 14.4 14.98 0 23.41 13.91 31.79 10.28 54.54 10 10.25 0 15.58 7.32 23.35 18
13.12 40.61 14.97 15.46 0 20.04 12.95 27.31 13.74 53.87 10.24 10.53 0 14.76 9.85 22.69 19
24.36 53.94 15.3 15.6 0 15.43 9.46 22.79 17.14 59.28 10.52 10.8 0 16.2 10.51 21.4 20
25.19 74.2 15.32 15.63 0 13.98 7.88 20.26 24.69 66.96 10.79 11.34 0 16.83 11.01 23.35 21
32.73 85.1 15.29 15.48 14 12.41 8.96 18.38 31.64 65.58 11.33 11.65 0 12.57 8.86 18.21 22
30.13 74.4 15.01 15.36 0 13.93 7.88 20.03 30.36 73 11.57 11.71 0.2 11.84 7.61 17.85 23
14.14 85.1 15.05 15.38 0 14.55 6.698 23.35 39.13 78.8 11.62 11.73 0.6 9.62 5.441 15.12 24
13.22 66.14 15.04 15.42 0 15.07 5.58 24.83 32.63 83.8 11.34 11.66 0 9.39 2.876 15.58 25
20.93 78 15.25 15.58 0 15.85 8.44 23.15 27.62 80.5 11.04 114 0 11.59 4.228 18.64 26
10.45 73.9 15.44 15.85 0 18.88 9.56 27.77 20.8 79.7 10.93 11.17 0 12.83 4.459 20.71 27
18.59 84.8 15.85 16.14 2.9 17.89 13.25 25.63 14.17 73.8 10.86 11.13 0 12.26 4.096 20.94 28
47.47 87.8 16.02 16.15 0.2 15.82 11.96 22.3 28.38 86.1 10.93 11.14 0 12.28 4.624 19.66 29
31.38 87.6 16.05 16.28 0.1 15.6 10.91 22.69 13.71 80.6 10.98 11.22 0 14.65 6.464 23.05 30
12.59 51.87 11.1 11.35 0 17.44 8.31 26.45 31
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17.77 65.88 21.77 22.26 0 23 16.21 31.07 28.55 66.73 16.09 16.44 0.3 16.91 12.29 22.43 1
10.85 76.7 21.94 22.43 0 21.8 12.75 30.97 18.56 81.1 16.23 16.49 0.3 17.98 9.99 25.27 2
1243 84.4 22.17 22.68 0 22.96 12.06 32.82 19.42 82.2 16.25 16.73 0.1 19.43 13.08 25.76 3
12.07 64.49 22.48 23.02 0 24.6 14.53 34.01 19.41 86.8 16.66 16.96 0.2 20.32 12.16 28.92 4
13.02 71.6 22.84 23.38 0 25.09 17.1 34.07 14.34 59.5 16.96 17.56 0 22.68 15.12 28.89 5
12.76 74.5 23.15 23.65 0 24.81 15.19 33.78 14.7 58.49 17.49 17.96 0 20.22 14.4 26.42 6
10.42 81.1 23.45 24 0 25.96 16.58 35.39 22.75 69.17 17.8 18.19 0 175 12.19 23.33 7
9.96 59.04 23.75 24.31 0 26.58 18.16 35.13 25.22 84.2 17.87 18.23 0 16.93 9.79 24.01 8
14.24 68.15 24.09 24.63 0 26.95 17.27 34.7 12.43 76.2 17.85 18.2 0 17.97 10.58 25.96 9
14.41 42 24.44 25.03 0 27.74 19.54 34.63 8.97 62.28 17.83 18.29 0 19.77 11.41 28.66 10
5.835 53.01 24,78 25.24 0 24.29 19.11 29.85 7.81 81.1 18 18.39 0 18.05 9 28.73 11
22.02 59.55 18.07 18.44 0 16.95 10.26 23.85 12

33.39 76.1 17.88 18.24 2.2 13.3 9.4 19.73 13

33.86 78.8 17.3 17.9 0 13.03 6.432 19.8 14

21.99 83.9 16.99 17.42 0 15.31 6.793 22.66 15

16.78 735 17.2 17.7 0 20.1 9.69 26.42 16

15.39 51.39 17.7 18.51 0.3 23.24 18.32 27.74 17

20.44 67.72 18.51 19 0 22.34 14.66 28.27 18

18 80.6 18.94 19.45 0 20.76 14.04 28.24 19

14.41 55.17 19.21 19.55 0 21.64 12 29.13 20

8.21 49.52 19.39 19.97 0 22.15 13.58 29.85 21

14.37 57.67 19.7 20.16 0 20.91 12.36 30.15 22

13.48 64.42 19.96 20.46 0 22.71 12.46 30.64 23

13.94 66.44 20.3 20.83 0 23.36 13.12 31.27 24

9.16 70.4 20.74 21.28 0 24.18 15.56 32.75 25

17.87 46.75 21.16 21.54 0 24.64 16.38 31.27 26

15.96 55.46 21.36 21.86 0.1 25.88 15.98 33.74 27

32.8 80.7 21.71 21.99 1.3 21.29 16.4 27.28 28

16.91 78.6 21.21 21.71 0.7 21.87 15.92 28.73 29

13.58 67.59 21.21 21.65 0 21.42 11.77 30.28 30

12.63 66.14 21.33 21.85 0 24.04 13.35 32.52 31
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