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Effects of sowing date and plant density on flower yield and active substance in

Chamomile
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Tablel. Climatical Charactaristics of the experiment zone
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Fig. 1. Mean comparision for fresh flower yield in three levels of sowing date at the 5% level (Duncan)
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Fig. 2. Mean comparision for fresh flower yield in three levels of plant density at the 5% level (Duncan)
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Fig. 3. Mean comparision of dried flower yield in three levels of plant density at the 5% level (Duncan)
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Fig. 4. Mean comparision for dry flower yield in three levels of plant density at the 5% level (Duncan)
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Fig. 5. Means comparision for essential oil yield in three levels of sowing date at the 5% level (Duncan)
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Fig. 6. Means comparision for essential oil yield in three levels of plant density at the 5% level (Duncan)
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Fig. 7. Mean comparision for chamazulene percentage in three levels of sowing date at the 5% level (Duncan)
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Fig. 8. Mean comparision for chamazulene yield in three levels of sowing date at the 5% level (Duncan)
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Fig. 8. Mean comparision for chamazulene yield in three levels of Plant density at the 5% level (Duncan)



S35 2t S 15 5 SIS Gyl 3

IS 5 s o i o8 (S5 i s s 5
Sz 85 Shas (S 55 p 5 S YY) 656
il 3 Shoe (GLSa 53 0 8 5 LS £1Y/8)
Saslals s Shee 5 (LS 55 I ¥/888)
b g olE Ul (ST 5 55 GESa s abds Vo)

DU oS (ST, Caliben o ) s
5 bl 5 J5 5, Shee (05715 2l 3L &S das e
1S Gose 53l (e Rl LS s g Lels
2 3ol g o Sas S 5056 S8 5lde oy b
S5l doys 5 IS s il Ol oo (o 9 4
P 3 £33 7 sh) ;S Gl 0S|, 5o il 5o
Lle 6y Sl ol 55 o 1z 358 (o ol (ST 5
4S oy dias eaalsl st Ay 4 ol o S
s Slae oty s iy o F1pS15 il
3 A 58 e B (s sy (o 35
e oty 935, Slas o iy (s gl gST
SN Dl s )3 f g e pl 350 (o Jol>
(Leto et al., 1997) ol,Len 5 53 5 (Zalecki, 1972)
Ll odalin 16

3 85 Slee ot codal s 4 b5 ol
°L,§V5‘JJ}@°))P°C~5K@)UJ-’ o p3003be
A ol zesile 0exYe
LS 50 Shos

(S5 5 L Rl Gl & gla ¥ Jp b
S 85 Shas 655 5 615 s sl 3T ol
o 48 313 0L (F paor) b ke das i 5] azils
A:u:\,u;ﬁ.,Lg,b@u;;}ww;,d)\g;mf'@)\:
13 (i gL p oy 5 gl B8 U o Ll
(U8 s S edalie

(.,f,dgfmc Jslas dwo ;s YV/8 Ul CslS )0
do-ly 53 (5t S [ ppe S8 b 4 o
23 (Kacurik, 1979) &85, 8 oul 03,8 ad 55 pebans
%m}:)}Twagﬁm@MJ}sawU@
Sals s €5 Slae a8 3 ,5b L & 5500

duslin 5 40 Lo )5 0 Jlaz> cb.ﬂ): SSSls (glaels
Iy

o gt

o3l 5 o Khos

313 0L (Y Jgir) il 425 51 Jool il
M)Jiiﬁclww”‘-;rf‘ﬁﬁif-@‘f'@)u“f
N3 na 558 53 ol blize D31 (g el s (e
el L S A lie il 0t S
U 5 5 See o8 conl s ol Kb (F Jga)
()l_&as).achj_L;YWY/‘\)d}lQ,_L\S'@)U);
£33 SIS G )L Lo (gl (ime sl gl
\9«9(.,.@,,:\5@,\:)()&,;6;}1;\A\f)
3 ol s ST b 4 S s 0 SkS
ol Cadbs gl s 534S das (e OUS G
2 eSS NIV 656 85 Shas o i (oals
28 S YAUA) S 165 Shee (G5
Ao s (LS 3 2 Y8V il 5 Shae (LS
10Y) Ja3lals s - Shae 5 (Ao y3VE) JaiLsls
cuTQJQJ,\wK@)U,;(,\&M;k@
23 e gemn 228 (S 3 2L Sole 4
6 250 o edalin gl AST 5 (oS 0 Shas
Ol Dslas 5 Ay 09 J sl O ol S 51 2L
Sliiond s Al e YU Lo Ly a0 55
Ceol llas | W 30 50 (Kacurik, 1979) ¢S5, S8
el aocals s L2l Sl asyops tals o
b5 5 60 o ep ot oo JS 5 Sk 2alS
OLis 5 45 Olasss y5 ;0 (Betray and Vomel, 1992)
im0 D)l a3 Gl L e 7 sl
el o S s Shes s b

bl 55 b L s el s Shes oS ol 5o
58 Asr by odal L 4 i b &5 8L Rl
.34l Cslkes (Johri and Srivastava, 1992) | sbusl g

sl b s Shas 055 53k S (S5



WAL OF o5l cpler Ao 01l 15 p e alons”

(7 JS8) 5 9 i o3 YOIF 39 oS (ST 5
aebel 30 93kl oy

22 55l s il ls 4 2 Jsis G
S5 sl 5, Cadn oo S o il
sl 3y e b o S0ke alie iy ol 43 S
sl S p s U3l s e (15 (e
22 Pl Ao ys o iy 45 )b o L (o
.x_ATg._w:‘a_fg._&t{'cul_:J)\cla_»pwsul
alsMe Y ol laS (g5 b olan (Vv JS2)
A3 Sa) g S5 ora ST 5 olE oS5 338 o
Sl s L e duglin 5 ol a3l 5501
(Zalecki, 1972) S .ol 0315 OLas 1y (6515 sne
sl P53l Ol sas 487 315 LS 5 5 Sl s 0
5,8 i )3 ST S
Fabl 8 Klos

ol Cadibes gl ol e T s 0 L b

S5l s, Shas 655 1 6ols sme sl ST s
Ol (F Jg) b 5 Kle des i el azils L s
wKéu@)ung)\wK@)l:Smb
P 53 a3l s, Sas 3 5l e s 509
i o odalin A IS 534S b Olas . ils ) 3
@)Ugwu)s\ﬂgijj\wK@)U
CJK@)UA{MMJJ\‘\/Y .sju\:-)p.sc,.&\f
25 A5 LS s i el 5 Ses s
38hee S35 61> mn sl 5B 55 0lS (ST 5
Gls mme Sl L ke dslie .oy J 550187
S YL 0S5 o (Js 215 Ol Lo gz 5 VL (ST 5
S sopbag il S sdalis Sl (e D5l oS
J—&)JV&//\O|J'_:04_3Y\_1rf|jjbdjjbl§>4,§w

QUK 35 08 oS5 51

References

DL ol oS5 Calibee = glaw 80k amglin bl oo
SLa oST5 L (6ol (ne L YUy oST,5 45 5l
V17N oS5 s (F JS8) Csls oS 5 Lo e
S (§ iy &S5 S 0 8 S FNF Uslae do
05 3ES VMY Uslae do p3 YA/A 5 Lo gia o515 44
S S5 S e ol 3 (5 i St S
ot plosil G 93 )3 adasl) e 53 S U g
Sery oDl g
L <=l_<¢.a S 4 oalis (Zalecki, 1972) SJI;
bl o Sl S 8 s Slas oS (S5l
550 bl Ol 3ae

S ols Olis el yls 4 2 Jaulr 5o o pkie S
6)‘>@MEE°S§‘£3@K;M6“ &b
S el ol s sl | s bl Ol
33 el Ol e 487 05 8 ames 5 (Zalecki, 1972)
2,8 (53 S5 S e (S
bl & los

G Y Jgdr) (bl o i 4 4 57 L

9 (Leto et al., 1997) Ol

R8N (mn sl U (s ol (ST 5 il
L et lie s 5 5L s il 3, Shas
@)U@.ﬁb‘@\&éﬁ)d}b@»&)d(})
cJ_ﬁ:oMLi_o)‘Ju_iMQJ\_;ﬁvj_w}d}\gL_&\s
,;&mwu\grﬁwu,na/« aS Gy a
adoly pen 5300 Ji.s)u@,:dj\ws@u
(Johri and Srivastsva, 1992) st wle w9 (5,2 s>
bl s, Shae cals s 2L LaS wis 57 518
.LS:\:QL&.S\AO‘.%EA wwﬁvﬁx\i@&k\f
Jﬁj&)‘éﬁ&}wbﬂJYQg\ng
o S il 3 See Vb oS5 55y Sl anilos

oolilwl 3590 2l

FEY oo oty S (651 oo T O gol o opr SIK 5 (25513 QLS S APWY (S sl

0;5_5wu)i.\_s.e);,S\w‘rs‘m)Lg”ﬁogf(,f\;}@\s@)uu;lw,ﬂ WYA g ool dow >
O ol (5 55LaS” 0uSCiils el 5 i)l pulid )87 sl OLL. w5 b g g5l5 oS



S35 2t S 15 5 SIS Gyl 3

Bettray, G. and A. Vomel. 1992. Influence of temperature on yield and active principles of Chamomilla recutita
under controlled conditions. Acta Horticulturae. 306: 83-87.

Circella, G., G. Demastro and G. M. Nano. 1993. Comparision of chamomile biotypes. Acta Horticulturae.
330: 211-212.

Connie, M. and E. J. Staba. 1992. Herbs, spices and medicinal plants. Vol.1: The chemistry, pharmacology and
commercial formulation of chamomile. Food Product Press, New York, U.S.A. 236-280.

Duke, J. A. 1982. Ecosystematic data on medicinal plants. In: C. K. Atal and B.M. Kapur, Cultivation and
utilization of medicinal plants. Reg. Res. Lab.Jammu-Tawi, India, 13-26.

Franz, CH., E. Muller., H. Pelzman., K. Hardl., S. Halva and A Ceylan. 1986. Influence of ecological factors on
yield and essential oil of chamomile. Acta Horticulturae. 188: 157-162.

Galambosi, B. and Y. Holm. 1991. The effect of spring sowing times and spacing on the yield and essential oil of
chamomile. Herba Hungarica. 2:47-53.

Gasic, O. and V. Lukic. 1990. The influence of sowing and harvest time on the content and composition of the
essential oils of Chamomilla recutita.Planta Medica. 56(6): 638-639.

Gasic, O., V. Lukic and O. Adomovic. 1991. The influence of sowing and harvest time on the essential oil of
Chamonmilla recutita. Journal of Essential Oil Resarch. 3(5): 295-302.

Johri, A. K. and L. J. srivastava. 1992. Effect of planting and level of nitrogen on flower and oil yields of
German chamomile. Indian Journal of Agronomy. 37(2): 302-304.

Kacurik, S. 1979. Variation of essential oil and chamazulene content in chamomile. ponohospodarstvo.
25(1):67-75.

Letchamo, W. and R. Marquard. 1993. The pattern of active substances accumulation in chamomile genotypes
under different growing condition and harvesting frequencies. Acta Horticulturae. 331: 357-364.

Leto, C., A. Carrubba and R. Cibella. 1997. Results of a four years trial period of chamomile cultivation in a semi
arid sicilian environment. HorticultureAbstracts. 5325.

Salamion, 1. 1992. The effect of different densities on the yield and stand structure of chomomile. Spornik-Uvits-
Zahradnictvi. 19(2): 87-94.

Tucakov, J. 1958. Perfum. Essential oil research. 49(8): 491-498.

Zalecki. R. 1972. The cultivation and manuring of tetraploid chamomile.Part III: Row width and sowing density.

Herba Polonica. 18:1, 70-78.



